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Nature Completes the Panama Canal 

T IIIO pldHln* (if the Hlulcu KutfH 111 the OhIuii .SitJll- 
wuy on .lul.l ltd niii.v In* roKUi'ded hk the final 
Htoi) liiki>ii hj our fiiitliKun'M In the Ki'ent work 
Of provlfilns Hit Hrllttclnl dooit-rtruuKlil watt'rwHj bo 
twwii tilt' Atlantic uiid the I'aclfic. It Is for nature to 
<lo the rest IhiriiiK the next four tuoiilha the liirliulent 
ChaRrea Hlvcr niid tho losacr Htroauia of tlio I’liitamti 
dlatrlct will pour their wiiiiirN Into a wldeHpread vallej 
from wlilch there la no outlet. Shut In hy the (latun 
Dam at the north and (he upiier lock Rulea of I’edro 
MlRiiel to the south, the aiirfuco of (latun Lake will 
rise Inch liy Inch and fool hy font. Its eter-wldenlnR 
«r<!a will creep silently up the converRlitR valleys until 
the lake lias risen to Its wurkliiR level of elslity-flve 
feet iitiove (he m«iiii tide lorol of Isifh oceuna, at which 
lime II viiat artlflclnl Inland sea of fresh water will 
hate lM*on formed with a total surface area of nettilj 
one luiiidred uiid Heventy square rallea. 

There Is n certain flavor of r>oetry and romance In 
the Rfeuter works of eiiglnocrlntf, esis'clull.t In those of 
a elvll eharHcter—OH every visitor to the Canal dnrliur 
Its const rnetlon must huve realized before he hud (ton<« 
very fur oier the tvork There Is somothluR thol 
npiieals to the ImuKlnatloii and even to our sense of 
the drnmatic in coutemiilallii)! the IhouRtit that the 
fierce Chagres River which at the outset of operations 
was rentarded as the most serious problem confronting 
the canal hullder, the moat stuhliorn enemy to his iirog- 
yess. Is to-day his best friend, and under his jaildlng 
hand Is puftliiR the finishing touch to this stupendous 
work 

Incidentally, In the haniesslng of the Clnigres River, 
wur engineers will greatly facilitate their struggle 
against that other great natural ohstnelo to the Canal 
completion, tlio slides at the Culehrs rut; for with the 
rls(> of the lake it will become iKisslhle to Hood the 
<•111, and locate at the most troublesome jiolnt of slid¬ 
ing, the two extremely iiowerful dredges which are iiow 
appriaichtiig completion for the Istlimhin Caiml Com¬ 
mission These dredges with (lielr monthly eaimclty of 
l.lXKMHMt jards will jirohahly he able completely to 
<?ontrol the situation and take out the sliding niatiwlal 
as fast as If (-(juics In, and at a cost far.lielow that 
|H>.sslhIe with steam slnnels, l'’iirllierniore, their great 
caiiHcltv iiiakt'H It certain thal such slides as may from 
time to time tsrnr during the oisMallmi of the Cannf 
win nevei lieconic so serious as to hinder the flow of 
traffic 

Reversing the Locomotive 

T IIKKI'; are some popular Iwlmirnl falliicies. so 
strongly enirenrhed In pnhilc liellef Unit thc.i 
gnrvlvc In spile of reiterated coiitrudlcllon 
Amooc these Is the helh'f thnl Ilie llisi thing a bssimo 
tlv» euClDWr dis*s, or one of the llisl when he wa-s 
tblU Jl'HetligiOlt Is JncvUaldc is to nppii the l.rahes and 
revVFfitt kW eiiginc. 

As a fact, we donhl if one In tell Ihoiisai.d 

Of the lOOOIIlW^ e<»|{lm>erh of this (onnii, would !«• 
guilty of ^ )g|6(»|«n«Wty of reversing hK engine and uj. 
plying h|s same time q'lierc was a dn.f 

In the earner ollWron "■ g ■ en an englius-r 

would hare IWWi 1 > I- duties if he 


did iM>t ill iii'i emergency reverse his engluo; but with 
the growth of techuicnl knowledge H has come to bo 
uiidorstood that to rovente the engine after appl.vlng 
the hrakea Is to defeat the very object for which the 
train brakes ore applied. 

Ill Justice to the early locomotive en0neors. how- 
ev(*r, It should lie remembered that only the tender ut 
the bK'omotlve carrleil brakos. not the engine Itself: and 
uihUt those conditions the reversing of the engine ap¬ 
plied HU adilllloiial though comiwratlvely small retard¬ 
ing elfoct, supplemental to that afforded by tUe tender 
bi-uKes. 

Wc lefer to this matter In. conjunction with the In¬ 
telligent letter which we publish In oiir correspondence 
colniniis, from which it la evident that our editorial 
of June Ul Is liable to lie misconstrued. Dur refi'rcnce 
to the necessity for quick control of the reversing gear 
was not Intended to convey the Idea that the fjciES- 
Tiwc Amkmcaw sdvts>ated the reversing of the engine 
when the engine Imikes were aPldled. In saying: 
••Only a stop which would levcrse the imwer would be 
of any service irfcca air hmkvii proved inoperative at 
eriicbil moments." wc were iKilntlng out tlmt should the 
nlr brakes fail entirely, as It Is claimed they did in 
the .Stamford colllston, the only thing left for the engl- 
iieer to do would be to reverse. Tills would have some 
effect, though retardation due to the locking and slid¬ 
ing of the wheels on the rail would have an Insignificant 
effect uiKin the momentum of the whole train. 

The folly of reversing when there arc brakes on the 
engine und these brakes are set Is evident If we rcraem- 
ber tlial, when the engine N running with the brakes 
apjilled, the ri'lnrdlng effect la due to the large aggre¬ 
gate urea of contact lietwism the brake shoes and the 
tread of the wheels; whereas, when the engine Is re¬ 
versed, the frictional area of the brake shoes Is replaced 
by th» very small area of the sliding surfaces In con¬ 
tact tietwcen the tread of the wheels und the rolls 
with the result that there Is an Immediate large reduc 
tion of the retarding effect of the engine on the train 
tichlnd It 

The Problem of Marine Oil Engines for 
Ocean Liners 

T he constructive opllmlsni wl ''I1 is so valuable 
an asset In the devetotniieiit >( new Inventions 
frequently leads to ibelr iipphciithni on a scale 
which Is not guaranteed by the actual practical devel¬ 
opment of the art It begins to hsik us thougb the 
liiHlallalion of exclusive Diesel engine and other oil 
engine plants of large powers In ble ocean steamshliis 
was u cas«! In imlnt. We sa) this with the full ai)pr(»ol- 
ation of the fact that the work of the Oerinan engl- 
neei.s In this direction has been Imth brilliant and 
courageous and marked by a lavish exjiendlture of 
bra Ins, time nod money. Although the leading bnildnrs 
of large murine oil engines arc not discouraged, they 
realize that a large amount of research and exjierl- 
iiieiital work must la* accomplished before oil engines 
can lio built in sizes much larger than the largest that 
are now in service The difficulties are chiell.\ those 
which arise from severe terapemturo stresses, and from 
the complicated \ulve mechunlsm. 

It is certain, tb<»n, tlmt llie large oil eugine liiis by 
no means reHcb(>d Its final stage of development: and 
we nm.’i look for some radical ebauges, parliculari} in 
the direction of simplUylug the main constructive ele¬ 
ments of the oil euglm*. In reducing the iiumlwi of Us 
jMirls, and In obtaining a b<*tter control of the over- 
insistent problem of t«ui|M>rutures 
As matters now stand, the most exp(>rt oil engine 
hnllders of (jermaiiy do not see ranc’ ..iinedbite hope 
of the iiistiillutioii of complete oil plants for driving 
the largest steamships The most thnl they ure willing 
to consider at present Is the pusslbiUt.v ol Instulllug a 
mivecl plant of steam turbines and oil engines, snob, 
H(i.v, as II tsiwerful oil engine mi a central slwft with 
stcura turhiues driving the wing pro|a*llera. 

].«t 11 la* clearly understood that the nlmve Is wrlttou 
with the problem of the oil-motor-drlveu battleship and 
liner In mlud. In the smaller isiwers the siuxtess has 
lHS*n so marked as to render certain a very large dis¬ 
placement of steam by heavy oil Furthermore, some 
of the problems wliicb complicate the question of large 
jKivver milts on the Bea--Ha.v. of from 10,01k) to 12.000 
horsepower—lire not so serious when the plant Is 
designed for stationary service on land; and here we 
may look for n steady If not rapid Increase in dlraOn- 
slons and powers. 

Bombarding a Defeiwe With Dirigibles 

T he aaiiect of a huge rigid airship of the Zeppelin 
tjiie, 600 feet In length, of 25,000 cubic metera 
caimelty, caiwble (m they soon will tie) of at¬ 
taining a sfieed of 70 mtlos per hour, carrying macblne- 
guns, both In the cars below the envelope aiul on a plat¬ 
form on tori, and transporting a load of » to 10 took, 
with a range of action of 8,000 mllee, and Implylfig 
the menace of the relmise of half a ton or more eit 
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wltb Ktinped engtnee over the tat0t ‘1 . 

tended lo destroy, flie menace Ik wt^'kWflliiUl'dd^; '.1 

There Is, however, ahother eld# W 
the first puce these large atrsWpt*‘-lt^;#ilil,b!.,,,v,. 
lo handle near the ground and J 

there until they can return to thelffi'y^ 
cannot ride out a storm at anchor, ilMt mmw 
to drive through It on their rothm ttm 
which Is n risky proceeding If the Wlm,^ , 

they must drift attd lose ground tWd Wt dei*iilBi"f(# ; 
away from their shelter. Their ««|l«d]r ik 

Hniiled, ao that In either hja/ 

up, and once It Is exlmustetrWWj^*)*!** - tO. dlft, ,' 

strncllon. If they carry exploklf)lip’likt iMtW*: 
their fuel rasi'rvo, ' . .1. 

.Secondly, the airship, as an eoglAe Of kod jut 
merely a means of reconnoiiwauco, <9 l^V* 

its value. Mr. Hudson Maxim decUMItMmM enm atHW 
In a lecture to the Brooklyn AerohamcHl AtMKdatlORi 
that a high explosive which shouM tw ko jMtkntfm wnd.f 
destructive when employed In aerial homto W to 
the expectations and predictions of the aesr«imj»niilnii 
could not iK) made; even dynamite ti» id® MMltk 
required to be eoi)ihied. The dcstruetlvd tWWhr itt diwlM 
and tonicdoes Is oudotibtedly euohhOlW-^-4lirairpi WO- 
Vlded that the condlUoiw ure favorahlt^ hot kieViW 
great as the average man supposes, s^kKlsIlly IX bO • 
has been through a short course of blood-«UrdUttg dSlrMl} 
fiction. 

The effecto of the battering of modmm hmvy ndW 
guns on a battleship and Its crow, as tUmatUtSd hy 0X9- 
wltnessos on Itoard Russian vessels In the AikWO-JnjMlbo ' 
esc war. are Impressive to a deigrfe, bt|t tha ShhIA 
In such a case are directed wltb tmannona propulidvo 
force from rifled guns against soUdUr fMisttnt StVod- 
turoe of wood and metal, nut merely dropped from d 
fonslderulile height to the earth, among bnlldlnciu 

Exiierlments wltb dropped live shells and emdaMl'vak 
have shown that while they might land wltUtn li re¬ 
markably short distance of the targot, tt wns Just 
that (llstaiKs* whicli made all the diSeretaec In 1^0 ra- 
suiting dumuge, for the effects of high evpkiMvtM am 
very local and the momentum attained by any hkRvy 
object fulling from a considerable height to sndb that 
It buries Itself in the ground and the tom oX the 
explosion caused by a percussion fuse to ttaerehy neti- 
trallzed. This does not Imply that bomhardment from 
aerial machines would be entirely ineffeetucl, but U 
wp may Judge from the analogy of the reeolta wttlita 
the memory of man of artillery pnictlce against towiM 
and villages, It would not be worth the expenditaw of 
time, energy and amnlunltlon, nor the rtok of llhe 
Involved. Imdysmlth stood the batteiW effecto of 
twenty odd tbonsnud eholls with practically no dam¬ 
age. Similar results atteuded the bombardment of the 
forts round Pretoria, and lyddite sbetls, though they 
dug cavities and made openings in the wells of the 
Dervish fort outside Omdurmaii, did little or no real 
damage. In none Of those cases was the tnimbh'idntoiit 
B factor corofielling the surrender of the garrison. 

Thirdly, the dirigible is iiotoriouaty a large and very 
vubierable target for artillery, If It shonld deSCWid to * 
within 6,000 feet. That it would be dUHcnlt to Ut 
while going at full speed cannot be doubted, but It cannot 
make use of Us sulterioMty over the aeroplane a« g 
platform for bomb dropping, unless It stops Us engine* 
and hovers vertically over the target at, a bsi gi t t tyeU 
within easy range of the guns. It, t* dUHcult to bcfilbve 
that the most practised bomb-dnqqwr conld hit any 
of the smaller Initldlngs, otherwise than by ClMUKie, 
from a height of 6,000 to 6,000 feet, and the gdnimr 
would have a rckkI opportnidty of bringing down tha 
airship while It remaliied statlcuiary:. 

it may be presumed, therefore, that the effortg of 
the dirigible would be confined to fecoiuulasanoe iiy 
day with a view to marking dwn cettaja points 
attack by night. .„WHh a fatoirlng wind and Wadbr, ’ 
cover of darkness the pilot Would subsequently 1^ 
deavor to place himself In a position to drift sl^hf«. ' 
with stopped engines, until approximately over tif 
ohoaen target, the bearingn of which ;>vo|iW have h^ ' ; 
ascertained by reference to the miip, gld^ posfdbly t|y 
osidmmge during pence and checked bF preriotm fdOdlh ' 
nalksauice. The bomlHlropper wculdi then 'W 

searchlight turned on at Intervals, and haviht JcdliM. ; i'' 
the position, would drop hti hondk,''Ojirdl ijba'iKltilliVlld''-', 
would cast out ballast and use mtgi^ ^ 

otder to rise quickly and to get out;'^AMaW 
and away from the mm of aettop,' 
course, the alarm having been 
searchlights would, bayp been mreS 
might or might not pick up the iw« 
recently It wgs mnsldcr^e 
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tail Oa«efcM.--‘lMx raili-o«d 
oan mvvn by elaotrib moton lot^liad with 
a^lvrant 4iih kMOiaaa deotrio ganantltK Mti are 
beinf bnti by the Biitith Waatioffhouiia Company; 
ooa for the dnbaa Ceattml Railway, one for the 
tfoirlthwaiteni Railway, three tor the Nord- 
autfh ^anlfOvmu 4’aritTi«aktiebolaK, Dotypark, 
and OOB tm the Net^ Zealand forernment. The 
aniiaei Uihd are of ihe lix-oytinder type, havioc 
a bat* and itroke of by dlii inehea, reepeetively, 
and dorelopinc flO bone-power at 1,160 revolu- 
tteoi per minute. KeroMne ie uied m fuel by 
▼aporialnir R in a O. C. vaporUer Whieh diiplaoei 
the ordinary muffler. OaieUne ii used for itartias 
purpomi until the vaporiser ia heated. 

tMoeet Engine Towboat.—The now towboat 
“Savoia,’* whiob ia in use by the Italian navy, 
is noteworthy from the fact that it ia equipped 
wHh PiMoI oil engines. Though its displaoemeat 
la only 170 tone It oarries a 280 horae-power 
engine of the four-eyHuder, two-eyole type. It 
runs' at 2A0 revolutiona per minute, and ia started 
or vevened by' the use of oompraned air at a 
eomparatively low preSaure. A eompreased air 
tank on board carries enough supply to furnish 
•ixty itartlng or reverse operations, and these 
an laid to take but a few seconds. Owing to 
these advantages, the new craft is a remarkably 
easy one to handle. 

Welding Copper with the Oxy-eeetylene FlAmc.— 

A prooeie of welding copper with the oxy-aoetylone 
flame has been d«iveloped by a German inventor 
named Carl Cansler. He has found it necessary 
to use larger torches than for iron welding, but 
in genwal the process is similar, except that he 
employs a liquid welding paste, and a special 
cOppeV welding wire. The paste prevents the 
formation of oxide. The process has been used 
for welding copper plates up to an inch in thiek- 
aesi. The weld wiU withstand acid and its strength 
is equid to that of a oonbiauoos solid copper 
sheet. The process is b«4ng used in the principal 
copper works in Germany with great success. 

Device fer Tsetlng the Ri^iieis of Sleet.—A very 
simple devioe has reeently been invented for testing 
the hardness of steel by impact. It consists of a 
tubular si^dard fitted With a hardened steel ball at 
'the lower end, which is planed upon the steel to be 
tested. At the upper end Of the standard is a spirit 
llevsd by which the standard may be brought to true 
vertical position. Mounted, on the standard is a 
<qdindrieid drop wei^t. ^fhls is raised to the top of 
the stSbndard and then dropped,, striking a woight- 
tee^vW block at tfab bottom of the standard, 
Wbieb cotnmtmioatM the Imphct to the steel ball, 
and malMs an indentatioA in the steel that is being 
teiitod. % xneasuring the diametor of the ind^ta- 
itloh trlth w eeUuWd , scale "’the hardness lod the iAeel 
may be dt^rniined: . , . 

„ .i;Csti^. ''4t« ‘HEatalMlrg.—As natund gas 

*®t bwv In Oewnany, the example 

a By. Strand of i gas w^l, #t IWepen- 
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The WeRhre ef Ualvereltr Stadenls.—The Congress 
oigHolMd by the Nationsl Union of Students' Assotot- 
tionewns hsM at Paris during the month of May and was 
an efpn^of oonsidemMe Interest and numerous matters 
(endtilg to promote the weltore of university students 
wens ^stossed. What ia known a# the International 
Fedtoation of dtudnata hi now being organised, and is 
mtoniisd to hHng itudmts of all nations into closer rets- 
tioite than Intone. 

The Death ef Prof. Vemeali.—-We liave to record the 
deooaes of the Ftenoh scientist Vemeuil, who occupied a 
leading podtioa as professor of gUss-making and oera- 
mioa. To him are due many interesting researches and 
praotleal methods In various flelda In connection with 
M, HTyrouboff, he carried on prodnetive researnhes upon 
thorilim and oeHum, and he aoquired some celebrity fur 
his work in artificial pruduotion of the ruby as well as in 
manufacture of opticisl gUcs. 

The Camgfoaa at Sritlsh ead French Mectrlcsl Bngl- 
neerVv—An interesting event was the Congress at British 
and FVenoh rtootrieij engineers which was held at Paris 
May 2lai to 2dth, on which oooasion numixous members 
of the Britidi Institution visited the oapttol and took part 
in the oonterenoee, visits and receptions organized by the 
home institute. 4pe» wen read upon electric traction, 
power production subjects and others, and the delegates 
visited the St. Denis and other largo city plants, the 
Metropolitan outlay and eieotrio stations and various 
points of interest. M. Georges Claude gave a lecture 
upon luminesoent tubes (neon tabes, etc.), and Com. 
Ferric upon wimteis telegraphy, with special reference 
to the Eiffel Tower plant. After visiting Versaillos and 
the Bug aetoplai^e grounds, the memliers returned to 
Paris by the efflotric railroad. On the whole, the visiting 
members wen quite pleased with their stay at the eapital. 

The Ascent of Mt. McKinley.— On June 7tli, 
Archdeacon Hudson Stuck, accompanied liy Robert 
G. Tatum, Harr;|r P. Kswstens and Walter Harper, 
reached the topj of the south peak of Mt. Mc¬ 
Kinley. Barometric observations which were made 
by Dr. Stuck asp said to indioato that the height 
of the mountaip is 2O,S0O feet. The oxt>editiuu, 
which left Faisbsmks on March IStb, expected 
to reach the Ammit of Mt. McKinley eariy in 
May, but wasjdetayed three weeks in cutting a 
psimsge three' dniles along ice, thrown across the 
ridge last summer by an eartoquake. 

The Canadian 'Arctic Expedition was definitely 
begun on Juno 17th, when the whaler “Karluk,” 
commanded by^ Oapt. Bartlett, and having on 
board ten of the scientifie staff and a crew of 
fifteen, sailed from Victoria, B. C. The leatier 
of the expeditiop, Vilhjdlmur Stefdnsson, expects 
to join the party at Nome, Alaska, about July 
20th, At the expedition will divide into 

two sections, onq of which, under Stof&nssoii, will 
sail north in tht) "Karluk” to seek the unknown 
lands supposed Ip exist on the poleward side of 
the Beaufort Sea, while the other, under Dr. R. M. 
Anderson, will proceed westward in the small 
auxilhsry gasoline schooner “Alaska” and will 
endeavor to reach a base in southwestern Victoria 
Island, from which point extensive explorations 
and iovestigatioiu will be carried uiit. (Some 
preliminary plans of the expedition and n chart 
showing the proposed routes will be found in the 
ScisMTinc AhbbiOah Svpplkmdnt of May 3rd, 
19ia) 

Furiher RMnita Of the Mawson Expedition.— 

The oxpertorj'ffli and aohi«v«ments of Mr Frank 
Wild and his .gsven companions, who formtKl the 
second base of. the Australasian Antarctic Expe- 
dilipn, have just been made public. After leaving 
Mawson and thin main party at Adolie Land, the 
second deiaohnient sailed westward along the 
AnlaMtio coast, undw orders to form a base on 
Sabrina Land or Knox Land. The former land 
was found not .to exist, and ice presented aooess 
to Knox Land. Finally the party was landed, 
with its stores, on a lofty moving glaoier, which 
Wild thinks was mistaken by Wilkes for "Ter- 
mingtion Laaifv” It wae named "Shaokloton 
Glasinr.” From this base surveys were made all 
aloi^. tihs COMt from 101 degrees east longitude, 
on toe east to the, point reached by the German 
Qxptott^on of 1002 on the west, besides penetrat¬ 
ing' toward—ia opis place 50 miles. The main 
rolWto; of those ^kvatioas was the discovery of 
a tuM; of land 360 miles of coast, and 

prohiW Mftoitditot/oirilih to the pole, which the 
•X]i4tof« nttfitod Mary’s Land.” On an 

Islsiwlf 4 Itoft of the oxpodltion’s base was 

dlspHanto fflto talvtot of Emperor penguins 

h(s444 toPordMi Some 7,060 yowpg Emperor 
bto»44w^.'4'w innumerable ordl- 

na#.'vjtotor>to*'> - Mawson expedition as a 

vtoi^itony. ha salE to have resititod in the accurate 
ds444)t' 1,000 fflilM of new coastline. 


Afflnmaiitics 

A Lucky Escape from a Hall Storm.— The Chalons 
district for twenty miles around Vitry lo Franvois 
experiimued a terrific hail storm early in the evening 
of May 9th. Ko violent and lengthy was the storm 
that the ground was covered to a depth of several 
inches with Imil stones Many parsons were injured 
and two military aviators who were returning from 
Rhoims raced with tho approaeHing storm and 
landed just as it broke. Tlie aeroplanes were badly 
damaged by the had and one of tho pilots was in¬ 
jured. Although an a^'roplaiie can fly m a pelting 
rain, it is doublfnl if the macliiites in this instance 
would have deseciideil safely if they had been over¬ 
taken while m fliglil bv tho hail storm. 

Moreau Anonymously Assisted.—An anonymous 
enntribution of *2,(XX) was lately received at the 
National Aerial licagiie, at Pans, m order to enable 
Engineer Moreau to proceed with his aeroplane 
method, in wlncsh he secures a remarkable stability. 
The value of his inventiou is now beginning to be 
reoogmzad, but althougli he was able to proceed 
with his work by tbi aid of a private siil scription, 
he was obliged to stop when tins became exhausted. 
However, tho French army is likely to take the mat¬ 
ter up soon, as it is claimed lliat the Moreau aero¬ 
plane realizes a complete automatic stabihfv In a 
recent flight made by IJeiit Sulnior, the aeroplane 
was able to fly for ll.'i ininntes in rather rough 
weather without having the pilot operate any of 
the steering parts. As M Moreau said he would 
do, he made the entire flight with folded arms, 
whieh appears to lie a roniarkahle feat. 

Sahara Flights.— A very sueecssful at'isiplane flight 
over the flesert of Sahara was recentli' made by four 
Farman biplanes niounleil by Freneh armv pilots, 
What IS noteworthy is that the trip, covering about 
5(X) miles distance, was made above the desert region 
where any kind of aid is imtiossihle .Starting out 
from the military aeroplane jxihi whieh was recently 
established at Biskra on the edge of tlie desert and 
in the Algerian region, the jmrtv proceeded with 
the object of making the lliglit to I'oiiggoiirt, a 
military station lying in one of the oases, and this 
was done very easily by the whole partv Then 
the return trip waa made without any tneidents, 
clearly showing the value of the aeroplane in mak¬ 
ing communication over desert country. As the 
French army possesses a niimher of military posts 
in tho regions of Algeria and Morocco, the aero¬ 
plane IS oertain to be of groat value in the fiittiri- 
in making a rapid eonneetion 

lastrnmenU for Aeroplane Research.—At the recent 
Itoyal Society Soiree, Mr Mervin O’Clormau ix- 
hibited numerous instruments used in aeroplane 
researoh. Two of these were mslrument.s foi mea¬ 
suring the tautness of wires einploved in aeroplane 
and airship ooiistruetion The iinrieiple of both is 
the same, one being somewhat Inrgi'r than the other 
and reading to higher stresses In these meters the 
wire is passed over three points out of aligiuiieut, 
the middle point Iwiag oonneeted by a lever with 
an indicator. If the stress ou the wire inereiises, 
the middle point is drawn in and the iiiovetrieni is 
shown on a dial enlihrated in pounds or tons The 
meter has to bo calibrated before iietual use on 
aoronaulio wire, by means of suspended weights 
It has boon shown by its use during Iliglit that the 
load that oomes on the wires of aeroplane wing 
framing is often aetuallv twice the dead weigln, 
loaded on the wire The instnimeiit is especially in¬ 
tended to show the variation of stresses during flight 

The Mackay Army Aviation Cup. Mr. flarenee H 
Maokay has jiresented to the Win Department, 
through tho Aero Club of .\merieii, a large silver 
trophy to bo eoinpeted for by the militarv airnii'n of 
the United States Arnn in a senes of reconnais- 
saneo eornpetitions The fiist, of these was held at 
College ]‘ark, Marvlaml, on Oetol.er JDtli, 1912, and 
was won by Second I.ieut lleiirv 11 Arnold of 
the Tweiity-nintli liifantiv Mo il> linite date has 
boon set for futiir,' eonipelilions The eotnpetilors 
must ll> on the haine day if ])r,ietieable, after hav¬ 
ing been notified l wo weeks befoie the event The 
tests are to tie passeii upon b\ a board of five 
judges. The highest average rating obtainable will 
be 301) points, whieh allows 51) points for eaidi of 
tho six events. The tests include in euraev of locu¬ 
tion, accuracy in estimating troops, charmHer of 
written report, time of reconiniissance, altitude re¬ 
quirement and landing aecnraev The height aver¬ 
age is put at 1,.5(K) feet. Aiiv competitor diopping 
below 1,000 feet will be ilisqualified—this becuuse 
flying at low heights would be suicidal in actual 
warfare. Mr. Muekay’s cup is of solid silver, thirty 
inches in height, and stands on a block of Uircac- 
aian 'walnut. On the nm at the top of the oup are 
the figures of four women holding in their out- 
•tretobed arms four small aeroplanes of the biplane 
type. 
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Coke ortnm with biiu and waahery. ahowinf enormoui dcTctepmcnt of saieke. 
Maiontown, Pa. 



General view of a retort etdu awea plant ai tarpo dt menaio ne nd 
favorably altiiotod. 


The Beehive and By-product Oven 
in Cdce Production 

C ORK In prt)rtuc-wl Ity thm* in^thodH; 

In the beehive eohe oven: In the by¬ 
product ovoii; and aa a by-product of kuh 
worka. The last being aiKtngy and tin- 
auitable for metallurgical puri> 0 Hc« need 
not be conaldered any further. 

MllUone of tnna of nietallurgicnl cuke 
are annually couaumed In the United 
Statea In the manufacture of Iron and 
iteel. Thla coke muat be deiiHc and dmi 
DO aa to Huatnin the Hutierlnc\initH<nt 
Charge In the furnace without being 
cruohed; it muat aUo he aubataut tally 
free of aulpbur 

From the ahntm of the beehive oven the 
origin of the name la apparent, in thia 
oven, the coal la coked by the hnrnlng of 
the gaaea evolved and a part of the charge 
of otwl. One hundred tona of coal will 
produce about alxty-flve tona of coke 
There arc no by-producta, the gnaea of 
dlatlllation Incluaive of tar and amuionln 
having been burned in the coking prfxwaa 
The Ninoke and aoot arlalng from a bee¬ 
hive oven plant create such a nulannce 
that no city would tolerate it lii its tlcln- 
Ity. While the proceaa la wnaleful, 11 la 
atm able to survive agaluat the competi¬ 
tion of the by-product coke oven be<'auae 
of the amoll cuiiltal reiiulred for tts In- 
atnllatiou. The coke producwl la of ex¬ 
cellent quality. 

The by-product oven plant rcqulrea the 
iliveatment of birge caidtal. but Its opera¬ 
tion Is much more economical. iu<ire<jrer, 
the smoke nulaance la absent One hun¬ 
dred tona of coni will produce about aev- 
enty-flve tona of coke, one tlioiiaund gal- 
loUH of tar, t weiitj-three hundred ponuda 
of aulpbute of aniraoiiiu, and four hun¬ 
dred and fifty thouanml cubic feet of Illu¬ 
minating gUK The tar and amuionln 
alone will pay for the eoat of maliUcnaiice. 
oiwatlon and Intereal <iii the capital In¬ 
vested. It la therefore evident that the 
daya of the t)6chlve ovun are nnmbercd. 
In Uermuiiy, the beehive oven wiia re¬ 
placed by the tiy-produet oven yeara ago 
The greater part of the lllnmlnattng gaa 
of the iiy-prodnet oven goes to waafe ex¬ 
cept where the pbinta me located within 
0 reasonable dlatanee of im-gc clllea which 
can use the gas .\m returna from the 
gas are an additional gain to tin li>-pro 
duct plant. We nun look therefore for 
a further reduction of itie pi lee of gns in 
soH»e of the fSvorabh --Uunltsl cltlea 
Bltomlnoun coat is n.sed foi eoUing, but 
not all of that kind of eoni is aultuble 
therefor. It 1« naoeiwary thm ni the prop¬ 
er stage of oofci&ll. the pnrilelea sboiiUl 
soften and ct>|||«i^ ttWl t«riu iifiei cool¬ 
ing, n soIKl maas. |l«c«ntly the dlillciiliv 
of tiou-coklng coals l)ma been overeonu- 
Wheit dlHtllled gaaea, Which constat moat 
Iv of hydro-cartwiMl, a» fiMscil ihrirngh 
fin liicandeeceut Ctlgl'fC tjWjtoal, the.\ are 
‘cracked." that la^ complex mole 



Building a beehive eoke 




Interior of emdoiiBing houae of a retort coke oven plant. 



The (raveling stmoture on the right te the anonoher, into Whfeh the hot 
critf ia taken. 


culea are broken down to form aimpler 
hydro-carbons. In this breaking down 
process carbon ia spilt off from the mole¬ 
cules and deposited between the particles 
of the tucandeecent charge. The carbon 
atoms at the moment of their deposit 
have the peculiar property of binding the 
particles of the charge together; the name 
"cementlttous'’ carlton has therefore been 
given to the material thus driMwlCetl At 
the same time the coke is enriched by this 
deposit of pure carbon. The silvery gloss 
of coke is due to this carbon deposit. 
Where the distilled gases are first passml 
through gas washers before passing 
through the incandescent charge, the tar 
and ammonia may be recovered. 

The operation of the coke ovon, whether 
beehive or by-product, is Intermittent 
After charging the coking chambers with 
coal, heat is applied to coke the same. In 
tile beehive oven, as stahMl above, combus¬ 
tion within the chamber itself furnishes 
the beat; in the by-product oven beat Is 
applied externally to the retort by the 
combustion of gas in the beating fluee 
located In the heating walls between ad¬ 
jacent retorts. When the coking is eom- 
Iileted—after 4fi to 72 bunrs—the coke is 
quenched or cooled by spra.vlng water on 
it, or in airtight receptacles. This meth¬ 
od furnishes a suiierlor coke. 

Recently coke ovens have been con- 
■structed In which the coking operation is 
contlnuouH, coal lielng fed into the retort 
at one end and quenched coke coming out 
at the other. The “green" gases distilled 
off at the forward end are made to 
{ASS through the Incandescent charge at 
the rear end, thus enriching the coke and 
binding its particles together. 

The Bpeclllo gravity of coke as compared 
with coal is low. ThU is due to its poros¬ 
ity caused by the escaping gas during cok- 
tug. But when the coke la compressed 
pdlbin the retort, after the volatile matter 
has been driven off, while it is still plastic 
nod before it becomes Incandescent and 
brittle, a very dense eoke resembling 
anthracite Is tl^e result. Such anthracite 
is now prodused on a commercial scale. 

There are twto objections to the use of 
bituminous coal: One is the smoke nui¬ 
sance, the other the poor uttllaatlon of 
the hydro-carbons when burned in the 
ordinary furnace. When fresh coal is 
thrown on the fuel bed, volumes of smoke 
and gases are generated, whose combus¬ 
tion is incomplete Not only are these 
gases lost, but their geuemtton ahsorbs 
quantltlCB of heat from the fuel bed, Re¬ 
cent methods have produced a amtfiwleas 
fuel by anhjecting hltumlnons eoal to a 
partial coking operation. cchl la 

heated to tolorts at a Qomfiarittiyely low 
bent. 800 to !,«» deg. Fatty., wm #*- 
peta the heatto, itowiui-i»odia^ hydro- 
egrbong, and renders the ccMd liWHi riwaiWI 
smokeless, Ip, Ibis way tk« pyott- 
lem is solved tbe eomdltiiittto of the 
coal, tgr nhd ogitoenta Mmf too m%«d. , 
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Wflu III Mho(« whlcJi ware true In diractlon. 

but tired «lih the HlxlitK ii( the wronK elevation, uwiuc 
to error In jiidiilitK the rauRe. Than ugalu the greater 
number of hiillela which did not dud their Mlleta at 
ruiiRi'K under (HK) yarda were proluibly waeted, becaum 
tbe men (hod under condltloua which do uut obtain 
In iPftoe tiim, iiniuely, that the Orera were themselves 
tindei lire, and consequently IticUued instinctively In 
Keep liio liead down, and fn>quontly because they could 
see no enouiy at which to direct their flro, although 
they beard hts mlsslUM strike near fhetu and wlilji 
IiMst, oi saw tliulp comrades struck down and fell lhat 
1be.\ must relaltnte without delay. 

Failure to dNtlijguJsh the targi-t and Judge the range, 
dltneiiltles wlilfli often go bund In bund, are harder 
to (hsil with than waul of accuracy of aim at a vlslhle 
target, and It Is against these dlfllcultles thal inislern 
melhisls of Instruction In rifle shooting are or should 
Is* rtIreotiKl. The iiurpnse of musketry training should 
Is* in the lirst Instance to make the Individual soldier 
proheieiit in the use of his rifle, conversant with the 
jstwer of the wMtisui, and ismtldent In his own skill 
and Jiidginerd. He should next Is* trained to use that 
skill under (he leadershtp of hts ooinmander so ns hi 
give Ihe ls*st results for hts own side. Ills leaders 
and he sliuuld alike be capable of sliooling accurately 
Ht a given objis’t, and able to rocogulst* and descrlls* 
tiuy objective or target against which rllle-flre may 
rfsjnlre to he directed on service, and to judge the dis¬ 
tance to It from their position at the time. Finally, 
he should aetiulre self-control, and clu'erfully and In¬ 
telligently Nuhmlt to the necessary flre-dlscliiUne exer- 
Clsetl by leaders who are awinalnted with the Inten¬ 
tions of (he <-ominander who directs the Are, and whose 
duty It Is, not to nugineni the volume of lire thern- 
Molves, hut to concentrate their attention on the ohjects 
to Is* attained, soled the targets In order of Importunce 
with regard to those <ihjects, and direct nnd control 
the fln* of ihelr subordinates. Having la‘(>n "through 
tbe ralH" Ihemselves, nnd become exjHirts In bundling 
a Mfle In the first InstaruM*, tholr training Is carried 
further for jairposes of leadership, to the end that they 
may make the best tsisslhle use of the shooting powers 
of their subordinates. 

nesld<>H being able to shoot steadily and accurately 
when there Is ample time to take aim, a man must bt* 
prepaivd to fire with or without the hayonet fixed, at 
moving ohjects, and to got lu several shots In rapid 
suwesslon with undlmiiilshcd accuracy ai cavalry 
charging, or to reisd an attack at close (luarters or a 
rush of savages. He must further know how to allow 
for wind, nnd how to take advantage of <*verj' 
kind of diver while tiring, so us to exisisc* hbuself ns 
little as iHisslhle t*> the view and Are of an euomj 
Much of the mechanical portion of his training can 
take place ludmrrs, on the Irntrack-wpiure, and on the 
rifle range Muscle excrcls<*s to strengthen the s|iwlnl 
muscles brought into play, nlmlng, trigger-pressing (a 
most ImiHirlMiit detail and coiineeterl with breathing 1, 
tiring standing and kneeling, llrbig prone, tiring slt- 
I ting, tire dlsdpllno, taking advantage of cover, rapid 
adjustment of sights In aceordanct* with orders—all 
these cun be tnngbt both by jtrccepi and examjile, in 
or near Ihe harmeks; hut when men have lieen well 
gruuudisl, they have to la* taken Into strange ground for 
further visual I ruining. Judging distance practice, and 
flvtid firing. In a clvlllxeil and closely luhabltevl coun¬ 
try the dlfltcnlty Is encountered of providing suitable 
ground of varying character and siifflclent extent to 
allow of firing at s/iort or long distances, as may be 
miuired. In tactical schemes, with safety under ser¬ 
vice eondlMons. Also there Is the dlfllculty of marking 
the shots. NO that men may have some Idea as to the 
results of the shooting, as they would have when firing 
at stationary oi moving largets on a rifle range 

Various IngenhaiN devices have la*en Invented to meet 
the n<s<d for visual training away from the rifle range, 
and Ihe vicinity of the barrueks, vvllhont Involving the 
m>eeKBlt.v for Judging distance praetice and tiring over 
large stretches of country, for which (line and opisir- 
tunlty may Is* largely vvanting. 

Among these are Ihe various “landscape" targets and 
Ihe kinemalograiih or animated target. The "laud- 
HCatie" targets represent typical stietches of country 
at home or iihroad over which men might have to fight 
They are colored to nature and divided into panels, 
some are nirniiged so that “silhouette” figures cun Ik* 
moved across them by mechuuUm worked from the tir¬ 
ing jsiliit. and with them are suppllwl faint outlines 
of eael) to fix on screens above the hiudscapee for firing 
practice In order t** rivold the destructlmi of the 
target, aim enn la* taken at this object, but with the 
Hluhls elev'uted, so that tlie bullets strike the corie- 
spondlng jHirtlon of the outline landscaia*. For visual 
training and practice in recognlclng and describing 
In military terms the features of tlie ground such os 
"knoll," "saddle.” "crest-line,” "angle," “spur,” etc., 
till- target Is placed at a||piut twenty-flvo yards from 
the men. features pointed out and described, nnd 
they lay tbclr rifles on tbe mark Indicated, so thal the 
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instmefor by glancing along the tiaml can see wbethaT 
(hey have recognlaed tbe target from the dhscrlptlen,. 
Field idasses can be used to moke out the minor ftMCt* 
ures of tbe landscape, and to obtain practice In 
use. 

The moving pictures of the klnemBtograpta are uaa4 
to form an animated target, Infantry appearing and 
dlsHPtieartng behind cover, or moving forward to the 
attack; Cavalry and artillery In motion, appear on a 
thick white jmper screen at Which the men under In¬ 
st ruclinn Can lire either at discretion or under illrec- 
llon of a leader. Behind the screen a brilliant electric 
llliimliiHtlou shows up each bullet-mark as a sharp 
point of light, but the men fire under normal conditions, 
In so far that the flrlng-iiotnt is In daylight. A sound 
gear mechanism, with sundry electrical connections, 
ejinses B short stoptiage of the picture each lime a rifle . 
is fired, to enable the hit to be seen, then the bullet hole 
Is covered by a screen, shutting off the light, and tlie^ 
target again presents an unbroken surface. 

Photognphhtgr Under Water 

I N the HoJEN-rtFic AMEBtoAN for April 4th, 11108, we 
puhllshed an illustrated description of an apparatus 
devised by O. Williamson of Norfolk, Va., for carrying 
on iiiN>rntions under water. The aptairatus was de- 
slgtievl lo take the place of the ordinary diving outfit. 
Broadly considered, the nttparntus consists of three 
parts: (1) a flouting vessel of any suitable design; 
(2t a submersible terminal oiteraflng chamber in which 
the work is carried on at the liottom of the water, and 
Ci) a collapsible flexible metallic tube connecting the 
vessel and the terminal operatlug chamber. 

Various lypea of terminal chambers are used, depend¬ 
ing uixai Ihe class of work lo be carried on; but usiuilly 
the tsjnlianent of a terrainnl chamber consists of tools 
oiKTatt>d by conipresseil air or electricity, and iiiochaul- 
eal sleeve extensions with attached mittens, lu which 
a laborer may slip his arms and perform his work. 
The collapsible tula* communicates with the atmosphere, 
so that the lalMvrer may perform his work under nor¬ 
mal atmospheric pressure and therefore much more 
conveulently than would be possible If he resorted to 
the usual diver's costume. 

This apparatus was recently used In Hampton Hoads 
to make the sabmarliie photographs which appear on 
the front page of this Issue. The tube and work cham- 
Ikt were lowered from a thlrty-f<Mrt barge through a 
well six feet square lu the Isdlom of the Imrge. To 
lake the under water pictures a funnel six feet long 
with a two-foot Blx-lnch glass port at Us large outer 
end was bolted to tbe work chamber. Mr. Williamson's 
son descended Info the work chamber with on ordi¬ 
nary camera. A frame containing a reflector and a 
IwUery of electric lights, aggregating 1,000 candle- 
Itower was then lowered from the deck of the barge so 
as to light the area around the port. Section after sec- 
tbin of the tube was added nutll the work chamber bad 
reached a depth of thirty feet Photograplis were taken 
u( tliat depth. The apparatus was then raised lo Inter¬ 
mediate depths and more exiiosures made. 

Daylight tests were coiidocted which proved that at 
depths between ton and fifteen feet photographs <if pass¬ 
ing fish and objects could be made with exposures vary¬ 
ing from 1/10 to 1/76 of a second. The water lu Hamp¬ 
ton Hoads Is not very clear, but the experiments showed 
how much could be accomplished In submarine photog¬ 
raphy, In the clear waters of troiflcal regions with an 
apiwrutus especially deslgued for the purpose. 

What Are the Ten Greatest Inventioiu of Our 
Time, and Why? 

A PrlM Article Coateet Open to All SclentlAe 
American Readere 

rpHK Novemlier Magariue Number of tbe 8i-iE(»Tino 
t Amebioan Is to lie devoted in iwrt to a review of tbe 
great liivoutions of our time. Because a large number 
of WiiEWTtFic AiiRaicAH readers are either inventory or 
users of Inventions, It seems to the Fldltora that their 
judgment of the InrenOona produced In our time which 
deserve to he called the greatest, their appraisal of 
the relative Imiwrtance of the paramount technical 
achievements of our day. would of iiecullar valna 
and interest Therefore, It has Imeu decided to leave 
the entire subject to them. 

The publishers of the BoiEXTiric- AitESioAir offer three 
prUes of IlflO, gloo and g60, raspecUrely, tor Uu* three 
Ijest articles on the topic. "What Are tbe Ten Ureutoet 
Inventions of Our Time, and Why?" 
tJontestants for tbe prise must observe the follob^ 

1. Etach article must discuss and answer tbe follMr- 
Ing three questimu: 

a. What, In your esttmaUdn, are tbe ten grmtHt 
Inventions produeed wltbta the last twenty-flve y^t 

b. What are your reasons for ttds selection? Jua^ 

your selectiou lu each case. 


n. Td what pwm Jkrtntti* 
doe, in <ai*.dev«iotiiiis mmttm'i: 


mm ydtt have MtactoAt i’/. ‘ ; 

2. Tbe , aiM^wt ^onl^ect waM ba eoiHind in « ta^ '’ 
wrtttw, 'turt.li% ii» 

and.tanet be jiea«bp4..M Jwaidiy and 


5. In deetdtng wbnt are the ten ynataat laranttnns 

our time, the oontentanta affl Uinitibd to dg- 

vlcee and dlMnvw^ couunerclaljly tod 

last tweniiy-flve yeai^g.. 

4. Since the Scnraymc Aiifflniqikn, to 
Journal of practlcnl Information,” and Its tondbto jtow* 
tical business men and Inventors, the arttbito tobUiitoed 
should deal only with patmtahh tnventli^ ftMl dtlir , 
coverles. 

6. in order to guide the conteetoto to jdentotoff.tobat 
Is a great ptoueet' Invention ,pf oui|;tttoft, to to snggwted 
that practtcal snoceee <tnd general bitotolbeto to. v 
kind be used as a teat. A modem dlseoyb^ mby have 
been eugRbStod tong ago and Its uto|ertoittg,,ttito»T even 
worked out mathemattaally, as in .tba enge wire¬ 
less telegraphy, but neverthetose it falls Mthin "our 
time,” If It has been tnn^e generally atoemrtbto and 
useful witldu the last twegty-flve ynan, &ut cobuner- 
clal success should not be the sole criterion. The 
flying machine has nut yet added millions to the na¬ 
tional wealth; but, for all that, it to a great Invention 
of our time. Mere Improvements on well-known and 
successful devices are not to bo numbered among the 
great inventions of our time. Because on invention was 
first patented more than twenty-five years ago It is 
not neeeasartly debarred. Tbe date of commercial In¬ 
troduction not the date of the patent governs. Tbe 
invention, moreover, need not have been actually pat¬ 
ented, hut Its subject matter must tie of a patentable 
nature. I'ateutablllty Is merely a test of commervlai 
practicability. 

6. OoDtestante must not disclose their Identity. Bach 
article must lie signed with an assumed name and must 
be accompanied with a sealed envelope, on which tbe 
assumed-name la written, and In which the real name 
and address of tbe author is contained. 

7. Contestants' must address their articles, accom¬ 
panied by the envelopes containing their real namee, 
to “The Invention Contest Editor of the gcixRTirio 
Amemcan, 361 Broadway, New York city.” 

8. Tbe articles will be passed upon by a Board of 
Judges, whose names will be announced In a futnro 
Issue of the SciEHTJVic AMEsirAN, 

B. The Board of Judges will receive only the arti¬ 
cles submitted; the euvelojies containing the true Dumes 
and addrestaw of the authors will remain In the pos- 
sesslou of the Editors of the Soivnnrio AuKaicAR. 
When the Judges have made their dedalon, the Editors 
will open the envelopes of ibo grinning coutestonts and 
notify them of their success. 

10. Tlu* decision of the Judges will be announi-ed In 
the SciEETivio Auebicar of November Isl, IWd The 
prlse-whiulng articles will tie published In the order 
of merit in consecutive issues of the BoncnTirijo Aubbi- 
CAN, beginning with the Issue of November Ist, lOlS. 

11. The Editors of the Si'Ientifjc Aueku'an reserve 
the right to publish lu Ihe Soiertific Aubbican or the 
BoiERTinu Ambucak BtiiTtBMENT articles which hare 
not been awarded prises, but which are deemed worthy 
of honorable mention. 

12. While conteetauts are not required to oupply 
pictures with their article*, Illustrations will be wel¬ 
comed. If drawings are eubmltled, they need not be 
elaborate; the staff artlsta of tbe Sciertivic Ambwcar 
will work them up for reproduction, provided the mate¬ 
rial supplied to intelligible. l>o not send pictures torn 
from books mud periodlcato: they cannot always be 
reproduced tottofSetorUy, and their unauthorised re¬ 
production may constitute a copyright Infringement. 

If pbotinrraphs umrked “copyright" are sent, they 
should be accompanied with tbe copyright owner's writ¬ 
ten iiennlssion for theiy .jvptoduction. 

13. Membera of the stait .of Munn A Company. In¬ 
corporated, publtohera of the 8c«R«rio Aubucan, and 
of Munn A Company, solieitoM of patents, are egeindsd 
from the contest 

14. All articles will be riRselv^ up to S E>. M.. Sep¬ 
tember Jst IMS. 


To Pratwt Inw pipe 

I B0|f; tope mm be promoted from oorragion by heat¬ 
ing ,to, * muffle to 1(000 deg. and 
Steam «t the same bampeniture. A toyeg o< magnette 
oxide of toon to ttomad. A more satj^otodr peoteO-, 
^ h^er, to bbtatoed by Smith's prooe^. ^ wtol- 
cto^ Dtpe htotod to too dag. Faltf. to JUtowd into a 
Of totch, go# ^;|md a ^tOe tongeed «H wtahto 
i»to^ba«i.|toatod,> WOyte itohr. ..Atoep;« m mtm. 

a*to ^ toito> ihato^ 


» ^ tbe., , 




'!'. H: . tii^. Ik4. it«tM$ of 

iJ: »« Mum 10 Oouimd,} 

‘ a«i*>i!tt'w ■ Ai«iw»«)A»i ' 

V,' ^uti «wwpci»»i^i^ W "aftth, No. 13; ynentioiu 
«;iMdt I)t)r 4i^ar ««a Id* wbtor Ool«iidc«; 
« faM M 1o0|(|ldr <P1> ^ Gmmm t«rt of Sohdlel*’* “W«l- 
'UmMo/'iI ipwlttm tbM ttw tiMutotor alolie to VMpoiui- 
lor.llto <Bto«ito. (I!be tratos^toam dionld Ito: 

«ad over ttoere {lu^ therein) to Jupiter." 

The oriiiiiul hM i(; 

‘•Had Wn eteht d«r Juidter." 

the tiHtutotOT retook "dehin*’ for "derin," 
"didiht” 'htoOidtC that direotion," "over there," 
vrl^e ‘^datio;'^ dihHie "therein/' H. Liniwiukh. 

Atonmdrtoii BltSl^t. 


IToit. Infer that the inahUitjr to reverse the 
enCine la part reepoiuible for the oolUeioa at 
Btamford on the N«ir York, New Haven, and 
Hartford Hailroad on June 12th. This to orrone- 
Out; although it to believed quite generally and 
by enttneiUen themeelves who have not learned 
from eaperienee that to try to stop a loeomotive 
by reveming the eogtnea is utter foUy. 

It 'to of oourse obvious that when onoe the 
oohesiott between rail and drivers is destruyod 
there Oan be no further effeot of retardation from 
the 'drivers. tVhen the locomotive is pulling a 
train at even a slow speed over well saiidod rails, 
if the engines are quickly reversed the inevitable 
result will be to slip the drivers, and this imme¬ 
diately destroys practically all of the cohesion 

In the dynamometer ear behind an engine which 
was pulling a heavy train 1 have frequently ob¬ 
served the drawbar pull drop practically to zero 
when the drivers were slipped, the reverse lever 
not having been touched. I have seen the cohe¬ 
sion drop from 40,000 pounds to zero without 
the position of throttle lever or reverse lever 


the mmiufaeturer the ability to ostabUsh the re-sale 
price of hto product will work not only great injury t«) 
the manufacturer, who has spiont large sums of money 
in bringing before the public the merits of his goods, but 
will effeot in the writer's opinion a result diametrioRlly 
opiMMite to that intended insofar as the small retailer 
and ultimate consumer are oonoerned. 

This same point is covered iu one section of the 
propomsi Oldfield bill, now pending Inifore the House, 
which if passed will ertiate a ohaotie condition in the 
business world where commodities are handled through 
dealers or retailers. When our original patent law was 
frainid, it was not necessary to cover this point in 
question, as there was little Imard of thi* middleman 
in those days, tlio sales being largclv maile directly 
from manufatiturer to consumer, and tills difficulty 
manifests itself in many of our laws iu relation to busi¬ 
ness to-<lay; in other wonls, our laws have not kept 
jja(s( with the changing methods of doing business. 
This fact has made it nixtessary for our courts, in in¬ 
terpreting a law as it pertains to pro.sont-day business, 
to mail into them words or plirascs, therohy wiapting 
them to modem rionditions, but in so ilomg have assumed 


P«lw Utmag wtd ftmt Contml 

To Uw H^tonr of the ScigNTtno Aukimcan: 

The email dealer cannot afford to cut prices; he 
must leQ goods at a fair profit. The large dealer 
who eats prioes on standard goods for which a demand 
h|M beat oritoted through national advertising, does 
not do so to sdi these partioutor goods hut to attract 
tmde to his store that he may s^ other goods at a 
huge profit. * 

This very thing to favtwable to trust oontral, for by 
cutting prices the small dealer to gradually frosen 
out. There am many other roatons why prince should 
be maintained, hut to my mind this is the ^most im¬ 
portant. BmKD-NoHTH OogPANT, 

O. R. Husskv, Preeident. 


having been changed. If the reverse lever had 
been thrown over to reverse position and the 
engines reversed against the momentum of the 
train, the result is obvious. 

From current newspaper Mcuunts, senHatioiial 
and no doubt inaccurate, it can be gathered that 
the engineer In question did succeed in throwing 
over the reverse lever, which if it be true is merely 
additional evidence that he was wofully iiiex- 
perienond. As to providing a more easily operat¬ 
ing reversing gear, this has been done for several 
years on the very heavy locomotives m the form 
of a pneumatic reverse, which can be operated 
with less effort than even the throttle, but it is 
provided for comfort in handling the loooinotive, 
and to advocate it for a safety device is absurd. 


the roll of lawmakers rather than acting in a judicial 
cajiaoity as intended. In reading into the Sherman 
Anti-Trust law the worii "reasonable,” as aptiHed to 
restraint of trade, illustratos this point. 

The writer's contention is the vending of a com- 
iiUHlltv does not stop with tlie sale from manufacturer 
to agent or dealer, but is still in the vending stage until 
I he ultimate r-onsunier takes pessession, and, therefoni, 
the manufacturer should have control of the commodity 
finee (o the ultimate eousiimer, regardless of the number 
of middlcaien it posses tliroiigb 

Anotli(<r» way of looking at the same jioint is that 
our (latent law to-day gives cxcluMiveness to the inventor 
in making, using and selling his invention. It does 
not eom(iel him to do any of thes<«, therefore, wliy 
should he not have the right to sell Ids (latented article 


fifirb Spikw for Raib 


The final eonolusion that “only a stop which untier any conditions he sees tit? One of these eondi- 

wonld reverse the power could bo of any service tions lieing to maintain the ro-saUi pritw. Tlie effeot 


To the fiditor Of the SciRNTinc Ausmcan: 

Iu your tome of June 7th I take interoRt in your 
article <m “The Soraw Spike Vemus the Cut Spike." 
I ean readily agree with your argument against the 
praewt type of out spike. In one of your IttuRtrationa 
I nottoe tto poaltion the split wood to foybad, to take; 
that to, a downward position from the drive of the 
spike into the tie. 

Now, If the out spikes had barbs, such as on a fish 
hook, would not the swsfiing of the wood by rain or 
the like tend to make the wood take a position between 
the bsrbs and greatly ioarsaso the reeistanoe of the 
said spike? 

Now, with the wsew spike as you Illuatrato, eould 
not a wrench ct some sort be put on the head of said 
spike, and the spike be removed by train wreekers or 
the like? Of eouree, witliout the threaded lining in 
the tie, this would be a much more difficult task. 

In my Opinion, I think there to need of oonsideration 
and debate along that line. Thomas H. Tboun. 

Plttebnigh, Pa 


when airbrakes prove inoperative at the crucial 
raumimt,” is based on a false premise, and its 
application would offer no solution to the problem 
and would, in fact, be not near as feasible a 
plan ofl the various types of automatic stop already 
profioacd, when airbrakes are operative. 

Buffalo, N. Y. W. L. Heinz. 

(Reference to this letter will bo found on our 
editorial page,—B oitou.I 

Prioeg snd the Ultinate Comiainer 

To tlie Editor of the SciENTiric AumurAN: 

1 have just flnisbed reading a copy of the Kuprnme 
Court's decision in the case of Bauer & Cie and the 
Bauer Oliemioal Company v. James O’Donnell. 

In the writer’s opinion we should not criticize the 
court In its decision. It to in no way res|)onsible for 
the law, and that to where the nmin difficulty lies. There 
to a chance for an honest difference of opinion regarding 
the scope of the -word “vunding" as inoneporated in 
our patent law. The broad mew of this term would 


of this ilecision will not only Iw fell by the manufacturer, 
who, by the way, through differential ilisi'ounts and 
othiv means at his eoinmand, can more or less control 
the re-sale (irme of his commodity, bul will drive out 
of business the retail dealer, who eunnot stand the 
pnee cutting which large department si ores and mail¬ 
order houses could practise in corlain lines of goods for 
the purpose of creating in tlio minds of the buying 
public tWt all of their prioes are proportionatoly low; 
in other words, using wctain well-known lines as leaders 
and making their (irolit on lines of goods whose estab¬ 
lished soiling price is not known. 

As to the ultimate consumer, he now has the as¬ 
surance, through the vast amount of publicity given 
to standard lines of commodities, that ho can (iiirohase 
these goods at the same price from a small dealer as 
from a mail-order house or large department store. 
Rather than make It prohibitive for the raaniifaoturer 
who sells liis goods through dealers euntrulhng the 
re-sale price, the small retailer and cotiHumer would 
be more greatly Iwnefttted by the law comv>ollmR manu¬ 
facturers and retailers to establish and maintain the 


Fixwd Prieea aiul tlw PuUic 


To the Editor of the BciRNTiric AueucaM: 

In the corset trade any manufacturer who con secure 
a huge volume of business can manufacture at much 
less oast than if he has but a smalt volume. We know 
of no wpy of getting large volume that oompares with 
the policy of acquiring a national reputation by ad- 
vertisiug and by quality for the trade-marked a^dle, 
and then ftxlttg the retail price at that article so that 
all retailers who sell it, whether they he largo or small, 
shall be protected in Audr profits. The tact that the 
Amorican corset manufacturer to ghdng the ultimate 
consumer better values than any otbor corset manu¬ 
facturers in the world, spe^ fOr the soundness of this 
Iiolioy—of establishing trade-mark and maiatainiiig 
of retail prise, 

Bo far as Sorsets are oonoerned, there is no question 
but what the oust of living has been reduced by the 
rtoid ^rstem eff pries nuuntomwoe ithat is^ epforissd by 
•U the leafiitig oorset manufacturers in ‘the. United 
Btates. If pri^ should not bo taainti^nad, the large 
manufaotoriss would become aigall, and the values that 
the wontaii who wear omUets would get for iffielr money 
would be oohridsMffily leH. 

. *• ' , W'AihiiU Bnotanna 'Cokcany, 

HridaiePOrhi'llloiin. Iinmtstw T. WAnaan, Bso’y. 


I hgwe hm readingInterest the 
dtaewsriritt fijn Hwr T«risip)i •»«? 

4e4t«ea lyot# wary fi^v, 'hpri-, 


lead one to belto'vo that vouding of a (latentod article 
should be construed to cover the sale of an article or 
commodity from the manufactnror to tho ultimate 
oonsumer, regardlcM of the number of so-called middle¬ 
men it posses through. 

The oourts hold, however, that tho vending of the 
article, insofar as the manufacturer was concerned, 
ceased when it passed into the hands of the dealer or 
retailer. The point of difforentw to that of vending for 
re-eale and vending for use. Our patent law should 
be changed so as to dearly cover this (mint aud to 
bring such a change about. Manufacturers of patent 
articles handling their commodity through dtstlors 
and rotniicTS should bring forcibly to the attention of 
our legislative bodies tho danger to manufactunng 
eoncenis if the law to allowed U> stand as at present 
interpreted. Htookholders and employees of such oon- 
oems should not ovwlook the fact that their inP<rests 
are at stake, and should join with the maiiufaeliirers 
to bring about ohmiges in our patent law to conform 
to the modern methods of merehandising. 

Unfortunately, our kgtolatures are made up largely 
of men of little business experience, and their judgment 
in such matters to based upon theory rather than (irac- 
tioe. These men are no doubt prompted by lofty nmti ves 
in their attempt to protoot the "oommoo people ” of 
our country against Uw uo-oaUed monopolies. They 
luifortUlUitely pidi oat a few glaring examples of abuses 
practired by oonoows. hqllt on patent rights, and use 
three as oritorknu in th^ effort to regulate business 
of this im<^- Th«k' xhaia mm, of course, is to protect 
the w«lk agidnst the sfiKHMC. they, however, in stnving 
to aoab%iiish thin find, apt weakening the strong rather 
than «j|v|Mi|rtheo&q[ tbs ireidi:; in othre words, they are 
uslDg ;d(k(raotfya instead of constructive methods in 
krir ritloriiiiM eolntion ot this problem. 

in #1 dNM fa to wit, the taking away from 


same re-salo (iricHS tliroughmit tlie United Stales, leav¬ 
ing to their discretion as to what this (iricc should be 
If they make this (iriist excessive, tlieir guod.s will not 
soil; if they make this jirioe too low, they cannot slay 
in business. This wouhl insure the ultimate oonsumer 
being able to buy a standard ariieh> at u standard price 
at any (loint in the United States, uiul make it impos¬ 
sible for large eor(>iiratton8 to drive the local com¬ 
petitors out of husiness Ihreugh their ability to cut 
pnctis in eurtain Usialities, while muiniaiiiing standard 
or excwsive prices iii localities where no competition 
to present. 

This very use of prieo cutting lias eimbhsl some of 
our largest corporations to attain their growth and 
ma.iiiUiii their monupulistio bold on their commodity, 
which would have been impossible had they been 
compelled to maintain a standard price throughout 
the country. Their ability to ehnngc their prices as 
ofU'ii as noeosgity requires should not be withdrawn, 
provided tho price-change effects all hs-allties at the 
same time. 

One point which is npjian'ntlv lost sight tif by our 
legislators in the pnwent wave of reform to protect 
the ultimate oonsumer is the fact that the eonsumer 
must, produce to bt* able to consume. Those that pro¬ 
duce more tluin they iHiusumo are making profit and 
progress; those tliat consumo more than they produce 
are on tho nsul to bankmtitoy If our law-making 
Ixidies would exhibit the same interest in (iroinoting 
the production end of our peoples’ welfare that they 
now show in the consumption cud, a great many of 
our business ills of to-day wouhl be reinediod and the 
big and little ounsumers would have the wlierewjthal 
to meet the rising cost of living conditions so promi¬ 
nent in our national life to-day. 

Tue Amehican Mui.tiohai’h (Company, 

Clevstaod, Ohio, U. C. OaeouN, Presideat. 



^tive ISbvel tjses df Compre^eki 


f ' 'Hit 


How Compressed Air is Used for Sheep Shearing, Cutting Sugar Cane, and SMtog A\^aiiiol^4Je^ j 


imrmlww, elHMtlc fluid. non-coinlm«tlbl«*, about el»fhteen hundred Wowa per minute are etruck. 


, II ml le the moNl widely dletrlbiitetl of all 
W<> Hlinply cumprewi it and hold It In a 
r coiilliieinent. We miiHt merely provide u 
« eiiouKh to overcome ite elaatlclty. W'llli 


Rliifiliv a B«ll wall 

It han tM«n abovo that on *■ Mboiiibttw. 


KIr. 1 KhowH aoch a tool. Air In admitted to the pas- It has tM«n ahowo UMt on h WWttOliTO, 
ae e by operating the lever 4 to open the throttle with A compWimea air Iwitt-rlhfer, ^ -na.'rtasi b> 

ilv4' .1. When the valve 0 and hammer 18 are la the eumptlon of fuel In one month baa ima enuuib 1» ehy 

Milton Bhown, the porta a are open, and permit thh, for the devlee. The explanatton tM# 1ft fhht^, 


ulr, when once a vent 
rupldl.v niid I he 
Htnilii Ik n o o II re- 
lleveil. 

Riveting with ('om* 
presseit Air. 


overcome Itw elaHticlty. W'llh immIUoh Bhown, the porta a are open, 
iccura, the presBure falla very air t4i paiM Into the cylinder 12 throui 


inliiule, and air at a 
preHMure of .MO or (10 
poniidH • Houietlmea 
100 iiooiiUk Ih gener¬ 
al I.v nt'ouiiuciuhMl. 

It l« ex|ieitNlvo to 
lay pl|K* and rivet up 
the JoliilH III the or- 
d I n a r y ni ii n n e r. 
Ilolea, for paaalug 
the hoi rivete Into 
the pliN', iiJUKt llrHt 
be provided: and the 
rlveta linve to ho 
puahed np from the 
limlde through the 
hoU*K, the workmen 
holding 1 h e rlveta 
HgHiiiHt the blowa 
from the o u t a 1 d e. 
lulling nil thla oper¬ 
ation, light rUeta arc 
iHfofHlug cold, and 
the dltlloiilty and au- 
iio.vaiiceK and hard 
work during the 
whole laak, make It 



With a pneumatic drill helea can be pierced eaaliy. Eighty to one 
hundred rlveta have been driven in an hour. 



naiM Into the cylinder 12 through the port h, to fireman haa ao much more time to Mtend fo the 

o/ Wijiteir, thahimd 

_ of hxdttog ,<«it « laie 

window ;ii^i{l 

ing for nSroWfittiw fb 
rtag m «t«Kh 
a di>.rio(i fa idMiwii ^ 
Fi*.* ' , - 

The hhl^rMwiiav ia 
atth'CJiifj#:;.jh'y '*/ 




Cutting the ataybolta of locomotive boilera with 
compreaaed air. 


A compreaaad air rammer for heavy 
work in foandrlea. 



A compreaaed air sheep shearing apparatus. 


A pneumatic bell-ringer for loemnotiTe. 


Iiuil cut off II two and a half Inch tiitie In thlrty-wlx dr 

nik'oiuIk iim iigiiiiiHt two and a half inlnutcK by hand: he 

1111(1 fort> Mix fiilicM Were cut off. turned over and beaded tli 

ulth (he Slum' tool in nii boor and Ibrm' ijuarterH a» po 
iigttliiMt five boiii> doing the same work liy baud. pii 

llorlxontiil iKiller Heaius uiaj be cnlked and trimmed ae 

In one third the time re(|iilr(>d by hand labor, eh 

With a pneumatic drill IuiIcn up to Heven eighths an 
Inch lu (lhnu(‘ter cun be made, and will drill such Tt 

holcH fhnuigh tt wob of a rail one half an Inch thick ha 

111 lens than one half a minute. Eighty lo one hundred mi 
riM'ts )«■!• hour have been driven In field work, ereeff- ha 

iiig large water, gas and oil tanks The length »r stroke b|iI 


ofrimfw^liAniilino* 
siafa of A' igfdtiqmvy 
pdvtieii fi, «AuB 
hrhMh t&d tqi^Uwler 
is imcliiri»eaf«ft Air 
la IntroduMl ui m 
entnra thp oiianllMW fi 
and puaeea thence 
through the pctjt 11 
Into the anunler 
groove 14, thepee be¬ 
tween the aprtag- . 
preaaed plug 28 and 
the top of the ptafon. 
The o'Under la then 
moved verttcelly. 
which causes the 
dMc 18 to operate 
the crank; arfla S to 
awing the bell. Aa 
«>on aa the groove 14 
pnases the port 11 
the air la ekhauated 
and the aprihg 21 
netnros the cyUuder 
to its initial peNMou. 
Bhanrtng tUmap 

With Oempreaaad 
Air. 

Many attempta hare 
bmm made to perfect 


.t',,., ,1. o.'j-,.’' lighten the work for 

I .. . «VJai prevent 

the wool from lielng 
Injured by second 
cuts and guarantee 
the fleece to be even 
In length, 

A very saUafac* 
tory device, oiierated 
by compreswed air. 
Is shown tu Fig. 4. 

Air entera at c, 
passoB through either 
port i or V, Gou- 
troHed by the air 
operated valve E, to 
the respective ends 
of the cylinder, 
which causes the pis¬ 
ton P to be recipro¬ 
cated, t b « air being 
exhauatod through 
the porta e and p to 
the atmoapbeiU' The 
V rwdVPocdtiou of the 
, piston P causes the 
lever 4, forked i^t 
one ead, to engggw 
, with the rolWr h, 

■ McmnutiTo. motwtod on a vto on 

the ifiaton, tp oadL- 
its fulcrum / and thua operate the JMadaa JB 


Ive the hammer until It strikes the tool lA Just late on its fulcrum / and thua openite the Madea a 
fore the Immmer reaches its extreme forward JiobI- of the shears. 

>n. the groove j/ (>i>ens communication between the A device of thla character redneea the time of Shear- 
Tts p aud 0, whcreuiHiii the nlr passes through u, lug from an average of aeveoty sheep hy hand to > 
Msage o and port p, through g and r to s' aud » nod one hundred per day of ten hours ? or to oghar WoWk, 


a the valve 9. driving It to the extreme left. Thla one 


ran aecompUidi lu oue day «a week 


Htrikluxi nlstou Is Usually four Inches and ways acting o 


labor, cliises the jiorts p and A «ml opens the exhaust port «/ as It foc»ierly took three men to tcm Ottt Tuto^ 

seven eighths mnl the fluid exhausts to the atmosphere through m*. are nevur umUIated sad the wool brtoga a baitar^ 

111 drill such The air now flows through t', h and i and moves the on the market on account of the leUntfc hi'ita 4^^' 

an Inch thick hammer back until w Is open. This relleVea the pres- A^ Air dritmi Btticliaria OoMiar ^ 

I one hundred Mire on the valve 9, as e ls open; and the air la ex- A couPMaasd air < butolissrAaZtL-s sImmi. 

1 work, ereeff- ha listed through t, s', r. u, v, w, » and m* to the atmo- to Fig, 8* ^ kBWPfi 

ngth of stroke sphere. This,drives the valve back, due to the prassure al^. , ThJi dtriW la uatld fat Mrihg afitolii tiMfiMii 

tlie valve, and the opgratloa la repeated.' ''dtridtog 













«ir lualrt for llfttaff Imivjr 


Imr •usr cMe wi 


A butcher’s elesver thst is sctusted by compressed air. 


to the «4wmtloo ot ttm dlecw, tb* worKtnan iemsim 
one luuidle Mth «ne band and anotber with the other 
on tbe Jjartton of « pipe. The How tff air from 

a flwribte iMpply pipe U wntthlto? by a wive lever. 
TlWi iwetratlm of the baauner may ta ftfoUtted as 
denlraa ^ mitter blade la drivsA torougb any bones 
or ttome wflb which It may be plaeed in ootttact. Tbe 
worfetnan ha* only to pnlde tbe blade In order to make 
the deslreA cat rapidly and eSectlTely. 

A Pnaamatfac 8a«sr Cane Cntter. 

to euttlha au«ar cane prior to crushlna, It la easenttal 
tbat (be eano be cat level with or allghtly below tbe 
level of the groond la order to prevent waste and to 
ensiiia a good crop tbe following year. It baa been 
tbe praetloe to cot the cane with a caim knlto, wielded 
by band. As the stalks ato usually from three qoar- 
toto of an to two ttiobes thick, toe labor la, to say 
toe iMSt) vary arduoos, since toe operator is constantly 
stooping and must cat the atalks more or leas at an 
angle, whoreby copelderable waste ocoure, as well as 
loss of time. 

A compressed air eager cane cutter Is abown in Fig. 7. 

Too devlw la strapped to tbe forearm of the work¬ 
man ns shown, the latter grasping toe handle 2». Air 
Is admitted at 4, below toe handle 29, to toe passages 
5. A, and 7 to toe port a where it eutere tbe chamber 9, 
formed by the grooved part 13 of the differ¬ 
ential piston la From this point the atr 
pesMee through the port 16, the passage Id 
and toe port 17 into tbe chamber lA Tbe I 
etmmber 3® being open to the exbanat 21 
tbrougb toe port 32, the alt acting on tbe 
sbottider 33. will force the piston to the right 
of the cylinder. As soon as toe bead 11 un- 
oorera the port H the air paaaes totough 
tot* port, through toe passage 86 and port 36 
Into toe chamber 30, oaualiig toe pleton to 
wove to the left, the exhapet taking place 
from tbe cbnWbcr la totougb tbe port 37, , 
passage 81, ebamber 38 and outlet 80. This 
causes a blow to be slTUCll <» the tool 89 
and the sftgar cane atalks to be Instantly 

lb this bray tba sugar eabe can be «pt 
pMCticalty as tost ns a man can walk, and 
there to no Wastn- IJto axbawat entlet JW la 
ao Ipeated llmt toe operator, to kept, oeol 
wtMi to 4 importanee. maOe tike ptontatloiu 
ibto to tiropikmi cllmataa. 

CM»|la«',^'iMta IWtb C!amiMeaaed^A|r. 

The ata^f; holt eutter, cmetotod by 'ddm-., 
preiw^, itot *•'«»» hi toe bandleat tools tn 
'h«lM dNi. *B llw tdwarliif off of stay 
bUto to Wtot* whftoi ddae by hami Such a de- 

* i 6^'dextoto oonneation at- 
''.M^IW'M^hynboifrtom ptotob fed 8 tomii 
ir, and toe'hook is or 

,to ^ valve 8 


Compreiaad Air Bammera 

OomPriMsed air rammers for heavy work la foundries 
are simple to ^matouctlon and accomplish nu enormous 
amoubt of work. Fig. S show* » tool ft»r mmmlng up 
green sand cores and molds of large surface area and 
depth. 

Tbe tool depicted is aosponded by the loop L; hut 
much smaller single cylinder rammers are often used, 
capable of bring carried around tor baud. 

In the present tostauce, the mold la plaeed beneath 
the tool, and atr la admitted from the hose V by the 
valve 0, which permits tbe atr to irnss alternately to 
the CyUndera A and A', As the plafon 0 rises, the air 
is exhausted at />; and when the end of the stroke Is 
reached, the trip T operates tbe valve a to cut off tbe 
air from A, and Intr^uces it tn A', causing the piston 
C to descend and thus atrlke a blow with the rummer 
K, tbe air being exhausted at />'. 

The workman stands In the mold and directs the 
blows by the handles B. Oil Is sprayed Into tbe cylin¬ 
ders by the oiler J and tbe coinpresHCil air 

By the use of these macblnem one man can reHdll> 
do the work of from eight to twelve men. The ram¬ 
mers use air at a pressure of about eighty iKmiids l)or 
square Inch dnd strike from two hundred and lift) to 
three bnndred blows per minute. 



ShifUnff the gean of an automobne with compreaaed air. 

Hie Air Hoiat. 

Tito appUoition of air hoists to emnos, planers and, 
lu fact, to all condRtons to which a hoist may he use¬ 
ful, tohow made to ap aimost endless variety of ways 
to meet the requlrewsi^ of machine shop and foundry 
pmetotol The holto Is hooked to a tackle for adjiwllug 
tbe hetokt and the Wprit Is quickly done. 

In lTg. d tlto tglve Itwer IT, which to usually pro¬ 
vided Vrito a itoalh, to uacd to operate the three-way 
valtto-ita to adtoff toe «»‘f«w» the pipe U to the eyl- 
tndtofm <m the Vi>a»; (dde ef ttie ptoton 37. dlito raises 
the kod 4k. ItoMI attached to tbe tiook^kB. Wbea 
, it to'towkf Idm.wel^t, the valve to i* turned 

to 'i||to\<lhekhe axhktwt and admit tit 


through the pipe 26, which Is coiiuei'twl to the valve 
casing, the top of the idstou The ports 8.6 are leak 
ports to prevent the fortnuliou of a vacuum, lu case It 
to desired to dro|> the piston by Its own weight. 

Few realize huw cheap It Is to ois^rate an air hoist, 
aside from Its convenience and spetsl in handling loads 
it has been estimated that compressed air at !)() pounds 
pressure costs about five cents i>er 1.000 cubic feet of 
free air or 143 cubic feel of capacity In the air lift; 
and with «lr pressure of 76 pounds |S‘r wiuurc Inch 
a cylinder 6 Inches In dbimeter, n weight of a half n 
ton can be lifted or lowerwl four or flve feet. 

Combined Pneumatic Gear Shifter and Engine Starter. 

With the Hutomobllo starting crank securely lucked 
away lu the tool box along with other liupleiueuls that 
aeldom are used, It was quite logical to cxi»ect that 
the gear shifting lever t(S) sism would be relegated to 
a plni*e of comparative obsonrlty , and It Is not the toast 
1)11 surprising, therefore, that so oral devices, designisl 
to lighten the lairden of the driver liy substituting 
mecbanlcal for manual control of tbe tranamlsslou 
gears, bate appeared of late. 

Ever slnw tbe beginning of the automobile, com¬ 
pressed air has proved a fertile Held for the Inventor— 
history has It that as long ago as l.'W) an Bnglishraan 
invented and patented a complete compressed air aulo- 
mohlle; but, except for the imeumntlo engine 

_ sturter compressed air devices never ha\e 

I amounted to much «i> to the preaeut time 
Now, however, there has been developwl a 
new pneumatic system which would «*eni to 
hold forth real promlsi*, for tli(> rensim tlnil 
111 it comiiltcatloii lias l«*cn nslncod to (be 
I minimum. Not only does the system furiiisli 

I eomjnvssetl air for inflating tires and for 

I starting tlie engine, but It also provides 

means for shifting the transmission gears 
and the effort nsiulre<l by Die driver Is no 
more than la required to adMince the spark 
or to open the throttle. With this system, 
the operation of shifting gears has tieen re¬ 
duced to a simple detiresslon of the etuteh 
I pedal. 

The prlnelpal unit In the system to the air 
I aimpressor, iif course—a liny Utile four-cyl¬ 

inder mnehtne with cylinders measuring two 
I by two that serves also on is-oislons as the 
i motor to start the gasoline engine The com- 

i| pressor Is geureU to the eninkshaft of the 

engine and to quite niiloniatle In action 
When the pressure In the reservoir drops lie- 
low 200 pounds, a pneuiniKlc valve luilo- 
mulleally eonins-ts the compressor and re- 
fllls the tank; when I lie pressure reaches 260 rionnds 
the conqiresaor to disconnected. The valves of the com¬ 
pressor are so arranged that when a lever on tli<" dasti 
to pullfsl, the unit liec-oraes an *lf tootor When run 
idng as a compressor, the gear ratio with tbe gasoline 
engine Is 3 to 1. bat wlten operating as a starter the 
ratio automatically to changed to 1 to 4. 

In elimtnntlQg the ordinary hand gear shifting lever, 
the ayefem merely aubstttutes for It a ptoton working 
In a cylinder, and a selector mcchantom ofierated 
tbrougb a small steering column indicator; the opera¬ 
tion of the device la beat made plain by reference to 
Fig- k. The ablftoV rods of tbe gearset are designated 
(Oanthided on p«g» at ) 








_ SClENTtFlCAMBaCXN '' 

Fuel Production in the United States : I! i 

Present Consumption and Future Supply § , ! vV 

By R. H. Byrd . ' 

habitually a half Ml- total production of tho world, dropltc tho fact that the produtted the vmter oihomt 


■ riaiiE I nifod Htatea haa bwfomc habitually a half bll total production of tho world, dropltc fho fact tnai mo 
■ lli»ri Ion l•onl country and at the name time « (iiiar- world'a producthm aurpaaaod all former roconla. 

ter lilllloti barrel oil country. In 1810 the production The Value of the total production of coal In 1811 waa 
of coal for the flrat time exceedotl the 3(18.0(10,01 Ki ton W20,810,113, of which $174,052,413 la to Iw credited to 

mark, and In 1811. accordlnfc to the olflclal roturna of the rennaylvanla anthracite pruducUoii. The uvoraico 

the t'nllcd Ktntw* Ueolottlcal Kurvey, It waa abort of price for bltuminoua coal waa one cent lower lu 1811 

flint flKiirc by only 1 per cent. The increaae In the than In 1910—fl.ll aipiinHl fl.l2—and that of tiulhra- 

production of coal durlni; the iwal decade haa boon cite waa three cente hlBher—11.68 asatnat 11.80—per 

moMi aiiectacnlar. 11 


waa tbotmbt that In 
1800 u hlgb-wutur mark 
liHd certainly been 
reached with H produc¬ 
tion of •-•fl8,<ih4.(K!7 abort 
tons, yet the prudnctlon 
of the )iaal two yenra 
huH l>een nearly double, 
or 231.812.:{r,i and 220,- 
.TOl.aNi toiia Rroaler, re- 
Mitecllvely. .1 u d K 1 » R 
from the laiat there Im 
no R(M)d rcHHon to aiip- 
poMe thill the IncreiiHC 
In production will not 
continue: mid It will 
certainly be a year of 
jKior induatrlnl proRresa 
where the output fa I la 
far below the half till- 
Hon ton mark Indeed 
H atud,» of the mine flg- 
urea for 1811 mIiown 
that hul for the deprea- 
alon 111 the Iron trade In 
that .Year. In which coal 
largely llRurea, the coal 
production would have 
eatahllahwl a new rec¬ 
ord, well In iiilvaiice of 
600,000.000 iiniM. The 
eatlmatcd iirmlii c 11 o u 
for 1812 ia uliout 340,- 
000,000 abort toiiH 
In 11111, I’enuaylvnniii 
aa iiaiinl led all States 
in coal pnaluctlon, with 
a total of 2SB,1S3.;170 
ahort tone. 144,721,303 
toua IwliiR bituminous 
and 00,404.007 tons tio- 
Ing anthracite. This la 
u vast jiroductloii for a 
eltiRle State It Is al¬ 
most as much as the 
combined priKluctJon of 
till the other twenty- 
seven eonl-)iri)dni-lnR 
Stales. I'eiiiiH.i Iviinhi 


land, aud the output of 
a iiiimtier of her Indi¬ 
vidual eoiinllos Is Rreiil- 
er than thiil of some 
c o 11 11 I 1' 1 e s which lire 
classed ns linportiiiit 
coni producers 

The .second Rreiilest 
producliiR Slate wns 
West Vli'Rliila, which 
mined .3 (i.h;) 1,580 tons, 
the third coni State wns 
Illinois with an output 
In IPIJ of 53.078,118 tom 









short ton. The 1 
WHS $134,044,752, 


world'* prodtiction aurpaaiied all former reconla. waa valued at only $53,970,315, 

luc of the total production of coal In 1011 waa Ucally roveraed. The average pnW ^ 

13, of which $174,052,415 la to lie credited te attic West. Virginia coal at the ♦ 

sylvanln anthracite production. The uvorago ton. while that of the «luoh ihflilrioit 'tgwtl wWit 

bllutninotiH wh« one coiit low^'r lu 1011 fl.ll h Rome Wfiftt Virffinlk ^ 

910—fl.ll affMitiHt fl.l2—and that of imthra- (Ihlcago. The reaaon for tliia I* ^ 

three cente higher—$1.68 agatnet $1.80—per not a manufacturing State, but tiMt JlBlKiH'dp «*. 

th« wont 

___ B!$t ^juahiilweiaiM 

——. - ■ ■ .sfev'”'..;-' •'%' diww4',^v|i. heeh da- . 

n^nitaiaed 

' PtSb ^ ‘ 

r«io«««i, Thew 
Induatrlea oil their part 
furntah loc«l markota 
the,coal and enable 
I,, pwduoert to get 

■'tf'c’. much hUdier prtcea than 

(how which the Wwt 
'■ Virginia opera tore got 

' , 

gradoe of coal which 
they muat ablp hun- 

' »“* '«ten *•*<«•* 

Hands of mile* fHHu the 
^'•K'y'u'rM ■ mines, (kymparleona be- 

Vi', tween West Virginia 
>■. ■ '.".V'A'tf vA‘ .‘V''* and Alabama are atlH 

,^',',1 ' 'W'V' more strlkltig. In Us 

''‘i*’" ''v' I"'' Important Iron Industry 

ijs Alabama has a local 

outlet for moat of Its 
coal. During the last 
?•: -1" elglit .years the average 

**“* ranged from 

--: • - ■ .. : ^ tou^ 

1 ■ j j > j t ,L It I. j . “®ro than 80 jicr cent 

coal mined and unmined In the United States. Iwtter than West Vlr- 

tlut IlBltad States (In the grouadi 3,Ivn4,3ft8,400,000 abort toua Rlnla prices. iQ Ita 

ited Utatea to date (rlosp o( leiti . . . 14,181,oao.ouo abort loua high-grade Cheaply 

. 4W,2ai.iB8 Hbort tone low-priced fuel. 

West Virginia offers ad- 

. ' , . . . . . . -- 1.-...—.1 i.i I . . — vautngoH to the develop- 

, , . ‘ . meut Of manufactures 

. ■ i-f' ' 'hot should place U 

' ■' 'to/' among the leading mau- 

1..' . «• ‘''.'.j.'' ' ' -.'.t', -ijyyufaciurlng States. As 

> V . i' . 1 n mailer of fact. It 

K 1 'H , ' a ,a t 'V'" K;,f twenty-ninth, 

/'ly'-''’''' ;■ '' V"*''-’ with our coal and oil 

^ '{,^1/''’^/'* protluctlon Increasing 

hounda, the question la 
often discussed: How 
about the ultimate sup- 
When will ex- 
hausUoii come? Un- 
douhtedly the oil supply 
will go rtret. The pe- 
froleum reserve cannot 
closely estimated, 

.....v ; . like coal deposUa; but 

T -1 all estlmatea place the 

^ '' supidy BM nmulng up 

exhauatloii of even this 

---- . tory facts regarding 

of increase in the consumption of esaU (United States). ' "® considered, 

which ntfty be naen- 
Honed at random, It can 

The toUl value of tlie oil output for ipil bo seen that a genuine "coal pinch" for the American 

44,752, an Incrwiw- of $6,148,414 over 1010. nation is a far distant oonUngehey. For Instance, bear- 


Amount of coal mined and unmined in the United States. 


.S,ivn4,388,400,000 Bbur 
14,181,OKO.OUo Bbor 
480,331.1118 Bbor 


i' • i',*f 
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A comparative showing of increase in the consumption of coaI (United States). 


1 IncroiiM' of $6,148,414 o 


Full) 11 -I siXH'tnculBr as coal Is the prodiiclloii of 
petroleum, which Ims now attained n highly Import mil 
position MS H fuel and a rommodlty, and In many Um-m ti¬ 
tles Is suci'essfully comiietluR with coni. The follow 
Ing table shows the enormously raidd growth of (he 
petroleum Industry alnce 1800 

Year Piirrols 

18(81. 6.3.620.528 

11H1.'I.108.161,337 

1807 . 166.00o,.'t.'« 

1010 209.3.37,248 

1811 . 220.448,381 

This output fur 1811* was 631/3 per cent of the 


The analysis of the prlcea of Iwth coal and oil In Ing in mind that the total amount of coal mined and 

tlie various fields affords some Interesting study. In wasted In mining up to the present time le approxl- 

West I'lrglnln, for Instance, which for the last three mately sixteen billion tons, consider tl^e news item 

years has stmid second In rank araong the coal proiSuc- recently given out by the Geological ^urycT — 

tng States, the situation is unique in the low prtoe the tonnage of the Bull Monn rsin iyet 

which Its excellent coal brings to the pntducer. Tho The tonnage of thla single, little known, Held la 

trouble Is that the State has no well develorasl local at five billion toiuj. Again, a newly d^ovowd ffold bl 

markets aud more (ban three quarters of her coal la New Mexico—the Black Mesa fleWI--(S tW«e«f.kAttvalF 

shlpiwd to distant ones, lu other States. West Virginia eatiinated. because of meagw agta , to tmiivh 

111 her romarkable coal d^oslte has a source of vast billion t«w. Again, whereds a few ywyy atauAffA BhP 

potential wealth in what It might create In the State cent Of tlio coal 1^ a Wilfl»ble bed Wi )Mk4a gettipg 

were It used to devriop home Indnatrlea lUlnola , out the «t»»r 46 pm 'teS^y tfee Sbvi««|^ 
affords q slrlKlug example of What West Vlrgluiu nfl«d>t and 60 per cent Is SgvW. An..rt>«e- 
accomplish. Illinois Is the third producing coal dtate .titO, Ufa hundred MBton tons of 
and lu former years has had second place. In 1811 du tf m ' jliiiy u.. page 







OMMe«» an Aid to Good HmUIi 

1 08T [Mtfple are tully awaro that ozy* 


M" 


’ lutaly eamuUat to th« exlatoaco of animal 
life, tmt jtew. baftover, are aware of one 
of the moat Important fanctlona per¬ 
formed by thlB element, and that to, Ito 
parifytng pmperttoa Decaying vegetable 
and animal matter throw off potoonooa 
and offenaive daeee which tend to make 
the air datigerona and unfit for breathing, 
purpoaea. ‘Iheee gaaea are not only offen- 
alve to the oenee of mnell, bnt are often 
dangeraua to the individual breathing 
them. Should theee gaeae aconmulate un¬ 
checked, the air which we breathe would 
Boon become Incapable of anpportlng life. 

Practically all organic matter, bowever, 
will combine with oxygen lo form Inoffen- 
■Ive and faanuleaa componnda, chiefly car¬ 
bon dioxide and water. In nature, thia 
oxidation to generally alow and to Inade- 
qtwte where the population to congeeted, 
aa In oltlea, and recourae muat be bad to 
the varloua chemical dtotofectanta now on 
the market, but theao are uiiually objee- 
ttouable. While they deatroy the dlaeaae 
germa, the dtolnfootanta themeelTea give 
the air a diaagreeable and offeneive odor. 
Hence, more and more attention to being 
paid to an allntroplc form of oxygen 
known ae omme—a form not only capable 
of ateriUsing air and Hqulda, but of de- 
odoiiRlng them ae well wlthtmt leaving 
a realduc. While thto gaa waa dliicovered 
many yenra ago, it did not come Into prac¬ 
tical uae until in recent yeara. It to 
mmally generated by paaalng a alkmt dla- 
Charge of electricity of high potential 
through a current of olr. There are, of 
courae, many otber metboda but they are 
confined to laboratory uae. In nature. It 
to generated In the air during thunder 
Btorma and aim by the ultra-vlalet raya of 
annllght. Ito preeence can bo detected by 
tbe petmUar pnngent odor In the air eape- 
eially after thunder atonua. Part of thto, 
how^r, la probably due to hydrogen per¬ 
oxide wWoh baa properttoa ckwely aoalog- 
oue to timee Of oaone and which to gener- 
atOd In much the same Way. 

Ordinary oxygen to made up of 
moleeutoa whtoh conatot of three atoma. 
All otmditiona being the aame. a qnaattty 
of ogygen cnoverM into oaone would 
have only tjgo tiitrda the wdume of the,, 
okygmi. Oaone to comparatively nnatabto ‘ 
end readtly beeaiu down into ordinary, 
oxygen. To tbto peouUartW ito great dto- 
lafMfing to&eiW to due. It to well inown 
titot;iehpile^to;4|,1be ai^e to- 

“ “^ » topletoid* ih whtoto tW 

'''Utdted, ;^ye' a watty 
f.poui^'tli^i'edMm tiug 




r In pnaltlon ia a troat compaay’a 
vauH. 

Cionatoiw an iimdu In a aumtor of dUCt'rpnt hIxi>i,, 
for tb« faouMhold, for gansral, purpowoi*, tor tlx- factory, 
and no forth. A apedal amall typo la also made for uso 
in out-of-tho-way plaros, such as haiuMnoats. Xltchona, 
Wboro appnaranro Is a sooondary ronsidoratlon In 
houWR provided with a furnace circulntlbg hot air. an 
osonator may bo plaeod |u the cold air duct, so as to 
circulate oaone throaghOnt the house-. An iaduftrlal 
type of oaonator Is also made, which supplies omne In 
high concentraltoos, not for vontUatlaK purposes, tint for 
use tn various chemical gud other prores«-a deiwndtuK on 
the use of oapaa. .-dwine In liquid form Is soinewhnt 
dangerous to handle if theru are any organic sulietsoces 
near with which tho vopota way come in contact 


In thia Twombly oaontoer 
for aterlliaing liquida a 
ateriliaing tower ia pro¬ 
vided with perforated dia- 
phragma. 

Adjacent to the inli-t of the 
tower IM a spn-odor which dif 
fust's equally throughout tln- 
hottom of thn tower the en- 
Acrtiig liquid and the usunlsed 
air. A velocity pipe extends 
from ala»ve tlx- tower. Thwro 
Is a Iso an osone supply plpo 
and Injectors iM-tweeii tho 
oaone supply pipe and the 
velocity plpc 


; - A' . ^W??r?Tr,v, 



_ __ _ __ __ _ and UDuied. It to charged with oaone by an 

f*Aaoaftar/’ A pipe U doaaeeted to the caatog of tbe fan ao that a siiinil quantity of air 
; lltoy toi 'Mowa, hy thg’ <|liwrttt<m at tha jtoll, into the oionutor. 1'b,- air i»ndtig through 
tito itoaa-knd toe oa^tor hwowa toatitto ^tk tmooe and to delivered through a series 
0l dtototonUag aoMpM toat pnOeot toe oModtodea ato wltUa the path of the cleansed 
.haaddiia^ air aa it a p i A toi fmia 1|^a aUmtoAtor. 


with must Kiilistnnr(>tt of unlnml or vegt*- 
tabK- origin uixl ovltllvtm Hourly nil Iho 
motulK, hoNlilt-H iiniiliiciiig u vnrioty of 
other ('liuiigea, which tin- mil iirodiictKl by 
oxygen ul ordlimry tciuiK-nitiiroH 

Of tiu- iniiny iisoh moilo of oxonc, It to 
prububh- thut ventlintlou offors the moat 
promlsliiB held. Jn factories, hoapltala. 
aiwenilily hulla, etc., where crowtled con- 
dilloiiM extot, it to iioMsIhle lo keep the air 
jierfi-ctly deodortot-d and dtoinfected by 
UHing oxone. The foul iilr often found In 
such places undoubtedly lowere the vital¬ 
ity mid the etBrieucy of tlioHp who must 
live in such an iitmoh|ih(-re, while the 
danger from Infei-tlou to great By reuHoii 
of the greiil avidity hIiowii liy oxoiie for 
nil orgunie nmtter, nil offensive guses ar<i 
promptly redueetl tn liaiffcnslve and harm 
less forms Kurtheniiore, it tins been detl- 
iiltely proven that If Ibe nlr contains ai 
least six hundredths of one fu-r cent of 
osone. It to thoroughly sterlllaed. 

It to well known timl persons lirealliliig 
till- foul ulr In crowded rooms and hulld- 
Ings are very prone to coiitruel lung and 
throat troubles This eoald Is? easily 
avoided by a Judicious use of oxone How¬ 
ever, there Is danger In using too great a 
jH-rcontuge of oxone, for it will cause In¬ 
flammation of I he raucous inenihraue of 
the respiratory organs Since the dlsln- 
ft-otaiil. leaves no reslilue, It Is eBia>cliilly 
valuable In disinfecting and ventlluling 
oiiei-aling rooms, and in ventilating wine 
cellars and lirewerk-s Ik-lng very aa- 
slable, the gas must he generated a( the 
point of u.so. hut wheii-ver an electrle fan 
to liistallwl, nil oxone geiieralor may he 
added wlthoul greatly Inereaslng the cost. 

The purlflcailon of the water supply for 
cities by the oxone proct-ss has met with 
much Hi«H-ess, esiM-<-lnlly In I'hirope. In 
this methisl It Is essential that the water 
be fairly free of solid mattei, the Isjst re¬ 
sults heliig ohtatiied when the fluid Is llrst 
filtered The water and ozone are gt-iier- 
ally thoroughly mixed bv means of an In¬ 
jecting iiozxle or the gas to lnj,-cli-d at the 
iRittom of a tank while the water enters 
at the teji In this way. the usceiidlng 
oxone het-oiues thoroughly mixed with tbe 
descending llQiitd. Many tests have his?n 
made of water so treated, and In no case 
have any dangerous liacterla Is-en left 
alive, while dlseolored and had tasting 
water to rendered clear, s|NirKllng and nie 
IK-tlxlng A purl flea tIon process which 
converts an unwholesome stream Into a 
liquid ns Inoffensive as the purest spring 
water Is one that must apiieal to all. 

In the prepurallon of oxone, a high volt¬ 
age In the oxonlzer glvi-s (h<‘ best results. 
If tho gas to made by treallng air, the air 
should lie dry. for otherwise eonsiderable 
hydrogen jieroxlde will he prodia-eil, and, 
while this substance Is an exi'clleiit dtolii- 
toctaiit, tn treating water If is likely f«> 
remain as an objectionable residue. The 
temperature must also la- kept dow'iij for 
at 270 deg, Cent. It decomposes wholly. 
At ordinary temperatures, It Is practically 
Impoaalble to turn all oxygen into oaona 








































Tlife Gs^alogy of the Motorcycle 

FVoi^ the Steam Velodp^r 18^, to the Slanted Machine of 1913 
,' i By J4 J. O’Conaor 


r!'?: t|gltd«n,. Mtf a few otber esthUBlaiiU of tboM 

• iiajl woww b« fliiaia of Ult» tt*wr other iow»toi», the OopelandB and their 

Hw) l^ta iiatltaaom forever afe emuv notoMrctee were far ahead of the Ume, and their 

' rihd Vm (fe to daviM new aad laaa latxwhnia methods vferth unainaeclated. 

, ordotlitfl Hdnpt. BavdlJ' had fee tdeirole hean Ooacalved, The only other steam motorcycle of which there Is 
\ t<#il ttffioit ^owntlal to tta itropatoian pro- autbenUc record waa one made by 8. H. Boper of Box- 

wori^ a^ man began btnv. Mass., In IMd. It consisted merely of a stand- 

'v |o lomt a Ot amidhantoal tegs that never would iund bicycle of the ttme. to which Boper attached a 

of hlHahnd roads, and that wpaHi be 
^ thkn the eommon varietl^ Of Oesh and boiM. 

.<' %nee tltO tove^ts' dreams of the motoncyde. M 
.tStei' ItlfireHata, oc vmec^Mtiata, as the^ the«t 
, ^e seceealty for semethlng that' 

w«h?<l( help them up hUl and against the wind, and in 
. fwiLt, 'W. W. 4.iwtl» of Wlnthrop, Mass., who waa 
eUiO etf the most ahdent seefcem for meohanleal propul* 
aloh, f?<mttt««d aad attaolutd a coal bnmlng ataam «n- 
' gtoe (0 Ida Tel 9 diiede, The piston rods were dlMctly 
enaka «n the rear wheel, and ttie holler 
r amUMhliM and directly bock of the saddle. 
fCle, whioli aaturfilly had a very limited atsam> 

^wt, la, in tlie absence of other convlnQliw proof, 

' r aoom>ted ae the orialnal embodiment of the 
tle-^ feterttuner and “daddy" oftttoe now 
^his|e ahtt tncnaatiig family. 

If anyone ebroad made aa etieit to produce a steam 
bUTCfe the h|i.ct yet remains undiscovered. The near- 
eat awptnaeh to anything nf Oie sort waa a tbrea- 
udMaiOd machine dsesMbed In feese dayt as a “veloeiped 
tHeycle," This eqrlOos rebtele win illustrated and 
dascrtbed In an Bogllsh newignper in 1876- The “Blgb- 
flytK,"* ns It was named, was equipped with two jnnall 
ei^nea, “Otted by means of a suitable arrangement" 
to the interior of the front fork. Over the rear whssie 
Sks mpfiortod a “little copper bolter and petrolenm 
fnmaoe.” It la inferred that the atoam wae carried 
from the boiler to the little engtaes through the frame 
of the machine and regulated by a tum-cock lAaeed 
ccnveafently to the operator. The' driving rods com- 
mnnicated sttth the cranks on the math axle. Aa the 
IHfWtnitlon khows, the "HlghByer” had «m® 's’*® drlv- 
lug whom fn front, and two small balance wheels In 
the rear. The origtn and detailed history of the ma- 
chium however, are burled In oblivion. 

In cCntradhttlnctldn to this rather fanciful conom>- 
tion, Austin's steam velocipede of 1R68 Is yet carefully 
preserved, and has been publicly exhlMtod In the last 
deokde. While the Austin creation was crude and 
uayalnly, and aOtcted with painfully narrow llmlta- 
Mons, despite Its apparent Instabtllty, Its builder sol¬ 
emnly afflmed that be had ridden It the tramendoim 
tOstance of over 2,000 miles. Whether the extreme 
proximity of the holler and amofceetack to the rider's 
anatomy eerlously diluted his enjoyment of his weird 
hobby, the historian myetb not 
Tor a time, and in feet mtU the comparatively re- 
eent discovery of the Austin machine, what was consM- 
ared to be the orlglaal Amertfen motorcycle was the 
Bteam machine devised In 1884 by U D. and W. B. 

OopeWnd, two Callferuta mtperlineaters. The engine 
and boiler formed a compact and ingenious InvenUon, 
apd tnclnidve of the driving jmlley, weighed but 10 
cwneeS. This undoubtedly was the first appMcatlou of 
the belt drive to a motorcycle. 

In a daseriptlon of this machine la a cycUng journal 
ef that period a writer said, "The speed of the pulley 
Is imm revottitlons a mlapte. Ehtough water can be 
takSh Ipto lUm boiler to laat An hour, and the power 
of the laaglne is sUOletBat to drive the 61>lach tWole 
dbedt IS'wiles few^ur on the floor, or about one mile 
la eight mtodtes on me roa^; henea ft urlil bh seea that 
It wmdtl he ttulto an aaststmice to the feet- In pvapethag 
tim twuid|plb|(n By unaereiring a ooutde of bous the sh- 
ghm.-m^ tm removed, vtbeu there rematna f bteycle 
imluf/iifel'iidmpfe”'' ^ 
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steam engine of bis own invention. It weighed IflO 
pounds, but despite Its weight and awkwarduess, the 
builder was able to secure considerable use out of it. 
and aa a matter of course, to be the envy of his fel¬ 
low cyclists when bead winds and hills were sneoun- 
t4^. 

In the meanthne^ the gasoline motor was making con¬ 
siderable strides toward its present bigb state of de- 
velopmeut, and In the year previous to the appearance 
of Bmmr's machine, 1888, the first publlq exhibition 
of motorcycteB in America was held In MaAsoh Square 
Qarden, New Tork city. Hlaslly the most sensational 
machine at the show was that of the Motor Cycle Com¬ 
pany of Cleveland, Ohio, the leading spirit of which 
was B. 3. Pennington. Pennington was a dreamer, who 
saw millions In motorcycles, and had little difficulty in 
persuading many others to accept his belief to the 
extent of investing in hla schemes. 

Bta maohlae had been put on the road in 1884, and 
much notfise was given It li^ the press, on account of 
Its alleged wonderful capablUties. There was no ban 
on the Introduction of gasoline In the Garden In those 
dayA and the Pewlngton machines actually were 
demmutrated In the basement of the famous amphi¬ 
theater. Two types were exhibited, a motorcycle and 
a motor tandem. Many people took advantage of the 
opportunity to ride In the front seat of the tandem, Snd 
with Its four-inch pneumatic tired wheels, It certainly 
wos a wonder. 

'While the Pennington machines were equipped with 
a gas Btotor. it was not of the type used to-day, and 
as a nutter of feet, Mttle ever was known of Its mechan¬ 
ism, or of the ignition or carbureting apparatus The 
motor was attached to an elongation of the right rear 
stay, and operated on the locomotive principle with 
an exposed piston rod. It was claimed that kecneene 
WHS used, and that one gallon was suffldeut to propel 
the machine 200 miles. One of Pennington’s marked 
abilities was bis reckless handling of facts, and he 
claimed everj’thlng under the sun for bis machines. 
Many padplb swallowed his claims without a whimper. 

PeelmlngtoD claimed to control a patent that covered 
“any fluid engine or wheeled vehicle baring pneumatic 
tires." The assertion was made that the engine on this 
manhlne could run <m any oil, bnt |hat kerosene was 
used because of its greater explosive properties. The 
fellitey of this claim Is obvions. and the prevarlcatton 
latex was exposed, with the discovery that gasoline and 
not kerosene was employed. *Tbe frame tube waa used 
to tonvay the fluid from the reservoir to the motor, 
whfeh was controlled by pressure of a push button 
looktod lit the handlebar. 

Bettolngton’k project, staggering In Immensity, was 
put ferward at a time when bicycles were on the top 
wave of pepnlartty, and automobiles were just begln- 
nlug to excite mild eurtosity. However, tbere was no 
real Interest In motorcycles or automobiles at that time, 
and Pennington’s schemes were considered visionary. 
The motors were prone to overheat on the slightest 
prdVceatlon, and th^ proved fellucea but served to 
luteMst persoua who later were directly responsible 
fob the Nal feundatlon of the American motorcycle lu- 
dtwtey. , 

Boon after>tne show, Pennington suddenly found nr- 
gent bualaeiH fequlriug his presence abroad, and h« 
left behind many creditors, Ha later retorned, when 
he Supposed that bis bubblo had been forgotten, to en- 
gagb In sriiemea anew, vnaie American Inventors were 
stealing with the motorcyde, It also was receiving 
pafeteteat atteatlon In Mveral Buropenn quarters. 8ev- 
ewaiicnide affetis were evolved to 1884 and 1888, but 
the We totnad' to tricycles that tompor- 

artti^ ttta two-wtiw^ teu tost sight Of. 

p^fbadueot aliaii^^ jl^ fontgn motorcycles brooidit 
oug 'tn, the mem the Volta, a Preach 

: tiw'vl>teitel^ aw^r atoam type from the 
dbsigner differed radically 


was staged In front of the hnndlobars nnd transmitted 
power to the front wh<vl by Iwit 

To all practical Intents atul imriHwes the Iwgtnnlng 
of the American motnreycle Indusiry divies from the 
year 1900, when the ilrst AmeHcun ninckine that de¬ 
serves to he called a inotorcjcle wiw urodiieed. 

The ground once broken, oibers foll.iwed the lead of 
the pioneer manufacturer, and lu a Hlinri time a flock 
of designers scattenal about the country tiimovincwl 
tbelr models Notable among tbese uas Kmll Hafr«l- 
finger of Hoboken, N J, who brought out a ))artJcu- 
larly attractive design that remaluetl standanl for sev¬ 
eral years after, although his machine mucr was a 
factor In the Industry. 

While there are approximately llfty different brands 
of motorcycles built in Amerlcn today, hnlf of this 
number are produced in Irndgnlbciint quaiiHties. and 
the representative makers number about (ifteen. 
Mechanically the motorc.vcle of IPl.i is u very nindern 
vehicle, taking the motor car as u stanihird. The rep¬ 
resentative 1913 motorcycle has twin cylinders, this 
being the predominant type in the Industry, Seven 
horse-power U standard In power rating, and two 
speeds are conceded far auiierior to the single speed 
type. 

Mai^eto Ignition also is standard, and chain drive 
again has gained the asccudanej. after a leuitwrary 
eclipse in favor of the t>olt. To-da\ the chalti predom¬ 
inates, and there is a tendency to inclose It from dirt. 
Two types of engine starters have apia>are<l. but the 
automatic ratchet tyias oia-riited lij fimt pressure lias 
proven most popular. The grealesi adruticc of the 
present season’s models is in liicreasod comfort. I’hls 
la obtained by the usi* of cradle spring frames nnd 
forks, using leaf springs as in automobiles, Inclined 
footboards, providing a nalurnl leg |s>sltlon as in a 
ear, and alsdlshlng the fullguc of ernmja-d limbs, 
longer whtwlbase and larger (Ires Ignition Is by 
waterproof magneto, and liibrlcaliou by meelmnlcal 
pump. Toll pl|H»s and large expansion eliaints>rs deatlcii 
the exhaust effectually, double brakes assure absolute 
control, nnd large tniiks afford a wide range of travel 
on one flllltig. Although the luotoreyele of lo-day Is 
considerably cht>a|)er thau It was a few years ugi>. It 
is the best "buy’’ the industry ever has offered, and 
the fact that all prominent makers are swamisHl with 
orders Indicates that the trade is enjoying the Is'st 
aeason lu its history, with still better prospwts in 
alght for next year. The nioloreyele Ims established 
itself In the eommen-lal world permancully, and there 
its greatest future lies. 
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The New First Assistant Commissioner of 
Patents 

OBKUT T. FBAZIKK of Nashville. Tennessee, 
has been nomlunletl to the ofllee of First .Vsslslant 
Commissioner of Intents He is lifly years old. a native 
of Tennessee, was appointed to Ihe I nlted .Slates No\al 
Academy nnd wos grurtuated from that Institution in 
188.1, but was muslerwl out after a two years cruls*' 
with a numimr of elassmales bwau-ie there were no 
places in the service for them at that lime 
He entered the Tatent Office as foiirlli assistant ex¬ 
aminer In September, IHST, and ser^ed in the* various 
grades until his resignation in Ai)r!l, 3893, at which 
time he was a first assistant and about to im ])romoted 
to principal examiner. Ijeavlng the Potent Offliv, he 
became a member of the firm of Howsoti & Huwson 
on July 1st, 1001. In April, KHSl, he las-ame a uiemlwr 
of the firm of 8mlth & Frazier, which was dissolved in 
July, 1910. In September, 1910. Mr Frazier re-entered 
the Patent Oflice as a fonrlh asslsiant examiner, since 
which time he hu.s pass,si through ibe Inieruievllaie 
grades and wns promoted November. 1912. to tbc posi¬ 
tion of first asslslant examiner I.Ike his chief. Mr. 
Ewing. Mr. Frazier brings to his new p,(sltion a long 
experience. Including practice wltliln as well as before 
the Patent Office and in tho coitrla 


More Permanent Creosotingr 

T he old problem of retaining Ihe oreosoto In treated 
timbers seems to be solved in tho new plan of 
stearic acid hest- 


t o^-ROWet aRtHteUtton; and thg applying the creosote with paraffin o 


«d to the melting point Of course Ihe wood must be 
hot alao. The mixture or solution of llipilds iienetrates 
to the heart of the timber, and on cooling the paraffin 
or ateartc add solidifies, holding the creosote perina- 
neutly to the poxes. 
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TruckinK Imide the FaetoiT 

T HK cnHt of tniiMtportluK matorliil and 
partly nHWhml iMirtn from ona point 
to another wliliin a factory la ajit to 
reach a inio'li hlRher tlipire than one 
would IranBliic, iMirtlciilarly where the 
tranaportntlon d«**« not take tilace orer 
any itreui dlKtaiu'e and It doee not tmy 
to employ any aiKH-lnl truckiiiR method. 
In auch casen the work hue to l»e done 
wilh hand inicKa, hut even with (he hand 
trucka Improvementa are poeelble which 
will reaiilt lu conalderahle waving. In the 
nccompanyliig lllnatratloii we ahow u 
thre»i-whe4<led tratiMvoyor, the forward 
wheel of u'hlcli la awlveled to allow the 
making of abort turnw, while the auper- 
atrneinre 1h «o arninB«*d that It may be 
elevated or depreased with relation to 
the main frame of the truck. To make 
powMlhle the traiiaportatlon of “tote" boxen 
or platforma. It la nierely ui>ceaMiry to 
provide them with ahoea or aklde of aufll- 
elniil height to itorinlt of introducing the 
tranaveyor under them Then the wim¬ 
ple aetion of pulling the handle or the 
tongue of the tranaveyor forward from 
the perramdlciilar to the borlxontal jaml- 
tlon wilt elevate the box with Ita load, 
when It may ta» wheeled to any other part 
of the factory. To lower the load It la 
•utly neceaaary to ateii on a i>edal while 
holding the handle In a horlaonlnl jatal- 
Mon, nud then let down the platform hy 
ralalng the handle until It la iierpendlcu- 
lar. after which the tranaveyor may be 
withdrawn, The elevating mecbanlam la 
dealgned to multiply the leverngo Hlxte«>ii 
to twenty tlmea, ao that very heavy loade 
may be elevated. After the loud la ele¬ 
vated the weight aervea to look the 
mecbanlam in ralaed poaltlon through 
the action of toggle or knuckle Jointa, 
leaving the handle free for drawing and 
ateerlug the truck. 

Towififf a Locomotive With an 
Automobile 

T HK avenige ttutoraohlllat, who d<iea 
not naill*(> fully the enormoua iK)wei' 
of hla car, would fwirhapa have a Irntter 



An anto traek and two traction oafiiMo awvlng n atcam ihovd. 



Section of bull pine allowing reoidta 
of repeoted flroo. 
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Mmrinf a Sefantytan 8lM 

P ICTUBED In the wtionipltlii^^ 
graving la an odd ptotmt^afoa' thdt' 
cently wended Its way acrW 
Montana. It waa found Beo«w^ to 
move a aevotity-ton steam tihovdl Itom 
Plentywood, Montana, on the <}roat NofOi- 
ern Railroad to the Sop I4ne work. Thp 
giant steam shovel was mounted on mov¬ 
ing trucks of the type need for house mov¬ 
ing, couslatlng of three units of four 
wheels esch. Tho power employed far 
moving the shovel comprlaed two traction 
engines and a large motor trpck. The 
procession moved 24.2 miles in tdght days, 
over country roads and flolda. The tem¬ 
perature at the time averaged ton de¬ 
grees below sero. Only four laborers were 
employed. The c«)8t per mile of moving 
the shovel amounted to $48. It Is claimed 
that for tonnage of shovel and distance 
moved, a record was established. 

PeculhuritieB In the Growth of 
Trees 

T he forester depends very largely on 
the annual rings of growth not only to 
determine the ago of trees, but also to 
calculate the growth and yield of Individ 
uhIh and forests. Sometimes they serve 
a different punmse. A few years ago, 
in a lawsuit Involving a forfeit of $29,000 
as surety against the cutting of timber on 
alleged TennesHPc State land, sections of 
tree trunks taken near the ground were 
admitted us evidence lu locating an old 
stream bed which marked the boundary 
of the r)Hglnnl grant, This was made pos¬ 
sible through the fact that the timber on 
the newer land was younger than that 
ou the origlnnl hanks of the stream and 
was also even-aged Instead of all ages, 
thus sbowtrig that the change In the bed 
of the stream had been made rather sud¬ 
denly and comparatively recently. 


notion of tills If he bad In-eu a witness of 
a rather utjusual tost in California. A 
40 horse-jMiwer touring machine weighing 
4,000 pounds, whs attachwl, by means of 
a strong cable, to a TlO-tou locomotive. 
The cable ran from the axle of tho car 
to the cowcatcher <if (he locomotive, The 
start wvs made from a dead standstill. 
For seme time the motor car groniieil, and 
vibrated to no avail The whe<'ls refused 
to find a purchase and sllpi>ed around and 
around Klnslly, half a dosen men were 
put Into the ear to do duty as liallost. 
This Hddtilonnl w<‘lght had the desired 
effect With slow reluctance the wheels 
of the monster In tow liegan to revolve, 
and the automobile had achieved (he 
seemingly Imisjssllile tusk of drawing so 
tremendous s weight 
No Injury to the car n>MuUed from this 
great and unusual strain, and fur some 
distance over the rails the mass of Iron 
otiedlently tuggiHl after Its puny pilot. 

The demniistratloii was made by an 
aiituinnbllc agent to show what a really 
imwerful machine the motor car of to¬ 
day Is. 

Automobile That Will Run 
Submersred 

W K have Ht'Mi automobiles running 
when jairtly siihmerm-d. but tt Is dt*- 
cldedly unusual to And one that will work 
when practically everything Is submerged 
except the dr1\er's seat. This Is now done 
In a new French aiitoniohlle that Is In¬ 
tended nml1ll.^ for use In the colonies, 
where the car Is likely to Iki rwiuJred to 
cross rivers It will lie ciulte valuable for 
making irlcw in thew* regions, wheiv the 
road Is barred to the ordinary automobile 
by streams which of course have no 
bridges The exhaust from the motor Is 
taken off b.v a pipe which projects well 
out of water to tJie rear of the driver's 
Heat Air for the carbureter Is fed 
through a pl|a- directly tjl frcuit of tlie 
driver. The only llitll to the tmiaenrtou 



Towing • 110-ton locomotive wkh n X-ton antomoUlo. 



An ontomoWk tint will trim mdN' wntar. 


Tho occurrence of a Mevero Are, an In¬ 
sect Infestation, an unwasonablo frost, or 
jieriods of abundant ralu or of drought 
may bo read from the effeclH produced 
uiHin tho structure of the wmal from year 
to year. If a Are la severe enough to 
destroy portions of the cambium or grow¬ 
ing layer of a tret* the wound will event¬ 
ually grow over from the edges. Even If 
entirely effaced from the outside It will 
appear upon cutting open the tree, and If 
the number of rings la counted from the 
very edge of the wouud to tin* Itark tho 
time of the Are can be determined with 
accuracy. The secHon shown In the Illus¬ 
tration Is of a western yellow pine repeat¬ 
edly Are-scarred, but able lu each case to 
survive the Injury. 

Tho tendency of a tree to cover up an 
object attached to U la commonly ob¬ 
served In the growing over of nalla and 
wires. lu the accompanying photograph 
is shown a pine cone naturally burleil In 
,the heart of the tree on which it grew. 
The cones of tmlgepole plhe are small 
and usually persist on the tree lor many 
years without opening. In this case a 
cone remained,^so long th*t It was caught 
by the growttig wood and oomplatoly en¬ 
veloped. 

Europewn Dm Jr ClOaa 

A CXIORDING to‘the American coneol 
at Swatow, abortty after Wvolii- 
tion of 19 J 1-12 there wa« a wyveiaiiit tmd- 
ency among the middle and MPileif claeeee 
of Chinese to adopt Envopean 4 («se. Al¬ 
though the hulk of the ikoplh eeitld nht 
afford to follow this hHdUoii, jdieito wiM 
for a time great demand tw a^ edvttf gf 
foreign wearing apparet 
over, a rea<lti«n has set In* aiid lt k nkW 
that of thoa* Who adi««ed'I|Wi^ 
last year peritaps At) , 

hack to Mrito hlethito^ 
eilning to '^piftoe aboot/v '.Ms' 

tatoiy M^to'hy 
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Vming, 4*-* the New 
f^nwUMieiier 

A FV2)lt ttn «ffletont ndmlnlitratloa of 
«Is >e|UM Sdiranl 0. Mooro roUtoa 
. tlM Patent Office and makee pUioe 
for lie. tThowu Bwtng, Jr. 

The pa^t ear as well as inventon In 
geaeral iiava reason to be pleased with 
Un Bwlnf's atOTointment; for like bis 
predeoeiMors, Moore, Allen, and Dnell, be 
aarved for a time on fcbo Patent (MUce 
staff, lie la tberetore thoronxhly familiar 
Witb the wdys of tue Office. On October 
22nd, IttOii, be entered the Patent Office 
as an BMlatant examiner after having 
tiaased the osoal Civil Service examine- 
tlott He resigned on October Oth, 1890, 
haTiOil! meanwhile tteeii promoted. 

After leaving the Patent Office Mr. 
Ewing engaged In the practice of law in 
Mew York as a member of the firm of 
Ewing & Ewing, As might lie expected, 
be has made a speclnlty of patent cases, 
thus supplementing bis fundamental l*nt- 
ent Ofi^ experience with actual active 
practice, both In soliciting and In con¬ 
tested work before the Patent Office and 
the courts. Mr. Ewing Is therefore an In? 
ounibent who knows from experience both 
sides of Patent Office procedure. 

Although a apeciutlat In patent law, Mr. 
Ewing Is also a business mun; for he Is 
presldmit of the Current Literature Pub- 
Usblug Comiinny. He hns always taken 
un active Interest In municipal affairs and 
economic conditions and was Oemocratlc 
candidate for mu.vor of roukors In 1897 
and 1809. 

It wilt Interest uuinufucturers and In- 
vmitors to know that Mr. Ewing testified 
before the Oougresslouul Committee on 
Patents last year and strongly disap¬ 
proved of the Oldfield Blit on that occa¬ 
sion. 


A Coatnriled-lcey Adding and 
Calculating Machine 

A MODEL of au adding and calculating 
machine .lust luit uixm the market 
contains several radical Improvements 
wlilch are said to lie revoliitloiuiry In their 
effect on correctuess of oijeriitlon. The 
object of those Improvements (a to elim¬ 
inate to the last possible degree the hu¬ 
man element of error and tlins guard 
against the mistakes of mls-oiieratlous 
due to the Uiexiwrience of beginners or 
the carelesHness of experienced operators. 
This controlled-key machine compels cor¬ 
rect operation. The automatic features 
Introduced to accomplish this astonish¬ 
ing result are: Interference guards at 
the aides of key-tops to prevent accidental 
depression of a key adjacent to the one 
being operated; automatic locking of altj 
other columns when any key Is not given 
Its full down stroke; an automatic block 
against starting any key down again until 
the up-stroke la conmletod. 

The slfnlflcance ^ the first of these 
automatic features la quite Apparent It 
la obvious (hat in a duplex machine, 
where two or more keys |h different col¬ 
umns be operaM. atnmltaiieouMy, j 
« key atkuaing usgt to the -one in¬ 
tend to be touched m«y tm accidentally 
MimMeed for enouiffi to caum the uuln- 
tsotbrngl Adding of » nuu^ lu*«nother 
' uDlumii. This cannot bappea in ' the new 
madUU^>«|foitse Urn key la made In two 
pgrto, so ifta to prevsat Ifo depressloit ex- 
MiE wkeii.strwffi scmsfeiy op tep. 
dfo* MMdttd aad dford aiffomiitte. «ddBd 
'' Mnfovuaffoi foake -tlie matWie foNMi^ly 
IwUoC mpUdsi' IHm fi^te' Oi'tbo.fommtor. 

, ,■ «M* JMWW tutoMfon; 

ausk'Of umifoik'ku 0/m: 


touch Is quickly acquired and soon be- 
Gomss a fixed habit with the experienced 
operator, who is gble to work at high 
speed with marvoUons accuracy even with¬ 
out the aid of the controlled-key. The 
beginner, however, tempted by the rapid 
action of the machine, may try to go too 
fast at the start and by a slurred or par¬ 
tial key stroke, make it add a wrong 
amount With tb« oontrolled-key feature 
such errors, whether due to carelessness 
or Inexperience, are Impossible. If a key 
Is not given Us full downward stroke, the 
keys In all the other columns are Immedi¬ 
acy locked and tlie numeral wheel in 
the column where the error Is made shows 


venienoe to those absent from their offioes 
or homes when others call them by phone. 
The experiments wore made in oonnootion 
with a number of subaoritMws of a Pans 
exchange whoso telephone instruments 
were fitted with a speoiat magneto, l)n 
taming a handle of lhi>4 magnoto a lamp 
wouhl be automatically lighted at the 
desk of a special employtx*, who on rceeiv- 
ing such signal outs off the oonnettUon with 
the Bubaariber’s number and receives the 
calls for such number and notes down such 
oonununications as itorsons calling up surdi 
subsoriber in his absence desire to give 
him. On the substiriiMjt's return to the 
office auothfx turn of the magneto handle 


Thoanta Bwhig, Jr., the mw CommiMioiter of Patents. 


R figure at the sight opening, standing 
out of alignment la a direction nearer to 
the operator. Ue can tell which key was 
mls-operated In that column by looking at 
the figure of the last Item added In that 
column. 

In case of mls-operatlon on addition. If 
many numbers have already beett added, | 
the mistake Is corrected by completing the I 
unfinished stroke of the partially de¬ 
pressed key. A release button which 
stande clooe to tha^g key Is then di^reased 
and the operator (irooeeda with the addi¬ 
tion. 

' If the operator attempts to start a key 
Aown again before letting It clear up on 
the return stroke, his effort to do ao Is 
instantly blocked by an automatic lock 
device Which absolttfoly preventa reversal: 
of the upward movagieht until It hae been 
I completed. . . { 

I These iinpruvenento comprise w^t iaj 
In effect an atttofoatle blooic ef'itfom 
lagalnat mlwoporaUi^, which fo^ Ifoly 
uotlllea tbs operator Us fkidh hkt fibm- 
pel* to correction. ' 


: Ikewfo itokndMat 'aia ^i > | i «^:' >tove - 

beett stflw wlUi tole«' 
lAqtttt ifffwwff fo *yttld/..ia0oo> 


notifies the special operator that the suV 
scriber can receive further calls and all 
communications received during his ab> 
sonoe oan be transmitted to him. It is 
claimed that tbo systom is toohnioally a 
aucoess and the question of extending it 
to all subscribers is being considered. 

What Seeois a Bad Practice 

T he writer a short while ago, waiting 
for the elevator in the Patent Office 
building at Washington, overheard a con¬ 
versation between two young practitioners, 
iq>parently, but unknown to him, which 
indleated what seems to he a very improper 
praotioe. One said to the other: "He has 
a number of applications in the Office and 
I don’t know what they cover, but I 
thtok; 1 will slip in an application and find 
out,'* Hia purpose waa evidently to file 
an apphoation for .patent tor the purpose 
of aaoertalning the subjeot-mattor of some 
apidhsatioa or appUoattons which had been 
flliU by an another appileant in good 
foith. In thinking how this oould be ^ne 
wl^ut aetual perjury It Oeoura to the 
laiad (bat one mi^t pmuhttse a devtoe 
on 'foe Qiaritot upon wfahih applioation 
for .patent had been filed and make some 
addithm to it and file an application for 
patOBt ootttajiiing only a clUttt for the 


addition. In some, if not many, of the 
divisions of tho PaUint Office claims would 
he suggested, for purposes of interference 
with a previous application for the original 
invention and the sei-ond applicant oould 
insert such claims if he desired an intor- 
faronee with a previous app'ioation for 
tho original invention and the second 
applinant oould insert such claims if he 
desired an interferenc'? even without the 
formality of a supplemental oath. Or if 
ho did not desin? an interference, as he 
would not in tlio ease above supposed, he 
would have obtaiixMl information from the 
Patent Onioe that an applioation for patent 
was pending and eon tamed elaims, the 
BUggastod ones, which were deemed by 
tho Patent Office to ho patentable. The 
roprehensiblo practice above outlined 
should 1)0 avoid<sl or blocked either by a 
stricter observance of rules in force, or 
hy tho institution of other rules which 
would effectually prevent tho praotioa. 

Home-made Lawn Ridlen 

A/fl’fll ingenuity and considerable in- 
^ • vent ion is displayed in the production 
of lawn rollers for domestin use. These 
ore sometimes made of cement and fre¬ 
quently with the aid of terra cotto or metal 
pi|Hi of uitablo length open at both ends 
and in which the cement is poured, form¬ 
ing a solid roller. Recently the writer 
saw a home-made roller m which the trun¬ 
nions for tbo handle projected be.vond the 
oement and these trunnions were at the 
ends of a rod which extended Ihniugb the 
eement and bad its central portion flattened 
and perforated by Isilt holes through whioh 
twits passed to secure a number of short 
lengths of soantlLug which were iiseil as 
filling blocks to reduce the amount of 
(H>ment and thus lessen the weight of the 
roller. When terra cotta pipe is used, it 
can, when cracked, be entirely removed 
fmin the roller leaving tho cement roller 
intact. An ordinal y lawn mower handle 
with arms of wrought iron whioh nan bo 
mailo hy any blacksmith, supplies a suit¬ 
able handle for the roller and tho entiro 
cost is said to lie very much less than the 
ordinary eonunerciid roller. 

Some Early Patmit Office History 

j^OOTOR THORNTON, tho first Sup- 
-L-'enntendent of tho Patent Office and 
who was appointed in 1803 by .lofferson 
to issue patents, ooiilinued in such office 
until 1827, a period of 24 years, his ad¬ 
ministration of tho Patent Office being, it 
is believed, much longer than that of any 
of bis successors. William Elliott, one of 
his associates who left the Patent Office 
in May, 1829, in writing a letter dated 
January 16th, 18CH), to John D. Craig, 
tho then Buperintendent of the Patent 
Office, said of Dr. Thornton, "he con¬ 
ceived himself to be invested with and 
exercised freely much discretionary power 
in the issuing of patents; for ho held it 
as a maxim, and 1 believe a very good one, 
that the patent law was made solely for 
the ‘encouragement of authors and m- 
ventors’ and not to collect revenue." It 
is refreshing to find that such a spirit was 
entertained so early in the history of the 
United States Patent Office. 


Another Mogailne Tobacco Pipe.—A 

jiatent, No. 1,058,282, for a tobaoeo pipe, 
the invention of Selim W. Gunn of Feeding 
Hills, Mass., shows in a tobaoeo pipe a stem 
whioh has the usual smoke passage which 
oommunioatos with the bowl midway be¬ 
tween the top and bottom and a mogasine 
is arranged under the stem and oommuni¬ 
oatos with the bottom of the bowl through 
an opening oontroUed by a shield, a plunger 
operating in the magazine to force tbo 
tobaooo therefrom into the bottom of the 
bowl. 
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BECBNTLY PATENTED INVENT10N8 

Thti»« eolinimii open to til patenttM. The 
notice* are interUtd by ipeelal kmncemeat 
with tbe Invontfir*. Term* on application to the 
Advertlilna Department of tbe Bciarairie 
AMKBICaN 


PertalDlnc to Apparel. , 

I'ol.DAK HI7TTON.—W. CocEcnorr, 188 Bo. i 
4tli lirooklyn, N. T. Tbia Inrentton hai 
pnrtlriiiiir reference to a faatenrr ter men'* 
clrcee MillnrM Tbe ipectal oblect l» to provide 
ft button wlicreby It le poailblc to obtain a 
I lose ntllnn collar, oepedally of the type bav¬ 
in* IIn oitonalnn lock, without aolUng or brnak- 
In* (he I’olliir 

('(II.DAIi Fon HITinTH.—n BriNdHinE, OSS 
Mhcrtt Avr, llrotiklyn, N Y. Thla Invention 
ri-mtce to wrneiing apparel and provide* a loft 
collar for ahirta, arranged to permit wearing 
the I'ollHr In turned-down ftihlon or In high 
doubled up Ntyle to ault the convenience and 
roniforl of the wearer 

Portalnlmc ta AwtatloB. 

AlCROPLANH,—O.. JowwaTOE, Blchmond, 
Va Tbe safety means of tbla device consist 
of a scrips of pivoted wings which may be so 
luanlpulatiid as to provide rcsUtlng anrtace in 
cam' of sudden descent forward or backward. 
The wings also serve for reitoring the device 
to normal position whore It la tipped and may, 
therefore, be used In Ueu of the ordinary ailer¬ 
ons or wing warping devices. 

Blootrleal Bowlees. 

UBAN8 FOR CIJCANINQ BRIPfl’ HTTLIA. 

—0. J Kinukhhsnn, Park Terrace, 'Wayvllle, 

K Australia, Australia. In carrying out this 
invention Mr. Klndermann provldea a rotary 
brusk or scraper wblcb le elrctrlcally driven 
by an Incased motor upon which the eyee or 
rings are mounted ao that the appliance 1* 
adjnstahly snspandsd and operated from the 
dec-k of the vessel. 

TKLBPUONB ATTACHHRNT.—A. BcKlcOa- 
agtt, Dodge, Neb. This Invention pertalni to 
Improvements In telephone attachments, and 
has particular reference to devlcee of this char¬ 
acter devised for tbe purimae of detecting the 


cal gervtee than li emmmon in this claaa at 
machinery. 

WBBAT CLBANBA—J. 3. Bjugaapg, eart 
Of B. 8. Costner, Unooiaton, N. C. Thin tn- 
veatlon ha* reference to machinery (or wlnaow- 
ing or cleaning grata In mllle or elevatora, 
and has partlcnlar reference to a machine of 
thli type indicated for the thorough cleaning 
of wheat preparatory to the ffiaeutaetnre of 
the hlghett grades of floor in a flour mill. 

Of Oenoiml iBteraa*. 

OABOLINB 8EPABATOR.~C S. Waiaa, 
ContlnentAl Ave.. Belleville, N. J, In this 
ease the aoparatlon U gravitational, and the 
Invention baa reference more particularly to 
a device eomprlslng a fnnnet having a seg¬ 
mental diaphragm and « plurality of valve- 
controlled ontlete all below tbe diaphragm. 

MOLD FOR ELHCTHOTTPINO PBOC- 
B88BB.—A J. TuLav, care of U F Caldwell 
k Co., 86-40 W 16th Rt„ New York, N. Y. 
In this Instance tbe Invention has reference 
to molds for use In elertrotyplng processes us¬ 
ing a cyanide bath and more parttcniarly it la 
directed to a new and Improved mold which 
la unaffected by the cyanide bath or by tem¬ 
perature variation. 

RTHAP LOOP.—L. Banucbs, 021 Broadway, 
New York, N T Thla Invention relate* to 
metallle loops for various strap*. Including 
belts, bnt has more parttcniarly tor Ita design 
the production of a spring loop for nse on 
gnn allngt especially of army rifles, where a 
eloaad loop cannot be peesed onto tho elBim 
from an end thereof, owing to the other fit¬ 
tings of the sling. 


ose of eenwa, htlla, ete^, ♦!««* ar# gihn to pttm 

BUD Box»nf.-nj. at. mwk»t,,am at 

Chailee P. Plalart anfl It IMI .PtoWmare.- AkliM 

ltd. The toveatton relatot, to-bed hcdtwM »ro- iOtMlB- 
vWid with a flailhle memhar of wire, tatfit, « St, 
cable Which to normally matotoliMd mder ten- wngtnwtton to adaptof^to 
glon to npport the mattoega'toad ralatod bed, mum degrto _of ktrenf^,, 



LOCK Nirr—1. D. KiraggHAH. 8618 Mont- 
galt Are., Kansas City, Mo. The Invention per- 
tatoe to lock nuts to be used with tbe ordi¬ 
nary note of bolts In railway joints, and In 
other altnatlona where nuts are anbjected to 
vibration. It relates particularly to concave 




parts. More particularly atatad. In a bed bot¬ 
tom a aingle cable U eitended back and forth 
lengthwise or croeewlse of the bottom and tbe 
tcnalon of the cable to there dtotribnted and 
equalised automatically. The bed bottom to 
provided with Improved mechantora for vary¬ 
ing at will the tension of the eaUc. 

naoklBoa andl SlaelhBBlcBl Bevlaao. 

CLOrn LATINO MACBINB.—M. laaacg. 
care of the Bhnttle Co., 18 SL ITth Bt., Man¬ 
hattan, N. T., N. T. This Invention li de¬ 
signed to take cloth, ancii aa woolen cloth 
that to folded In halt, langtbwlte, and lay It 
upon a table In an even pile of layers, for 
the pnrpoae of rating It into pieooe, to make 
parte of clothing. The macfalDe to made to 
take pieces of such cloth which are either In 
a roll or la folds. 

CA8Q nsaiSTEB WITH A BINOLB RRT 
OP KBT8.—R. T. Piacictu.1, via Pletraplana 
N. 40. Florence, Italy. ThU invention refers 
to Improvements In that cUia of cash regla- 
tcr* having a aingle aat of keys, vti,, only ten 
keys forretponding to the flgnro* from 0 to 8, 
and by means of which numberi hkvlng any 
amount of figures can be aammed up, for the 
arrangement to such that the key which la 
pressed down ths first time pats Into motion 
the mechanism for regleterlng the higher units 
of the number; tbe key which la prenied down 
vceondly put* Into motion the merhantoin for 
registering the unite of tbe order Immediately 
below, and lo on. 


gather with the ntoltni^. 
nil adapted to the .A 

aMUty fat malntatnto* la -iMlaBMMI ^ 
maitinam ■trength. tt to' 
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FLtltD TBANRMIBBION BYPII HOTOto 'Vib 
HICLSS,—E B. Va»«uum nid fi *t*n i »i » 
ew B. lasth Bt, ctovntond, fMdo. In Mg, 
patent the object of tba invnatton to aB'lBb'-,' 
provement la the conatructlMi of IROtok vg-, 
hieim in Which a clrealatlaB ngnld to Mibglib 



Jamestown, N. D Tbe improvement relates 
particularly to valves Intended to be located 
In steam pipes to shut off and regulate the 
supply of itcam flowing therethroogh to a 


ty lines due to nnauthor- 
[ to a conversation. Aa 
ivemcnt la to inovide a 
c Indicated which will be 
cctlve than those hereto- 


or iBtereot to Far mars. 

BI.l'K ORABS 8»KD HARVHRTnB.—H. B 
MrruBMicE, MeCoruilrk Bros, Wlnchestor, Ky 
An object of the Invention Is to provide a de¬ 
vice hv means of wllleb blue grass seed may 
iHi stripped from the stem and collected lo 
sacks or other receptacles at a maxlmnm 
rate and with very small loss of smkI. 

VENTILATOR TOR BROODBR nOUBBH,— 
0. W Bbick, frosswlcka, N J This Invention 
r«.Iates parttcniarly to a moans for ventUstlng 
brimder houses, and provides an Improved form 
of vcntilstor and In connection therewith. 



moans for boating the air inducted by the 
ventilator; and to provide a ssfet,v valve ei 
tsriorly of the brooder Iwtt**. whereby to pre¬ 
vent ths delivery of too attong a current of 
nlr tbsmto. 

MOTOR PLOW.—F. ft. HmhIBK, Culm. Kan 
This Invention relate* eapectoUg to motor oper¬ 
ated plow*. Among the ohfNto ot the Inventor 
Is to construct a taotat tohoae frame i* 
of novel conetmitifltt WM|piF M ImpiemMit 
1* adapted for Mtt«r.a«atoW flhd fltolto econeml- 


nnti. The Inventor provides a nut having a 
concave tide In which tho thread* will be free 
from mutilation at the concave aide and thns 
readily engage a bolt. Gripping means provide 
for engaging tbe oppoiod face of tbe ordinary 
nnt with Increaaed effeotlveneae. 

Haatltut aBd I.lRlitlii«. 

GAS FDRNAOH—B U. Thotmh, care of 
Driver's Union Htock Yards. t>>lonibas, Ohio 
Tho Invention relates to a form of gas fur¬ 
nace, and an object Ik to provide a fnrnace 
having relatively large radiating surfacea lo 
proportion to the Are souc Heated air Is 
rapidly and economically carried away from 
the furnace through the beat-carrying pipes. 

In this furnace tbe flame to in direct contact p 
with the radiating member. p 

LHNS HUFFORT.—W. T. Fiann, C E v 
JoNun, nod F T PTit.D, enre of F T Field t 
P. O. Box 1246, Sanford. Fin. The purpose t 
here to to provide ao Improved lens support a 
for use on lamps and arranged to permit of v 
conveniently and quickly adjusting tbe lens 
relative to the source of light with a view q 
to concentrate and direct the rays of light to j 
a desired point or object for reading , 

OIL BURNER--B H Bckiiabot, York- t 
town, Tex In tbe present psicut tho aim of t 
the Invention Is to provide a now and Im- I 
proved oil burner arranged to Insure the for- l 
matloii of n thorough mixture of oil, air and < 
a fluid under pressure, such as steam or com c 
pressed air, and to prevent flooding of tho e 
burner with aiirplua oil. 

HoBoehold Vtllltlea. 

BATH ACCESSORY—P R*«*. 811 6th I 
Are, Kallapell. Mont Thla Invention provldea v 
a frame for holding a wash cloth or tlmllar * 
derice wherein the cloth or device to quickly a 
and readily adjusted to th. freme; provides j< 
means for mounting the frame in aervlre pool- v 
tlon upon a bath tub; and provldea a frame o 
having a convex aorface h 

LACE CURTAIN RANGER.—J. G. BOOBCa, t' 
Newark, Ohio Tbe brackets are mode so g* to 
make them easily applied to the framework 
regardless of the width of the frame ao that 
the bracket* nmy be securely held by the dlr«et e 
curtain supporting element, provision being T 
made for the removal ot the bmeheta without ■ 



point where the same Is made to do It* work; 
and It comprises s construction wherein tbe 
valve bead while being moved by tbe stem, at 
the same time has a moTement Independently 
tbcrcot and wherein the atom Is protected 
against action ot the steam to guard agalntf 
wear and corrosion. 

METHOD OF MAKING HOLLOW PI8- 
TON8.—H. H. Patbioe, 60 Bandwell road, 
llandsworth, Birmingham, England This In¬ 
vention relates to pistons amployed more espe¬ 
cially In internal rombnitton engines for mo¬ 
tor road vehlclee and the Uke, and the object 
to to conatrnct a platan which raduces the 
Inertia effects and wear eipertonced with ordi¬ 
nary pistons, 1* chcniwr to conatrnct and to 
capable of being very ooBTealently caeu-bard- 


HallWBys aad Ttoalr AaemoaBriei*. 

RAIL JOINT.—J. P FdMim. BloomltigtoB, 
Ind This Invention pr^de* a joint which 
win have the same cnctMcy and safety under 
great difference nf te«jlW4tar», and which 
will Increase the henBItig restotnoce o( the 
joint. Tbe joint coinpTtoqg spliced plats* pro- 
vided with flilera, havlait A higher coefleient 
of friction with the TaU 'than the pl«^ and 
bkvlng a key in one ptotea enfUglug 

I the webs of tbe ratla. 

PtoriMmiBg to Hmmatotom. 

game AFTA8ATU9.m|ft. lU tlmwpiw ry 

rare of Rtate Bnttk of 8a«t»^ W*i*b. 

Th* object of the Invehttail to to pt#vi4a n 
a4w>a«d improvMi gan.e «Nto*htou atniatMl to 


FLUID TBANUMiaglOn.m MOTOR VUIMUIto 

tnted for gearing for trauumtttlaB potov (Mtt 
the motor to tbe drlvliiff irtaeelk. The «iiBniF* 
Ing herewith show* a dtogramaratlq plw rUm 
of tbe cbaisto and whaeto of an antbuwibUe, «l 
applied thereto. 

MECHANISM FOB CONTDllTlKa. ftto 
CIPBOCATINO INTO ROTAST MOTtfWe-i. 
W. 3. Hmivr. Addreae F. M. Naeh. Gw'L M. 
M„ Texas State Prisons, Hnntavllte, Tig. Ttol 
object here to to provide a devlra fw eonnqfh- 
ing a driving shaft with ons or mot* drltoR 
ebafts. In auch manner that while th* dritoh 
■hafto are coatlnuoosly rotated bjr the Brlvtow 
abaft tbe relative speed of the drlvia dtotW 
with respect to the driving llwrt may ho mmily 
and quickly changed 

SPRING WHEEL.—0. H. BlRhu, ORM of 
Lo Mara Gas Co., Le Kars, lomt. Thl arheol 
patented herewith Is of a clan omhodylnfl u 
outer rim section and an lunar oectloU. tho 
outer having radially movable platon apohra 
guided In sockets in the inuer. Tho noveitjr 
lies In tbe apectol form and Bmogemeat of 
tbe piston apokei and their guldo loeiceto. 

NECK YOKE—O. Todmo, Box T41, Mot*. 
Mien. Aa object of this inventor to to pro¬ 
vide aa inexpensive neck yoke Mmple, Hglht 
and durable In coaetruettoa, hnviag three 
points of bearing on a Wagon toagne and oib 
fording a free oscHIatory motloa la all direo 
tions, thereby ndjustlDf Itself to any poalttoa 
ot tbe bones. 

Ikeeigmm 

DESIGN FOR CARPET OB BUG,—W. B. 
Saxxhb. rare Of G. 8. Bquiro, 86 Madison 
Avo„ New York, N Y. In this oraameatal 
design. No. 44,032, (ot carpet or rag, tho 
border arranged In several baods aad tha flaM 
are all designed In geometrical pattoriu at 
exquisite forme. Mr. Hayer* baa atoo designed 
aaotber carpet or rng, No. 44,088, whereof the 
border comprises narrow boade e( wlnnte fig¬ 
ure* surrounding one of flowera. The Held to 
claboritely dealgncd with icrofto, vinos and 
flower* atnld which to a beautlfnl centerpiece. 

DESIGN FOB CARPET OB BUG,—X. O. 
PiORl., care of 0. B. Sqntre, 8B Madtooa Av*., 
New York, N. Y. In this onwmoatol doMgn, 
No. 44,023, (or carpet o* rug lAeido of a bor¬ 
der lira a farm scene compridag treea, homw, 
pasture, a girl and five nboep. 

DESIGN FOB A MACBINB UTAND—M. 
Taiousr, ase Wooster SU Koto York, «. T. 

In tbi* ornamental dealga for a maohlao, tho 
frame, comprtilflg upright*, eqaneotlaf ptooen 
and bate 1* doUneated in gracdtul, y*t diapM 

Nora—coploa, of any «f tb«w patohto wHI 
be fnniUh*d».by tbe Sowunm Aptoifo** Mr 
ten cent* eaeh. Pleas* ntnto too Ram* of Hto 
patentee, title of the tavontton, and date ot 
this paper. 

~W» wtab to call alteatton to the fact that 
w* are in a poaitton to yonder optapataM HW' 
vicci in cTory branch of potent or MtoNMl* 
work. Oof etaff la compWtoS Of MnlmnliiM . 
olectriral and chemical oxpwttb ,, 

trained to proparo and pw^H* »» »*»** ''' 
appltrattone, irmspeottv* of M cnMMtoRMR ■ 

qolred thernfor. 

We atoo have aseoM M 'M '' 

world, who atatol la th* ■pttoW M WlM «• fNMM 

trlra totoM to th* 'T 
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1WitfA;fM»lM>.<HBtf tfM field to b« iirateeted. 

' m. 1,068^, ilknn • 

fiMW‘:-pHl''m'oMiMe^ votw 

■I * w< ># dh eilflHMNKl *bov« it end hovinc 
M«kdidlii>MBnt tknra to Dm pot irttb o 
«Dvf Inr oiHWil % ^ the water may 

be iMiMMbd^ 

4 Vmmw 4 < Bd leo e BevrodiMer.— 
l!%eMMb 4 . iMlto^ 

8 dliiM» laeqCbent^ hee ieenMd potent 
lar • tetamduoir ler taUdnc maeihlnee in 
iDdeh ll * dioikhincin eompoaad 

o<* JW114W flf wtpeqweed ehMte of Japo* 
1HH pbi^ lliidtfd unto a naltaiy etnuton. 
44 ele^ ybfidl** mtw'bf f D lo^m te d eon* 
mptitaDOr with one of Dm faeee of the 
4 tl|ili|WHm Ond' Mctoodi into proxfanity to 
Dm pot^liM^ thMeof, and the nid Daetio 
ttMBDMO daefnaeee in thiefcaew from the 
oaoMr to ^ poripiMty. Hie patent ie 
No. 

A ItatpDi IRnralaim lame Satalaad.—Ae 
todieaDig lha pentetenoe of adreFtieing 
and 'tlto tenaaitgr with which eoma peo{de I 
main 0 poper or an addHeee, it ia noted 
Dtat the WoDdofton office of Muna 4 Cki. 
recently received a retiun addreeeed en- 
Kith the printed addren of eueh 
ofiwe at the , corner of 7Di and F Streets, 
tAOi DMottoe wae mored from mich loea- 
Dcn on DM laat day of Dm year 1865 mofo 
than twantyMeven yean ago. 


Mamndfiaa WeU of Now York oity. in 
potent. No. 1,058,130, ebowe a telephone 
traiundUer in whioh there ia oombined 
with Dm diaiibmgni a epealdag ofaamber 
wUDiiaadiqkted toreoeive and prevent the 
eieape of a Oonad wave of apeeoh, auoh 
ohanber being formed with vacuum 
jacleotad walla and with a mouth piaoe oon« 
fonatag approeDamtaly to the mouth of the 
apenJMr. 

4 DempMiag Seale wfth AntenaDc Cat. 
ofr.~-A San Ftanaieoo inventor, John J. 
Dnfla, haeaeonreda patent, No. 1,057411. 
for a nompuDns eoale. It hM a hopper { 
aamuOr eloead and a latDi adapted to 
hold Dm gale open with m DeotKMnagnet, 
wblnh, when wMlgliMd, will open the Utah. 
Tha embiHitation ehart of the aoale hee a 
hand tAMi can be pUoad at the dedred 
pednt nn DM iMtt. Anotber blind, oper¬ 
ated byDutMlghlngapparatUBwithDeo- 
trM DSebltl,^ MMrgtaee Dm nmgiMt when 

Dm twa iMnda M« biwttii^ togetl^ 
thanUrndt, 

SlaliH ta mk liivaMar.T;;^bert Folton 
has a etfitne la Du ball cf^ne. Statuary 
Dm 'yiM States jDaplM wnDi- 
Ingtoa.. JavaittifisiivDu> idDt Du btilldUc 
wlS.'dMDiDtM 'W laurfMited in,thU UDioe-^ 
Dgr Mbkib •ndDDt'iwiUManM Fld«an,teated 
’at b' ataaatbnat in'^ hand. 
'Yfrn.npND 'tte-tUMHited in 

'0A me by Du 

S«aNn,<D^^fiuiD#eanU niA mm 

S(atii.friStnDWRy «hS. 





||mM iMdiiM rsIaDve to potato^peDing iaa> i 
IniDbiM eBuaatod from Dde binean. tiu 
ImDDHf Mould »Diet>,n4y orlDoUm ‘DMt| 
r|mtfld.'ia|^ Du h neUe# of any firm auk^ 1 
i MlIfefBDwt inaohi|iee, lD4 It unit be noted < 
Dm DM maker of ala ofieieat maofaiBe 
IwtMDd uadoubtodiy eeiae the advantage! 
jodend by poNtoity bjr povlag by demon- ^ 
jettaDon Dut his daVMa ie eSeoDve. No| 
iproibiilfed test is neoesaury in auoh a oeae, 1 
apd the proof or dispeoaf oan be seen hya| 
jfUiMe at Dm peeled potato. No oriDelsm 
lean thus injure an efloieat machine.*' 

I Vaatod: MaeUnary Car Lavae BnOding. 
—It is pointed out in the Engineering 
Newi that “The leyee akmg the lower Mi»- 
eSaStppl lUver from Cairo to the Gulf eon- 
tain nearly 350,000400 snbio yards <d 
earDi, a greater volume than the total 
e^raavatlcn on the oonatruotkm of the 
Panama Canal. Fmotioatty all this woA 
on the Miadsaippi levees has been done by 
dDier hand-power or hone-power. The 
negro pushing a wheelbanow and a team 
at mules pulling a drag aoraper rapresent 
the raoDve power and tools by which id- 
most ail this enormous volume of earth has 
been moved. At the present time the 
probability seems strong that a great addi¬ 
tion win be made to the Miadsaippi levees 
during the next four or five years. The 
floods a|,J012 and 1913, following in such 
oloae aneoession, have aroueed the people 
of Dm valley to the reeJUzaDon that the 
present levee system, while it has tor a long 
tern of yean, from 1897 to 1912, kept 
pHMtioally all the flood waten off the lands 
tof the delta, is not seeure enough and high 
enoum to guard the yean of exoepDoiud 
flood. It ia probable, therefore, that dur¬ 
ing the next five years many millioQs of 
cubio yards of earth will be added to the 
Mhudesippi levee Une, and there seems to 
be an opportunity here for the msnufao- 
turora who have devdoped new forua of 
exeavaDng eppasatue and earth-hsadliog 
maehinery and for the eontraotors familiar 
wlDi the use of auoh nMnhines to prove the 
valns of theee devioes.’* 

The Ualgue OrgeaiSallea of the Patent 
0®se.—The Patent OiBoe, as at present 
ooiiBtituted, preseats a eondiUon of affairs 
bdieved to be unrivded in any oivil de¬ 
partment of the Government. We have 
here one iff the most important bureaus 
evsr InsDtuted by the Government. In it 
the head, bis two aasUtants, the ehief derk. 
all the Uw clerks, the board of examinert- 
iiKihief and the ohief of the olasaifloation 
division, the entire ranking official force 
of the offiM, are men who mitered the office 
at the loweat grade of the examiniug corps 
and have passed through the Intermediate 
grades to their present'iwriDons. Thmo is 
not recalled a preDotu admiaUtratlon of 
the Patent Oflice in whidi the Conunis- 
Doner entered the office ip the lowest grade 
and proceeded through the several grades in 
oOnUauous service uuDI ha had reached 
the position of OommiaSidner, This is true 
of his two assistants as wed and of the 
other officials specified above. No other 
otvillan bureau of the Govemment exem- 
pDfles so WeU the opcrathni of the Clvit 
Service. It seems fitting Dut the office 
should be so constituted Daoe it deals with 
taefaidaal questions of meskanieal tnd other 
eokmass a^ law and rsppinB long training ; 
for Du offioUnt performance of the duties ' 
of its offlnials. The present Commissioner 
has lud unusually 1^ exparienee at the 
head of the oflMe, aad ia Dm ssDstant oom- 
adtstoiMtaldp, tines ha was appointed 
asti*ti&it OMurnktioner Ifl 1901 by Preti- 
deht McKinley aad served as such until 
1007 whm ha was appointed Commistioaer 
by pretidant Boosevelt. 

4 DiUMSi|las Starter,-^^Kasael J. MaOt i 
la4W,<d(GMandllsi>idp,bC^ * 

NV'Jaar MMltiMn of ■sa»';jflaoe, has e * 
sttfr No, 1»05S.M7, tor aa^hgiaa attiMw la 
ulbitah''4'tiHtlt piimtainiQg:;ftnd «m wUbk ''i 
|l»Mtij#'ko(Mmo^ ‘ 

im of'4* oagbM, a valw oo a Mnm nit Dw 
'iloD 'of.'gM' t» Dm manifrDD 'and maitm ib»'' 'j 
^oain«';iM)fr' 
Dm oatting <wdm fliteD''Db^ < 

'dp.MiD; W'O^ mMpD bba«a»> Dm. 

>or''M; 'j 


CAWON DEPOSIT—How to reduce it 

Considerable nonsense is current about 
carbon deposit. 

Any product that will burn must be 
largely carbonaceous. 

Lubricating oil will burn and is —... ” ^- 

therefore plainly carbonaceous. Non- , A-—rpj mili, ■ 

carbon oils cannot exist. /SffiiK=di=LJ=jfS»k 


But the amount of carbon de- j I f jn lui.T 
posited depends on the carburetion | 1 
and gasoline combustion, and on the ( VoW 

character of the gasoline, as well as . . . . 

on the lubricating oil itself and its fit- 
ness for the car. 

The presence or absence of carbon ■»<» 

deposit in no way determines the 
lubricating efficiency of the oil. nnm=_ 


Correct Lubrication] 



Under identical conditions, how¬ 
ever, some lubricating oils will give 
much more carbon deposit than 
others. This is due, in part, to three 
conditions: 

(1) The crude oil from which the 
lubricant was manufactured may 
have been unsuited to gas engine pur¬ 
poses. 

(2) The oil may have been im¬ 
properly manufactured or filtered. 

(3) Its “body” may permit it to 
work too freely past the piston rings 
into the combustion chamters. 

To reduce carbon deposit, it i.s 
absolutely necessaiy to use an oil 
whose “body” is suited to your piston 
clearance. 

In our chart of recommendations 
(printed in part on the right) we 
specify oil of a “body" suited to the 
piston clearance and other lubricating 
conditions in each motor. 

The oils themselves arc scientifically 
manufactured from the crude bases 
best suited to motor car lubrication. 

They arc thoroughly filtered to 
remove free carbon and other impuri¬ 
ties. 

If you arc particular about your 
fuel, and your carburetion and igni¬ 
tion, the grade of Gargoyle Mobiloil 
specified for your car will put an end 
I to unnecessary carbon troubles. 

Motorists often select their lubricat¬ 
ing oil with an indifference that is lit¬ 
tle short of reckless. The penalty is 
paid in a multiplicity of motor 
troubles. 

If you use oil of less-correct '*body,'* 
or of lower lubricating quality than 
'that specified for your car in our 
.chart, unnecessary friction must re¬ 
sult. Serious damage will ultimately 
: follow. 

In buvii^ Gargoyle Mobiloil from 
dealers it is safest to purchase a full 
Wrrel,, half-barrel or a sealed five- 
gallon, or oneigallon can. 

Make certain that the name and our 
fed Gargoyle appear on the container, 

A booklet, containing our complete 
ItibricatW chart and points on lubri- 
catimi, wUl be nulled on request. 



flUIgSDf 


Mobiloil 

jf grade each type qf motor 

Tbe ftiiAM tnDflfi* ffltneD •«) DheKd Dt rrmorc Im* cirbon, 

u.. OMWvteMUMMI-A”. Ow«»U Mcbaoll‘'B". 
Qwmfo MbUM “D**. Ownrh MoUiiiU “B», 
GwwrU MaWWI “Amk.” 

eeom , wAM U emr mark of moomfoctoro. i-tKy 


VApUUM OIL CO., Rochester, U. S. A. 


OM^itcms, 

miCAOO PHUADSUWIA INUIANAPOLII MINNkArOUl 
FMtr lUi. M « Ctanm la. MIm. Pytklut SMi- PiroraMk SMf. 








SClENTlTOAMaaCAN 



Tnde^nark NtftM 


PAT»tit 


Won*t Freeze Onto the Pipe or M Nj^ or Seat 


Because they are Sherardu;ed after 
threading, a new process which gives 
surface and threads a “skin” of zinc 
alloy, on the same principle that case 
hardening alloys the surface of a 
metal 

Galvanizing a fitting does not 
protect threads because threads 
roust be cut after galvanizing is 
done. 


Mark Unions Are G>ld Drawn From High 
Gnule Box-Annealed Deep Drawing 
Open Hearth Strip Steel 


This is the first time 
a rolled steel product 
has been used in mak¬ 
ing a pipe union. All 
other unions are either 
^ray iron, malleable 
trull or brass casHngs i 

You know the un¬ 
avoidable i(tef«cts of 
any cast article—blow¬ 
holes, sand-holes, un¬ 
evenness, brittleness, 
etc. All these defects 
are absolutely avoided 
in Mark Cold Drawn 
Steel Unions, 

Only the very highest grade of 
flawless, tough, homogeneous steel 
will stand the series of cold draw¬ 
ing and upsetting processe.s through 
whidi the Mark Unions must go. 
Every draw is a severe inspection 
test, and every draw also toughens 
the metal. 


tyhen tenJmg fir eur literature ti 
of the dealerJrem uuhom youm 


MARK MFG. CO., 1903 Dempster St., Evanston, 111. 


The department Garage of the 
New York City 

POUCE 

was recently ablaze 17¥¥>¥7 
with a serious g^asolene T 

Fortunately—a year ago this 
garage had been equipped with 

ELECTRENE FIRE GUNS 

THE FIRE DEPARTMENT 
—also equipped with 

ELECTRENE 

responded promptly; but 
the fire had already been 

W ELECTRENED 

ELECTRENE i.s an IMPROVED EXTINGUISHER 
APPROVED by U. S. STEAMBOAT INSPECnON BUREAU 
STANDARD of N. Y. HRE DEPT. Write for Pamphlet 

ELECTRENE CO. 

Whitehall BuUding New Yoilc City 


Thi.s permits screwing Up the 
Mark Union the full depth of 
threads. When you screw ordinary 
unions having a straight thread onto 
taijcr-thread pipe, only a few threads 
are in mesh, leaving u nasty pocket 


forces^ the cold metal 
into the tool steel 
dir with such a tre¬ 
mendous pressure that 
It demifies the seat, 
rendering it almost 
glass hard. 

When the union is 
screwed onto tlie pipe 
this densified steel seat 
is pres-sed into a soft 
brass scat ring, making 
okUuc an absolutely steam- 

tight joint. 

Both steel seat and brass seat ring 
are formed with .such absolute ac¬ 
curacy in liard steel dies that no 
machining is necessary. This means 
that all Mark Unions of any size are 
absolutely interchangeable 


■B Trada-narlcflK Wrappa«t««t*>'Vleln.<^ J P 

Aaiistant OommiMionn' Tmuwat'ia th« w 

dmiilon of the Examituv of iatarfamutieii' U yem hav* ao'' 
oanoehng trade-mark rswsbmf^ No. 7a,. 

misaoner bolding that the tni^e^k, of Voor Srmtioa airf a, 

whinh oonaiata of two abort parallN liuM tiu dtvuw. «xplzlBiag its aigiMtlfih. i 
madeoftranaverao^lUngtioroorrugatioM oo«„n„,^tio« ara .triaiti^ aanDtoi^. 
oonneoted by a relatively long line of imoh Our vast praetiae. axtaadiag mt.fi 
oomigatioiis, ia but a feature of the pack- mora tbaa slaty yaars, anaUaa as M tj|i5«i|y aasas 
age incident to an old and well-known m aa»ita in ragsisl to rotea^af^ wiAM a^ 

capable of adoption as a trade-mark. m^hada. tarma. ate? in Mard la^OTNtS. 

Color aa a Trado-mark Featore.—ln the TRADE MARKS. FORpON PATCTrt^S,ate. 
oaae at ex parte DeWitt Wire Cloth Com- All pntanta aaeund throagh oa ar a d aaari kad 
pany, the Commlewonor of Patenta in w^out ^ to thapnttntaaintUSCffiNTUilC 
affirming the deoiaion of the Examiner of AMBRiCAN. 

Trade-marks to the effect that a trade* MUNN fif COMPANY 

mark for wire rope described aa a fiber core 

in the win, rope, which com i. ooionHi pun ®^ 
pie. 1b not regiitrable, where it appears that Branch Otfiaa, 6$» F Straat, WiahwigtMi. D. & 
it was old to use cores for sueh ropes made 

of asbestos, of fiber soaked in tar and of I^A*aaCa£|J AdiTBwItcismABf'A 
tarred hemp or Manila rope, refers to oer- /aOVCllIRCteCOW 

tain patents, granted before the applioanl* 

claimed date of use, whioh show wire ropes 23£rt*h!?l!! *»l otdan nmasKaoeam- 

having fiber cores, and said, “These ropes ...— 

have a color whioh, it is true, is different AQUATIC DKViCU 

from that said to be used by appli^t: the AnTo-PNXirMATiOftWiMmN«»li.T. 
but, as pointed out, the registration of this Fat sairjnnttins on stUumanent Waiahailb. voMa 
mark would give apph iMUt a pr%ma facte fcm*drowSSs* OT“*^Ssra!l!%“«i*BtSi 
right to stop any other person from using a 

rope having a colored fiber core and for tills AGENT* 

reason the mark is believed to have been don®w»riten2J‘V''^a“nreTcrtinitif8E«nr*’''aefire 
properly refused registration by the Ex- ^arcTiSSTSSS: 

ammor at Trade-marks." “n. Toindo. o. 

Trade-marks In Cuba and Paraguay.— ATTENTION OP INVENTOB* 

Consul General James Linn Rodgers, of as MAmJFAOTtJnEus at Usbt madiliML m 
H avana, advises Ameriean manufacturers 
and merohauts to register their trade- 

marks In Cuba as soon as possible. In Ampje manuOMitimnsguinea and esSSf. Addwaai 
Cuba priority of registration gives the ex- 
R oluiuve right to use a trade-mark. The BUEINEM orFO K TUNITY 

ounsoquunoes of this law liave been grievous fik8T-oi,A 8S Swedij, Arm with sood ralsuana 
for more than one manufacturer. For ox- k”oSSrito?*X‘lJS%u?ffi?o?’pJS!OT 
ample, the trade-mark of one of the oldest 

piano firms in the United States was rogis- *" UsrUd Waatorbars a Co., uotbaalnirt. swaiau. 
tered by a Cuban dealer and thereby be- 
^me his exclusive proj^ty Practioally 
the only oourae left for the piano company 

IS to purohase from this dealer the right to PATENTS POB naSAt 

use the mark in Cuba. It is obvious that POr sale. PnitadstaiMa on WM^i 
there is nothing to prevent the ri^istration ** *^5? ^ 

of popular trade-marks merely for the pur- R.^f) 

poee of making the manufacturer buy the a patent hob. sarial No. ee8.Me. to tor aaia, 
privilege of using his mark in Cuba. Re- jf!V^ 

peated efforts have Imhih made to have this 

feature of the trade-mark law amended, INSTNUCTION 

but thus far without success. j, T{koT«iS“ AgvgBTlgE MW iTa^ 

Similar eonditions are reported by Con- rouh,mauLwtoiocreaiieywur^iJiiS^’prtiSSJ 
sul Cornelius Ferris, .Tr., of Asuuolon, who ^ iST 

writes that American rnamifaotururs should TO OWNEB* OF PATENT* 

realieo the need of protecting their trade- a mrosaatatlw, or « wWl known Orm in Lon- 
marks in Paraguay by registration. Rc^is- 
tration alone gives the right to the exolnsive 

Bd*»im' £Sntl 

use of a mark in Paraguay. Formerly "aw York oioy. 

many Amenoan manufacturers thought the veoetanle pecumci ssAiJoiua 
possibilities of trade in that country did ^ or 

not warrant the registration of their marks, boiito uvtuuim, baetu, pmobm n^juS^mhir 
Now some of these manufacturers have w wSa oWstl^tf n3w YortfawT 

made the unpluasanl disoovery that when 

they want to sell their goods there they can ■EIBOELLANEOI/* 

not do so without eoming Ut terms with 8t^5S?^,^i?wS[f;S[2Ji«®swi^ 
some persons who have already registered 

the marks of the American manufacturars hors, afnrant Mtreai,, Ow. ste(ioa.St«stoo.Miaa. 
in question. Since priority of registration „ 

is practically the only test as to the right I N-Q^U I RI 

to use a trade-mark, promptness is odvia- ---—. .. — 

*“'■ 'dSS'/ill'SkiSSIlV&SSMa: 

T.. Hun,. Tr.d.>m.rk.-.-Th. Court of MI/. .rt muimm. 

Appeals of the Distriot of CTolumbia, in The S tesffi, <if oounS 

Hump Hair Pin Ckmipony v. The DeLong /mu<» No. Ml*, ws^ to bar a — 

Hook and Bye Company, has reversed the br'^uL'imim.* ISfou 
decision of the t’oinmisslonor of Patents ep«*steai»«tos<ai3tolio8*bs 

sustaining the opposition by the DeLong Xnoi^v Ne,9lpi. Wsotoii to btor I'tsfiizr BNd 
Company to the registration by The Hump 

Hair Pin Company of the trade-mark p»- *»’«>^--s»rsepid ovafKsS's^to. 

sented, and including (he words “the forwiminsto^l 

hump,” and in so doing bhhi that the fact 

that two arUcles are induded In one of (he »<• 

classes (wtabUgbed by the CJornmisSknier of 

intents under (he act Of May 4th, 1908, ^ ' 

dues not of itself make thssO artidea at the NjMp 
same descriptive propertipj (hat hairpiito 
and books and eyes are not (goods of rile 

oould not possibly be used tor (he puilMMe jsWr^l PAil^iiff 
to whtoh the other h appllisd'eQ ttmt there 
oould be qo ooafusiw 'lUe pbde 










SCIEmTOAMBaCAN 


* t * ' IWtolWsWu* ter ' utoefiw «iid ■ diitfibutlag 

'7 irOetjH^ <m vxpiMMl 80tii, lOiOi «itfa 

> ^ focpintten of tbe ‘Biitteb p»twi« Mo. 

Zwmimit3umS^TT]^ 

Yw.i.«ti.^ at Pmb^ta^ laid A. Q WUte teveation; obo held not infHafad te Ctem- 
inTm^lbeiS^tedlitttee ^t- A^\me Qom^V v. Sohroeder .- 

ttm eui—.^^ 0 # du nh. tho Riohanleon and Xongiton patoat, No. 

te fnat « for an improved railroad mileace 




to«5iiort. Tha ai^lten f« pal- ,^p 

dht> bWob Mtetea te a Im v th ^‘' ^ patent, Mo. 883309, tor a | 

the board fatf^^«toolamw 11, W^aoand 

of «ho Mvetaed the ter le^ of invention a» to olalme 1,10,12, j 

tte^ upon the W “d 21 end nob infringed ae to eleinui 
^ ^vetereaofie 4m4 were from « “f 17 to Houeer v, Btarr; in 8t. <^r ^ 
jtie exendner there* "oiuidrr Company v. Union Jaok Com- 
^ r^rf* irfiir^fd peoy otehnsStoSinolueivear the Ooxpat- 

the niateia tlpon other lefevenhee and rea* *°t’ 086,801, have been hrid v«^ for 

ebni ehd hte ae^ re^t^ieniog the ease ter antielpation in the prior art and daim 1 j 
thelpvrpote 0 ^ totrodnete* additional refer- J®* infringed if oonoeded to be valid; the 
eaoM Wal e^teved by tbe Commiaaioner. patent, Mo. 722,030, for a eomiimed j 


l^ 'Cortelhiatiow of tbdenta alao took up 
the eaah ter pemonal omiaidaration of the 
merita of the aUeged invention claimed, 
oonetedad that the applioation Mt forth 
notbiag Upon trbndi p patent oould prop* 




a held not infringed in Kxohange 




eleotrio meaauring and indioating apparatus 
haa been held not anticipated, valid and 
infringed in Minemllao Eleotrio CVimpaDy 
V. Clevdand Eleotrio Uluminatittg Com¬ 
pany; the Starr patent. Mo. 766,188, for a 


orly be baaed, raiaeted the olataa, reteaed a >"«®*dne for outUng ourvoa haa been held 
paiS,iX;S^at appeal fro;nT« da- void«. toclmma9,10, Wand 13forhmkof 
eiaion to the Court of Appeala ahould be invention over a prior patent to the aame 
taken, if at all, within the time premribed “ t^he^tteu" 

by the rulaa of that Court It» contended Switching Devioe Company v. 

in behalf of tbe petiUoner that tha author!- Tnwnt Development Company, the Cheat- 
tie, cited by htoat length mnder it oi«w patent N„. flir.Ml for a ewitohing 
that tbe primary examiner oould do noth- i*“ i»““ valid and Wnnged 

ing in the appHoation in queaUon, after and the ^wam patent No. 9^,295, tor a 
being reversed by the examiners-in-^jhlef. ««» «“*“« ^ void for la<* of 

but allow the applicatten. further, that Patentoble mvention in Uwson Metal Pro- 
the ConuntsaioiMr ha# no authority to paas «»>»■ Corporation, 
upon the validity and patentability of xhe Ceart of Appeab of the District of 
claims unless the question comes to him by Columbia in the oaee of the Commissioner 
regular ohiirse of appeal, and attention is ^ Patents, « rri, Colburn Machine 
called to the Supreme Court deeirion in oiasa Company, ha* held that a mandamus 
•r rri. Miller v, Raum, in which it wai held t^e Supremo Court of the Dis- 

• When a suijwriast. offlew i« b, ^ Columbia, oompelUng the Oommis- 

bii Mperlor oncer bsviss sppaltste iorisCto- , » n . . ^ i™—•• 

turn OTW hua. nil out, to the deeilfes of Patents to vacate certain pro- 

ol aoeb ttuwrlor ta a mlsistortsl duty whlcb oeedingi in the Patent Office, was im- 
b« ess II* conipellad by insndamu* to perfono.'' properly granted, since under the olroum- 

Tbe esse at this writing waits the decit* stances of the case the Commissioner had 
ion of the Supreme Court of the District of nuthority to do the thing complained of. 
Colu0ibii>. 

The point involved seems to be whether A^udtoted P.tonto.-In the o«« 

a favomWe declrion of any of the tribunes Union Tank line Company v. Am«^M 
of tbe PUtont Office can be »t aeido. In a f« ’ 

cited pNcedent there wtoi a strong distomt- 11“** 

ing epinion. and the writ if issued may 7®.8^. have b^n held vali^d iutanj^. 
affect a practioe whieh prevailed for some 872.798. for im- 

time of reviewing oa«>e favorably pamed provementindoub^walled verwUha.^ 
upon by principal examiners and which iw of invention in Amerwan 

suited In withdrawing numbers of applica* Compaq v. Am^oan 

tion. from allowance or h»ue. Weetinghouso 

Electric and Manufacturing Company v. 

BaksIHe Patent Eecognitlan.—^As a re- Sutter, tbe Stanley patent. Mo. 469,809, for 
suit of negotiations between tbe General a system of eleotrio distribution was held 


TIME—^the Great 
Factor in Business 

'■* 1 when a business man 

wcould afford to carry an inaccurate 
watch is long passed The success- 

whosc time must be confirmed. 

The proof of the accuracy of the Hamilton Watch is found in rail¬ 
road service—where accuracy is an absolute necessity. Over one- 
half (56^ of the railro^ men on American roads where 
Official Time Inspeotion is maintained carry the 

^amilton^^tcb 

"The Railroad Timekeeper of America" 

Hamilton Watches are made in cor- ! 
rect sizes for men and women and sold | 
by jewelers everywhere. “ ] 

Movements only are ^12.25 and 
upward. Complete watches, certain 
sizes, are t38.S0 to $150.00. Ask 
your Jeweler about them; also about 
fitting your present watch case with a 
Hamilton movement. 

Write for "The Timekeeper** 

It illuitratei and deicribei the varioui Ham¬ 
ilton model* and I* a book well worth reading Sntiiiwr r s Howard, ot iiw "Ctn. 
If you are thinking of buying a fine watch. 

HnoilhMi Watek Companj, Dept. A, Lancaster, Pennsylvania 
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ing opinion, and the writ if issued may ;rt»,DW. nave ownnem vau^ainmn^. 
affeot a praetioe whieh prevailed for some 872.798. for tm- 

time of reviewing oases favorably psMed provement to doub^walled vessel, has ^ 
upon by principal examiners and which iw of invention to Amerwan 

suited to withdrawing number, of applica- Compaq v. Am^oan 

tion. fwm allowatioe or hstue. Westinghouso 

Eleotrio and Manufaoturtog Company v. 

BakelMe Patent Eecognitlan.—^As a re- Sutter, tbe Stanley patent. Mo. 469,809, for 
suit of negotiatioits between tbe General a system of eleotrio distribution was held 
Bakellte Company and the Condsnsite not tofringed; in Oehrtog v. William Oar- 
Company of Ameriea, the suits brought by dam & Son, claims 1 and 3 of the Oehrtog 
tbe former against the latter and its custom- patent. Mo. 860,171, were held valid and 
tm for alleged infringomeut of the Bakelite infringed; to Emerson & Morris Company 
patents have . been withdrawn, and tbe v. Simpson Bros. Corporation, the Stevens 
Condensito Company, reoogniztog the patent. No. 624,563, fora prooeas of making 
pioneer oharaoter ^ Dr. L. B. Baekeland*, arti&oial stone was held valid and tohtoged; 
work, haa acknowledged the validity of the in Metal Stamping Company v. Gerhab, 
Bak^te patents to suit and some others, tbe Wotrest patent, No. 062,080, for a thill 
and will pay stibstantisl royeltios there- ooupllng wes held not tofringed; the Ttog- 
iinder. The General Bakelite Company ley patent. No. 787,010, for a patch tor 
will oontinue the maautaotute of Bakelite rubber tires wss held invalid for prior use 
under ite numerous patents, and tiie Con- of the device by others to Honey v. Oon- 
densito Ootopeny win-itutaufaotore Oour sumers’ Auto Supply Company; and that 
densiteunder the Ayloworth patents as wen the Robertson design patent. No. 29,993, 
as the UtMmse just granted fot suite ot for a design for a bath-tub saat was held 
BaakebuDd patento ae are broad enough ia invalid for lack of patentable novelty and 
aover CondWte. This reoaguitten of tl|0 invention and also of the ornamental qoal- 
teroe and validity of tha prtooipal Badm^ ity essential to a design patent in Bufftdo 
laadp^te by tlM only other totetufaet^ Sanity Company V. Art Brass Coa- 
of eoadonitetion X^aets is a eonflrniatioa pany* 

Of Bm Bi^ktelte ^miHtoy’s ofanma the „ . ri«« 

bteadaaoite andidonoeFohiteactorofti^ 
patei#: rlteteate pittoh that to ttWte the 

art of makteg ntenwdh* adadiaw(H*"a pr^ that whtea daign ter atent 

"T* W aallv to nakine the haaviar linaa haaliar 


Hm three revolutionary linprovemenU by muens of which 
it teutoraetlctelty 

COMPELS Correct Operation 

FIRST—Interforriint lusrda to prevent errUlentsI dnpnw- 


HOW TO BUILD A 5 H. P. GAS ENGINE AT HOME 

la Scitniific AifHrican Suf)pl$annU, 1641 sad 1642, El. F. Lake docnlMi amply and ihocoughl^ liow a 
five botie powti fu engine cea be built el home. Complete WMkug drewmg* ere publuhed, wsh eaect 
dimanaoiu o( eecn perl. Price by msilioi the two Supplementa, 20c. Order from your newtdeeleror Irom 


GET IN BUSINESS FOR YOURSELF 

Sell Typewriters For Us 

SAMPLES M WHOLESALE 

Big commiiMons-ymonlhly payments—trial shipments 
—new stock—visible mo^b—low wholesale prices. 
iTrUe ttday fir Agen<y ojfer. Memian Scrrntiftc Amenian 
FBOSS A MCTKNTIKIC AMr.ftK'AN RUAPBR 

Fox Typewriter Company 


kW AMir 1U».«W wd- 

■T7'T''"’ tha ty^ a more pronounaad or bolder 

^'Sbteer' '-oetet. and it to ihown affldavtei that Ute 

lyM3M'<i>aeB»ooiteMbytiwtmdaw 
MtewfrtJtet'hA hiteteMfa dtottnrtlyfi't^a, that toMt ttotegn 
(ttptmeiitiitfad thntita.piedm- 
tha «ite»ba:«f tha tortaitlva 
mmtShmkm AMsunt Cteteteiteteaer 

a. wdax** 
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hWm «« nrt tt Milti StMl wNfe. I 
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/» tttanitun. | 

Bansch&lpmb Optical <2N i 

^ Klftrt«l*trtf«,WICMISTa,ILV. J 


RjS Magical Apparatus 

l&iSB U rand Rook a«Mlo«. Ovar 7aq_«wimv- 


Experimental &. Model Work 

Circular and Aduieu Free 

Wm. Gwdtm & Son, >2 M P«l> PUc, N. T. 


MASON’S NEW PAT. WHIP HOIST 


far OutrKWnr holutii F»»t«r man w 

diract faun touiui. tlav«a hwidKiid •« kaa iu„Fmm 
MMufMlwml by VOLNEY W. MASON « CO., b 
ProTidanaa. R. I.. U. 8. A. 


part 111 toothed geannf, an ably deKobed m S cw a M C 
Aiaencan SupplemcDt 1524. Price 10 ceott. For 
nie by Muon & Co., Inc., ami all oewadealen. 
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nBL Visible Writer* e etkorwia* 
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TTPRWHtTKll KMrUMli a (K»l IdOf). I44«H. Uk« til., (niCittO 


RECEIVERS FOR 
, WIRELESS OPERATORS 


CLARK eORIEHtCRUISe 


."I4.intaai 

g kewi,. foM 

P, C. CMft 
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ELECTRICS 



ROTH BROS, a ca 
ItSLaaiabSlwW. CUnei,llb 


Hew IViM IfrinttMiiM B« 4 ts tlM Pnh^ 

% WnUMiar KsenpRert 

rrp jy/flf b tke cacfmd ^ « m*tf» at ihort crticlet Mmdei to #c< /ertfc in a ftmple 
L L toor the tmnomte Mcemitv ’at aad makntaH^diO the retail price at <»riei«j 
0/ manufactured MerckandMnp methud^ have changed ihn tha Itta* 

tw*entv pmrt—i'hatH/ed eMeftv aatlon-wide and world-gcide celUw *a* »««» 

maile potdblr bp adverticinp. la iMt remarkaUe develtipmetU of batinCM, cooMptlc 
dUctweriee have been made mhUik are not yet itidely knoten. It i» the parpote of 
Ihece articleg to eel forth tkeee diapoveriea no far as they affect price maintenanoe,-- 
IOditob.] 


IndepMident uMuinfaetimn insist thsti 
the mure efllctently and itldsly thrir goods 
are distributed, the greater Is the benefit 
to the public. If hardware la oonoentrat- 
ed either In storeruoms or in a large 
department stores, It Ip made difficult for 
the buyer to purchase. He must always 
rely on the nearest distributing point. Ifj 
that distributing iKiliit happens to be a 
department store several hundred miles 
away, he la delayed, often needlessly. In 
satisfying his wants. Distribution is the 
art of reaching the eouHumer; not the art | 
of making the consumer reach the manu¬ 
facturer. 

The modern merchant realises that the 
greater the number of retailers who 
handle his goods, the more accessible will 
his wares be to the public, and, therefore, 
the simpler will lie the problem of dis¬ 
tribution. But to secure the widest pos¬ 
sible distribution, tbe many retailers who] 
exhibit his wares for sale must stand on 
an equal footing. In other words, they 
must all be able to buy at the same whole¬ 
sale price; they must all aell at the same 
retail price. 

That end la attained by so adjusting the 
selling price of an article that It yields 
a fair profit to the manufacturer and Ills 
dlatrlbutors, aud yet Induces tbe imblle to 
buy because It Is low. Tbe selling prlc»> 
must be maintained, so that the Broadway 
shop deals with the public on the same 
terms as the general store of a vlllnge 

Rural communities should not bo 
obliged to pay more for merctiamllsc than 
people who dwell In cities, yet with open 
prices they are often compelled to do so. 
A widely-advertised watch that sells for a 
dollar all over tbe United Htates com¬ 
petes wlUi a watch of about the same 
commercial value, but which is not sold 
at a fixed price. While the dollar watch 
ill question can be bought anywhere at 
one price, and the retailers who sell It all 
make tbe same profit when they buy it in 
the same quantities, tbe competing watch 
Is sold In the larger cities by the larger 
dealers at 98 cents aud elsewhere at 
.prices ranging from $1 to fl.2S. 

What hapi«iia when prices are cut and 
goods are sold at a distinct loss by a mail¬ 
order house or a chain store? Supiiose 
that you need a dozen new blades for your | 
safetx razor. You have lieen accostumed 
to paying one dollar for them—a price 
which has been established liecause It 
means a fair profit to tbe manufacturer 
and to the retailer. A chain store In your 
town advertises that it Is selling for fis 

Sprace 

S l’RTTCR gum is one of the minor fur- 
(>st products which Is generally not 
taken Into conslderutlou by tbe forester 
In this country. In Bnrope n strict ac¬ 
count is kept of such small Incomes and 
an effort Is made to develop the minor 
yield, together with the major products. 
The galliering <if tbe spruce gum consti¬ 
tutes an odd iilmse of the north woods- 
man’s life and to him often represeuta a 
comfortable livelihood. Spruce gum Is a 
product of red spruce of the northeastern | 
States. Maine, New Barapsbtre, aud Ver¬ 
mont contribHte largely toward tbe an- 
hhal yield. The gnffi Ptit through 
ahrasioos la Abe ffiiused by 

■ ''jp/Mta or checks j 


cents the very blades for which you hare] 
been accustomed to pay >1. The saving: 
Is considerable, aud accordlngty you buy 
your blades at tbe chain store. 

When next you have occasion to buy a 
dozen safety razor bladesi rou find tbutj 
the comer druggist from whom yon once 
bought no longer carries them In stock. 
Why? He was nnable to compete with 
the chain store. Tbe chain store has long 
since ceased to advertise the rasor blades. 
Still, you try to purchase a set there. At I 
the cutlery counter you are told that the 
razor blades are no longer carried In 
atook. If you want a set you must write] 
directly to the manufacturer for them. 

While this Is a hytsilhetlcal experience 
It is one that actually occurs frequently. 
Only the price of a very widely- 
advertised article is cut, one which Is 
bought liecause of Its acknowledged 
merit one which is guaranteed by a 
reputable maker, if tbe retailer finds 
the demand for that article suddenly 
extinguished because a deiiartment atore 
Is offerlug 11 at less than cost he la com¬ 
pelled to discontinue Its sale. His atock 
Is usually HO small that he cannot sell 
other leas well-known goods at so large a 
profit that he more tlinii reimburses him¬ 
self for any loss that may lie Incurred by 
selling a widely advertised razor blade at 
less than cost. Thus, tbe citizens of a 
small country town who were at 
able to buy a tbousaud different adver¬ 
tised wares - hats, shoes, hardware, aud 
imckage food-stuffs—at exactly the same 
price as th»‘ citizens of every other com¬ 
munity In the country, are compelled to 
deal with a distant mail order 
And thus tbe way to a distributing trust 
la pavtid, a trust composed of deiwrlment 
stores aud moil order houses, who may 
dictate to manofacturors. 

If the mail order homes, tbe depert- 
ment stiyres, aud the chain store 


tbe barit'We lo ibtt' pnequsl thawing j 
after excessive cold of the winter. The 
resinous substance which nature provides 
for plugging np tbe holes or cracks hi the 
bark comes through and ofteiPfomw vari¬ 
ous fantastic shapes upon the bark of tbe 
trees. At first It 18 soft wbltlab and 
pitchy, but after the Intenge cold of «bej 
AMt winter It liecontes hard' pM dlffing** 
jtd.g,barker hue. Aft«r kbe ii< 


willing to sell well-known guaranteed arti¬ 
cles at a loss, year in and year out, If 
manufacturers were willing to counten¬ 
ance this trade on their own good name, 
It might be possible to advance an argu¬ 
ment or two in favor of tbe iiracflce. But 
price cutting continues only for a short 
time Its chief purpose la to attract 
trade, to give the Impression that other 
articles, on which grout profits are made, 
lire sold at an equally low rate. When 
that piiriKise Is attalneil the price-cutter 
droiw the undersold nrtlcle from his stock. 
Hence the public finds It very hard to 
buy the desired goods at any price. 

Gum 

commences to tnni red, When It Is fit to 
b«* gathered for market. 

The gum picker freiiuently spends 
time during the spring going about i 
tug and scarring the treesi so as to make 
sure of fliidtng enough gum to pay forj 
bis labor when he calls around a year 
two later Tills Is ilune by cUmbltig a 
thrifty tree to almve tho old limbs and 
high In the sunlight, and scarring tbsi 
south side of the trunk 
whorls of branches with < 
ahaiied like the letter V. Making arti¬ 
ficial provision for the exudation of spruce ] 
gum in a systematic metbod has only re¬ 
cently come Into practice; Healthy, 

thrifty trees rarely linvs gum on tbem. 
It Is found on trees thaf liav« bscoms: 
stunted from some Injury, op are Infested 
Ity insects, or otherwise f 
slonally one will find a triffit ybere moriy. 
all spruces yield gum. 

It is said that the best t 

under favorable oatidltuublt <«oUMt pt a- 
day from 8 to 10 pauudi bR dmOe 
though from, 8 to h nromh 
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AMERICAN BRONZE CO. 
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CRUDE ASBESTOS 
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Haw MamAictarers 
Cm Increase Their 

BUSINESS 

a—h'-titi-"....... . . 

Re«d Carefully. Every Week, the 

Omifidl AdratioBf Cohna 

SciENTinc American 

Some week you will be likely to 
find an inquiry for aonethiag that 
you idamdaetuM or deel in. A 
ptonipt reply may brine •» order. 

WATCH rr CAREFUU.Y 



CiMtted It will abrliik about one flftb lu 
Wfllgbt, which la worth Croni $1 to 1^1.00 
ft pound. The beat ffradea of num tra- 
(luently bring 12 a pound. Bangor, Maine, 
la the principal trading pednt for ^rnce 
gntu. Many tona of It are ablpped from 
here every year, and the bulk of it la aold 
In New Bnglaitd, where the gum chewera 
much prefer the apruce gum to that kind 
Which la manufactured from paraffin and 
other klnda of wax. 

Novel Ums of Com prcMicd Air 

(Oonehjded /row paffe 0 > 

8, only one being ahown, and oppoalte to 
them there are- two Idler toda, designated 
/, Which arc differentially geared to the 
ahlfter roda through the pinion O. The 
aelector Anger F, which te made Integral 
with the Platon rod P ft the piaton P and 
the long pinion F L Ate Into slots lu these 
ahlfter rode and idler rods when rotated 
through the smaller pinion meahing with 
the pinion PL; thin smaller pinion la con¬ 
nected to the steering column Indicator. 

The air dletribnter la controlled by the 
eintch position. With the clutch engaged, 
the valve is closed; when the ctnteb la 
disengaged the valve la in the position 
shown admitting air behind the piaton and 
forolog It back. In action, a neutral col- 
the piaton rod, on Ita backward 
movem^t, throws all the roda to the 
tral pualtion. Depression of the clutch 
pedal ftrat closes one port and then opens 
communication with the other, forcing the 
piaton forward, the aelector Anger draw¬ 
ing the rod selected by the ateerlug col¬ 
umn Indicator. The action of the device, 
therefore, is Arst to place the gears In the 
neutral poaltlon ou the downward pres¬ 
sure of the clutch pedal and then tc 
gage the gear Indicated by the steering 
cedumn indicator ou the upward move¬ 
ment of the clutch pedal. It is possible, 
however, to slip the clutch, without the 
necessity for chaugliig the gears, a certain 
amount of leeway being provided for this 
pnrtxHie. 

The particular advantage of any sys¬ 
tem of the kind, aside from the fact that 
It eliminates a certain amount of manual 
labor Is that It permits the driver to have 
both bands on the steering wheel at all 
times. It also Is iKMslble to anticipate a 
gear shift in ascending a hill, for in- 
stance, the steering column indicator Is 
set for intermediate speed while the car 
Is running on high gear and then the next 
time the clutch iiedal Is fully depressed, 
lutermedlate gear automatically Is 
gaged without further work on the part 
of the driver. To prevent reverse gear] 
being'engaged when the car Is running 
forward, the reverse position Is protected 
by a latch and to facilitate night driving 
the Indicator Is Illuminated by a suia 
electric light. 

Fuel Production in the United 
Stntee 

(CsfioliKted /ram poo* 10.) 
underlie North IMkota (besides a vast 
tonnage In other Htates) until recently 
was considered to. N Worthless for any¬ 
thing but the most local consumption. It 
is now known that all this coal ranks high 
as a gas-producer fuel, being more effi¬ 
cient lu the gas-producer engine than the 
beat Pocahontas coal under the ordinary 
steam boiler, aud furthermore that it can 
be made Into high-grade briquet fuel by 
simple pressure, without the use of the 
expieiislv^ “binder.” Again, our present 
total estimate of thirty-two hundred bil¬ 
lion tons of coal lu the United Htates (ex¬ 
clusive of the great deitosits of Alaska) 
takes lute consideration coal to the depth 
of only 3,000 feet. Goal lying beneath 
that depth Is classlAed by the Geological 
8 "non-coiil," however thlt^ the 
seam or high-grade the quality. Tet 
glitm Is oiwratlng a mine but a few feet 
abort of 4,000 feet in dc^ith, and Geriaauy 
estimates her coal reserve on the basis of. 
a ll,t)00tfeet depth 

linftliy, approachlhg the subject from 
sjftut of the most ecouomteal use of 
at cuftl after >tt Is mined aud de- 
llyersd In the power plaut or the fftebW^; 

‘ fit gmftU podiortUin of ^ stored 



Ah. Rmd bsAl wWi "TARVIA X.” 


The Modern Road Binder 


P LAIN 

to ilow lusM-dnwa UalSc. Modsrn 
tmAc, vtith Si high ipaecl, danSe- 
giita sad dmlioyi the orduiry meesdem. 
Ill minersl biader cannot roiit the thnud 
of a dnvinf wheel. 

Roedt adequate fot modem trefic muS 
be bonded wkh mmelhing edheeive, duc¬ 
tile end leiiaii^. Such a binder uTarvia, 
a tpcciai prepared coal tar compound 
which retami Si good quahliei through all 
weathcri and icaiont and holdi the SoBe 
fiimly in place renting all clemei of mod¬ 
em Itafic. 

Tarvia a made in three grade*:— 


a binder in the laige voidt of now 
iclioo; “Term A" b of thiaaer 
coMUteneyfornifaeingoperanoiu; “Tar- 
na B" 11 uied cold, can be appbed from 
a ipnnkling cart and ii lufficiently hmpsl 
to percolate into the pore* of an old and 
well compacted toad 

“Tarvia X" i* required where new 
consruchon w called for. “Tarvia A“ 
and “Tarvia B” ate uied ii 
and proletang roads already in 

A tarviated road or pavement ii prac- 
Ucally duslem and mudlem and the mam- 


e than m 


1 the los of Tarvia 


Boolfleta on requtst. 

BARRETT MANUFACTURING COMPANY 

New York Oamio Plnlidalphio BeSon Si. Lnie Koiuw Oly Oovolainl 
CuKunuli Mmnmpolw Puuhirth SmHI. Cony. AU. 

Tht raIttMa mit. Ca., UA-McnUMl. Toroele. Wmaime. Vaneouvw. Si. lohn. HaMai.SySeey, NA. 



The two indispensables 
of modem business—the telephone and the 

lil/TT/IPAV/'lE 


The Dictaphone saves every minute your stenographer now spends 
in taking shorthand notes; every minute you spend in waiting for your 
stenographer; in holding your dictation down to her speed; in answering 
her questions. Demonstnitlon by appointment in you: own 

Outllde Of the incalculable Increate In your office on your own work. Reach for yoor 
own efficiency and convenience, the financial telephone and rail up “The Dutaphone," 
retuhof the Dictaphone lyttem U that you save If you don’t And that address in your tele- 
the colt of the itamp on every letter that goei phone directory, write to the 
out of your office nearest address below 

'‘yoesoArs irosx*-* wm w. siMsMiik. t. sm 4 yn. 
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The Ten Greatest 
Inventions of Our Time 


Wc- hear much of the great inventions of the pant— 
the telegraph, the sewing machine, the telephone, the 
reaping machine, photography, Bessemer and open 
hearth steel, the steam engine and the phonograph. 
Yet the inventions of our own time arc as epoch-mak¬ 
ing and as dramatic as these. 

Perhaps because we have become accustomed to the 
use of tlie old machines and discoveries, perhaps be¬ 
cause the achievements of latter-day inventors succeed 
one another so rapidly that we are not given much time 
to marvel at any one of them, we have not fully realized 
how stirring and wonderful are the products of modern 
ingenuity. 

Only five years ago the man-carrying aeroplane made 
its first public flights; only the other day hundreds of 
passengers on a sinking ship were saved with the aid 
of wireless telegraphy. At least a dozen inventions as 
great have been perfected in our own time, and all 
of them have made a man’s work count for more 
than it ever did before, and have made the world 
more livable than it ever was. 

Why should we not tell the story of our own deeds? 
Why should we not review the industries created 
by men who are .still living, men whose names will 
go down into history wdth those of Watt, Morse, 
McCormick and Howe? 

That was the undcrl3dng idea of the November Maga¬ 
zine Number of the Scientific American. We knew 
that the “ten greatest inventions of our time” w-as a 
big subject when first we planned the numl)er, but 
how big it was we never realized until wc surveyed the 
field of modern invention. 

Then we saw how' astonishing was the progress made 
in our own day, how much mankind had benefited 
by the inventions of great modern intellects. We began 
to appraise inventions, to weigh one agai nst the other, and 
to determine in our own minds which ten had contrib¬ 
uted most to human progress and happiness, which W'erc 
really great pioneer inventions, and w hich merely re¬ 
markable and valuable improvements on successful past 
conceptions. There w ere so many achievements to con¬ 
sider that it was hard to arrive at a definite conclusion. 
The upshot of our ow n thinking has l>ecn to leave to 
our readers the decision 


I eitergx Ui Ui« owl )aini> la uttUMd to-dajr 
tbe raitroada me aiwu»llr aboot 
eOO tom, yat It la eiit|b#«to4 ttat wt 
Uutn W par cant at tWa l» 

to drtae the engine wtUtola; nnd ttkta la 
far mows than fonmrty. No one can 
doubt tlMt during tba next geobratton 
tliero wfll be vaatly mora uw aud loss 
waato In eyery pbaae of tba Indugtry, 

1 ranging all tbe way from the mlidinit to 
' the filial application of th® power. The 
present up-to-date plant, for liwtanc®, 
bnrna lUt amokc and aurea the power it 
was wont to waste lutu the attuospbere, a 
HttvltiK In Nomo cases of 10 iHsr cent of tbe 
fuel bill and a greater gain to the public 
lu the absence of dirt. Directly and In¬ 
directly tbe amoke nuisance Is estimated 
to cost the country between $280,000,000 
and $300,000,000 annually. 

Obaervationg of the Companions of 
Sirius and Proryon 

I N No e4« of the A»tro»*omtcoI Journal 
Vrot K. B. Barnard of Yerkea Observa¬ 
tory publishes hls results on bis "observa¬ 
tions of tbe companions at Sirius and 
Trocyon." Because of the groat bright¬ 
ness of the principal star lu each case 
which Is imrtleulnrly troubleoome when 
the air Is not ijerfectly steady, conditions 
have seldom Iss^u good for observliig for 
such objects ns the oornmnloim of Slrlun 
and esitecially the close companion of 
I'rocyon. 

In the present obserrattonK of Sirius it 
has seldom been necessary to use the 
hexagonnl diaidiragm (A N., 4845), - 

though the satellllo Is alwnjs b«>tter seen 
with It Cnder good condlltonh tbe small 
star is II very bright and conspicuous ob¬ 
ject. A little iHstnrlxauce in the air, how¬ 
ever. miikes It faint or Invisible. Tbe fol¬ 
lowing lire the measures of the companion 








What Are the Ten 
Greatest Inventions of Our Time, 
and Why? 

For tlie I’liree best articles on the subject, vve 
offer in the order of merit, three c'ash prizes; 

First Prize: $150.00 for the best article 
Second Prize: $100.00 (or tbe lecond best article 
Tliird Prize: $50.00 for the third best article 

On another page of thi.s i.ssue are printed the 
rule.s that w ill govern the conte.st. 


J^naw dwt you vnB lecwoe a f#*; 
idgr jfirta Aicome 
CMintad upon in ad««li|C» 

aaneaS ihm thapromm agliMlM* 
ly mmiMmeMpamiMimaftU 
ganarul o m m Ht y ‘ ' 

daqr iga twadhcMdag ^ iW «« 


f H you u* M iniueoc—as* a Wam> 
(ator— wiite today <far tarn ifigMMMlI 
beeU«t23. 
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Sehaeberle’a Companion of Procyon. 

.'4chacbcrle's cuinpanlnn of Procyon is 
a far more dlfficnlt object than the com- 
IMinloti of Sirius. It requires the Isfst 
condition even to seo it. At the prewut 
measures, though dlfliciilt to observe. It 
seemed to Prof. Barnard to be brighter 
than for oomc ,M>urs past. Tlic hexagonal 
dlaiihragm was a groat help In Its obser- 
viitlon, and was invariably used. The 
comimnlou is now perhaps slowly closing 
in oil the bright star, as indicated by the 
measures. If this is true, observations 
of It will iKtcome more dlfllcult and i>er- 
hoiw Impossible later, until It Is again 
favorably plact'd lu its orbit. The angu¬ 
lar motion of the small star sei.ms to lie 
iiicreastng somewimt and la now l)elw(H>ii 
5 degrees and 6 degrees a year. Follow¬ 
ing are the inensures of Sclinelierle's I'om- 
panion. 


Catalogue of Sdkiirtific 
and Teedmioal Sooln 


VENDER 

Counters 


The Current Supplement 


rpin.S w'el'k'H Issue of our .suppijimbwt 
* brings an article of unusual Import- 
anci' and Interest from the pen of Prot, 
Hlrkeiiiiid. win, bus become famous as the 
foremost among the rather small IsMly of 
men to whom the new industry of the 
niBiiufaeiure of nitrates from the air 
owes Its existence. Prof. Blrkelaud baa 
achleied greutiiesn not only in the world 
Ilf applied science, but also In the prase- 
cuUon of researches of a purely scientific 
character. For some time imst he has 
heeu cndnctiiig a remarkable series of] 
exiieiiments in wlilch be Ims reprodncod 
on the laboratory scale certain phebumena' 
observed on the sun, such us the corona, 
the sunsiiots, etc HI# article on "The 
Origin of Worlds" la one of the moat re¬ 
markable publicatlous which we have hgd 
occasion to place on retard for some tlnw 
1 rmst.—P. J. porter wMtee on life han- 
arda In crowded bulidlnga and tbe mmiM 
to be employed to reduce auch riaka to a 
nrinimum.— A Diesel gil^ne of IFrooeh 
manufacture ia deaertbed.—Dr. J, J, Dbb- 
bie tells ua of the aervieau which the «pec- 
troan^ baa nuiderett toe or«aBto toanjiat 
—A «. Rogera deacclbea a BtodUhtd 

ciprocawir for latoito. J 


Makes Any Boat a 
Motor Boat 

Tt.l. Omit, Urki, urn 

ukc rou 2S mil« Bcr nllaii «a gm- 
IIIM liiM UloM&Ml. 


PORTCTif&f' 

Wr(a Av iM« to i f stosi i 

WinZMIAN MAMNB MOlTtoR CO, . 

















■ XMllr roar quer)** «« Mpiratt 9tmt* 
*f jWJWr wMb eorrrtiMndtnf iilWMt qucb mat- 
tem 84 PBtcnti. sutwerlittlonl. ftvolM, etc Thia 
'«rlM facilitate aniwcrlaa jrvur quaa- 

tloiw, >a» in nan? caaca they bava to be r«> 
fetiwl to asperta. The full name and addreae 
•dbo^M fw $1^ on every ahect. Mo attention 
WlU (w paid to unaigned qQcrtea. KHiU biata 
to oorraapoiMlaBta are printed fton tUna to ttiae 
and wUi be mailed on requeat. 


(laSaO) B. N. Mka; Kindly tall me 
what la Uie valoclty «t oleouiotty. and abm (ha 
velOelty ot llabt. A The valactty of electrlcai 
vravea tbroush apace la the tame aa that irf light 
tlw vntoetty of a eurraot ot alaetrtelty over a 
Wire Ja very much alower. It vaiiee wUh the 
.Intenatty Of tho dectiMly and the alae of the 
wire 

(12B21) W. F. F. (Mice: A Ug-iit ball, 
wban pleoad In a atroiig jet of air laaulna from the 
oridea ot a naaiiy vertical pipe, arm and a poaltlon 
of aqufltbrium and remain there atupendod, even 
If (ha atla ot the pipe be tnoltned aa much aa 45 
deanwa (o the vertical. The aane thina ooeuri If 
other Aulda be uaad. aa air, ateam, etc., hot the 
maatinum ancle of tnetlnathia deoreaata with In- 
meaeina deoalty of the fluid. Why la thlat A, 
The ahtKular rotaUau of a ball upon a let ot air or 
eratac la eaplalnod by the adbealon of the fluid to 
the ball, both rotatlaa the bail and draeloc (he 
Jet around the ball in the dlieetloa In vrhicb the 
tmU ratateL atwa tending to hold the baU in con' 
tact eltb tne ttnam of water or air. 


Motor Truck Efficiency 


The Firestone quality in tires— 

The Firestone variety of types— 

The Firestone Quick Removable Rims— 

The Firestone sureness and sincerity in suiting 
the equipment to the special need— 

These things make up the program for maxi¬ 
mum eflBciency of your trucks. 

Brestotic 

Truck Tires 


PC«nAI«>><!eMltNT IldA^ 

d2822) J. C. A. Mka: In tho once of 
ppUmaaM IdlA ISia lolty adja^t bundlnsa aoparated by a narrow 

“***•**• '^Wloby Mnaa'aCo.i lan« and tana, u the ligbt In each Inoraaaud by painUiig 
pmoaMtOi whMa t{ha natta nt cac buUdlng Audog on lano iw- 

^ ^ flyrfad to? It anould bo noted that the ddoa of 


There la one for your truck, 
your loads, roads and spepial 
service condition. 

Notched tread, shown here, 
is unrivalled for mileaee and 
truck protection in general 
service for heavy duty 
Your requirements may be 
best met by an entirely differ¬ 
ent type. Bat in any ca^e, 
you need Firestone Quick Re¬ 
movable Rims. 
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NEW 

inhknahonal 

EmaOPAEDIA 

BEST 

fw At Muahictanr 


Tha Maw IntamaiSatial EncyeloyaadU 
givM a «ami>kW liiMory andi nodtirn da- 
wriptioa oi manttbctiuing tn every hnuidt 
and deMmant of iu thoutand Dhaiei. 
Under Ute beadinga and wb-haamiu^ of 
Cotton, Woo)^ Iron, Steel, Silk, Flonr, 
Bidet and Leadier, Fooda, Liqnpn, and 
alt other apMepthite head!a(*> um MM>u- 
faeturtr will Sim a full, lutt and libend ea- 
hitdt, With ^ipropitetc OlutueilDiM. Men 
hUmotti i» miividiRiturinf and' iedpatriat 
IMdi esntdtMttfl lutely to the papen of 
the Mew InteMbatla^ Bneyclopa^ on 
thou M on aS Wthor «uh)<e*(, thwisivint 
to U» cenMMUa m welgw mi amunrity 
of great value Ilo Siom who te«sire cor¬ 
nu data to mmiit the etoeij^htdei of 




many wbidowa. There la undoubtedly a mnaatiun 
ot the entrance ot mora light, but la thla wnaadon, 
lor want of a lietear term, more Uluaory than real? 
How much of thla appanmt Improvmnent la due 
to the frequent and Involuntary glanoM of worit- 
en on (he whtto walla oiiixMlte their wlndawa, 
wUeh were tarmarly ml. and how much la aonulne 
Inartaaa In the volume of light Indooro? Uaa the 
effect of ao Ughtonlng (he color ot tiie walla ever 
bnao aelnitlflcaliy determined or moaaured? A 
The eliect of the color of the aunaundiug walla 
Upon the IlgkUng In an Inahiaed area, Uke tho apace 
betwean tail huUdlngs. la very marked. Kaparl- 
menta caratully ooaduotod ahow that a white watt 
will give back about Sfty per cent of the light 
which faha npoai it. while a red wall will only give 
faaok Utom per cent of the Ught It racelvea. 

(128S3) B. E. H. ukii; 1. Wfll you pub- 
Uah an aooount In the BeianTiric AuaaicjtN of 
the method uaad la graduating aurreyora' iuatro- 
inanto, tranalt. aeataata, etc, Into degreea. ndn- 
uMa. etc.? A The drclea of traiiWU and other . 
eurveying inatrumenta are graduetod by the 
dividing engine, which hav an aocoratoly divided 
drole a tool which graven the Unea aa the 
drew Wtiich la to be graduated la turned eround 
under (Ida tool. Your quentton aeema to rofar to 
the method of nwUng the divldlag engine ntber 
than to the dividing at a dreU) witii it. The only 
dunculty Hen in getttag the flrat drde divided 
aacnratoly Alter that the aoi>ylng of thle drde 
preaenta no dUBoulthM If you wluh to atart at . 
the b egi n n i n g and graduate a drde with dlvl- 
dera, you ahottM determine (ha dntple dlvMona 
flrat, the half, quarter, and glnh. Then divide 
theae Into halvna. Udrda, etc., tJH you have vary 
lanall dlvidona left, which oan be divided by oom* 
p a aaaa into the ultimate dtviatoaa tn thla way 
the arrort wilt be diatrihuted around the entire 
drde and WIU net aeoumulatt, ae they will by 
aptWtaisoffa long diataoanwltti the dividm Thla 
wWproveadmple way toprodHd. aHbough there 
am other modea cl proceeding. S. How h the ' 
verolrr made lor each? 1 cannot find anything 
that expiatna thla. A. Averniertatwually madeby 
taking a otrtatn number of apaoaa on the ocale and 
dlWdlng them into ono more apace. Thun, tt the 
drde were divided Into halt degreea, or SO-mlnuto 
apacw, a vernier to road aingle mlnuwa wouM be 
oonatrueted by taking 3P tpaoea of the drde and 
dividiag It into 30 ipaoea. This given what la 
caUad a dteect-readlng vernier, which la the form 
usually fbund co inatrumenta. 

. (13824) 3. M. B. aakai Imat Sunday, 
Jww lab 1 aang dectrir wavn* nn a toiegraph Hue. 
Will yod l>bMpe teU mo if there to any reoiwd of 
deotrir wavea having been aeon before that date? 
The waves SO iOdota and daate. fltnoe Sunday 
.1 can aee theae flying warm whan r take tima to 
took tor (hem, A. tf deoteio whvra were able to 
affect the eyp. they would ho leeo aa Ught. aad 
eoOkI hot be dlatttguidied from tight. The tmvea 
uiad in the wirotoH and ottisr nia^ ^ telagrapb* 
tag are many ttowa laager thun thoae which Cao b« 
MOMpitaad by the eye. toe wonld auggeat thM . 
whM .yonaho cn tim taiegreph wirM waa ,USM 
jhlnuiaMiw from Uw bright wire, an ailhot wtoto 
^ UifleiiMIto laswtafle to callMI dlffraotlcru tHa 
ndfllff bo Juat at yah doaerfba li afl 
'towMtsaw. traubtiag of thh ittght aa toe wire 
to the air. whlla the ana atom 
wave-tlto ere can datesh k, 
A^toa totohatodtos of an 'into: M .tongdt.' TU 
ttotoflto produoedto'ateut 


The Firestone 
Tire & Rubber Company 

“Amarkn'a Xairgeat Eaxiustoo 
TtnottdlUm Motors' 
Aks«ii.Ohlo AUUr 



Form Work 


are the most economical and satisfactory form of 
floor constRiction. Plan them with either fiat 
or curved slabs; they are equally simple to build 
and require no false work, when you use 

SELF-SENTERING 

Send for the Fireproofing; Handbook which tellt iJl about 
this newcombinrti centering mid reinforcing m concrete 
cotwtrurtlon. Mailed free on request to any engineer, 
architect, builder or owner. 
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Co-operation 

and 

Enthusiasm 


are evident in the response 
wliich our subscribers are 
making to our request for 
the names of people that 
the “Scientific American” 
would interest. 

This is gratifying to us not 
only because the co-opera¬ 
tion of our subscribers is of 
the greatest assistance to us 
in increasing the circulation 
of the “Scientific Ameri¬ 
can,” but also because it 
shows that |he improve¬ 
ments made in the publica¬ 
tion meet with the hearty 
approval of its readers. 

As a result we have materi¬ 
ally increased the circula¬ 
tion of the “Scientific 
American” and have had 
the pleasure of extending 
the subscriptions of a large 
number of our friends who 
sent lists to us. Have you 
- sent us a list? If not 

Hetfe is the Way: 

Simply send us the names 
and addresses of the people 
you think will be interested 
in the “Scientific Ameri¬ 
can” and we will do the 
rest. An accurate record 
will be kept of all names 
received in this manner and 
for each new subscription 
we get from any list we will 
extend the subscription of 
the person who sent the 
rf'^imes to us for four 
months. Thus if we re¬ 
ceive three new subscrip¬ 
tions from any one list the 
subscription of the person 
who sent us the list will be 
extended for a full year. 

Of course, you may send as 
many names as you wish, 
the greater the number of 
names you send the larger 
the number of subscriptions 
wc,,will probably receive 
and the longer the period 
for which your own sub¬ 
scription will be renewed. 

Be careful to write the 
names and addresses plainly 
and don’t fail to put your 
own name and the address 
at which you are receiving 
the “Scientific American’” 
on each list you send. 

Address all lists to the Circu¬ 
lation Department, Scientific 
American, 361 Broadway, 
New York Qity. 


NSW BOtUtS, ETC. 

Tmj QAeoLijiB MoVoiii. By Harold WWt- 
imr {^uaon, M.E. Now York; OuUnt 
Puhliithing Company, W18. ISmo.; 


Thl« 1* » priinvy 41«a«iiSon of raotor trVM, 
v»lv«B. I#nlik>ii. luMoatton, etc., written for 
the men who wanta to know how and why. 

The Man and the Woman. Chapter* on 
Human Life. By Arthur L. nalmon. 
Chieaao. YorbM A Co., 1013. 12mo.; 
i4f> pp Price, 7B oonU. 

The Pobtohe or Bchool Chu.dren. With 
Its Home llyiriOTe and New Effleienoy 
Method* for School Training. By Jetww 
II. Bancroft N«)w York: The Mac¬ 
millan Company, 1913. 8vo.; 327 pp.; 
illuKtratod Price, $1.00 net. 

The author hia glreii IM a very thorough dl»- 
ruwilun of pnature In It* ndatlutui to energy and 
healtli The dangert of ‘'overuorreetton" are 
pointed out. and It la Bought u> im-ulrale true 
Ideal* by plate* reproducing painting* and 
soulpturoB showing natural and gntroful moden 
of Btanding anil walking 

Movino PifTUKE*. How They Are Made 
and Worked By Prederiek A. Talbot. 
Philadelphia J. B Lippincott Coin- 

iiany, 1912. Svo.; 340 pp., illuetrated. 
Price, $1.00 not,.‘ 

The numsroua branches of moving-picture 
art and Industry are popularly deacribed The 
methods umhI In trick ptetunsi arc expoaed. and 
there Is an explanation of the talking and sing¬ 
ing motion picture, showing how movonnnt and 
sound are synchronised 

PouETBY Food* anp Peedino. A Manual 
fur all Breeder* By Duncan Forbe* 
Laurie. New York: Caasell A Co., 
Ltd., 1912. 8vo.; 188 pp. Price, $1 

net. 

Part I concisely conveys the experience of 
the author In foods aod feeding Part 11 la 
for those who desire to go more deeply into the 
matter, and gives a brief outline of tbe chemistry 
of foods with extraett from leading authorities. 

Panama and What It Mean*. By John 
Fo*tor Fraser. New York- Ca*Ael] A 
Co., Ltd, 1913. Kvo.; 291 pp.; with 
map and 48 plate* from photographs. 
Price, $1.70 net. 

“It Is * big thing The world Is loolctng on." 
•ays the author Aud his way of putting thing* 
and hh Inairucttve photognphs enable the 
reader to look on from a point of vantage Tbe 
men. the machinery, the accxnnpUshed work, 
will Ih> sharply defined and real to him who 
reads the story 

Dyke’s Automobiie IfeNCYOLOPEPiA. Third 
Edition, Rovisod and Enlarged. In 40 
Parts,. Containing 239 Chut* with a 
DiotlOlkTy and Index treating on Con¬ 
struction, Operation, Repairing of Auto¬ 
mobile* and Gasoline Engines. By A. L 
Dyke, B.E. St. Loui«: A. L. Dyke 
4io.; 0(iO pp.; illuatration* and 239 
full-page chart*. Pni-e, $3. 

The author claims to have published the first 
hook In Ainerica on automobllee—a treatise 
called "DlatHues of a Oasollne Automobile and 
Ilow to Cure Them. ' However that may be, 
there Is no denying that his encyclopedia la a 
most helpful guide for any amateur to poaseas, 
that It teaches the oonstruction of parts, tbe iirin- 
clplOB of operation, the diagnosis of troubles, 
aod the application of remedies In a concise and 
eailly understandable way 

Science Fhom an Easy Chair. A Second 
Series, fly Sir Ray Lankegter, K.C.D.. 
F.R.S. New York: Henry Holt A Co., 
1913. 8vo.; 412 pp.: 05 illustration* 
Price, $2 net. 

Those general readers who have seen tbe 
Aral serins of these chatty leanns will not be 
disappointed In tbit second volume Kioli In 
Information, It It still richer In suggestion, and 
should he placed in the hands of all tlrasc whom 
II Is desired to Interest In natural eclonoe In 
stating that the papers deal with such tubjecw 
as the problem of the galloping horse, tbe Jewel 
In the toad s hoad, DxmI and cookery, smells 
and perfumes kisses, laughter, and fatherleas 
frogs w< give some Idea of the scope of the work. 


The New 

A Compwulium of ^ 
pm for the Yw 1912.^ ^ 

Dodd, Mead A Clo„ 1018. 8vo.; 822 
pp.; illustrated. 

This Year Book, though inttraatfanal fai •cope, 
maket an eapedal appMl to American reader* 
by lu full treatment of AmericSo fubjeeta. The 
presidential campaign, for example, which ao 
contuated new la*uos and preeontod new phaaei 
of Interest, la dealt with at length Other timely 
di se iissinna Include the Titanic dteaetor and tbe 
question of safety at sea, the Balkan war, rail¬ 
way acridenw, minimum wage and wortilng- 
men's compensation, tbe lyntheala of rubber, 


Calculation* on the Bntbopy-Tbm- 
PKRATUHB Chart. By W. J. Crawford, 
D.8o. Philadelphia: J. B. Lippmoott 
Company, 1912. 12mo.; 74 pp.; 52 

illustration*. 

These explanations are written for student* who 
have lacked time or opportunity to delr* deeply 
Into underlying principle*. To quote the author, 
"It la absurd to refuse to teach the uee of a spade 
to a child because ho does not understand all the 
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GoedLaiy':gK.' 


Ilw “BARm*’fSMiw AttI 


lOloWMIf^lMMg 

Sand ArAtfCMdiliB* <j 


II you h«^ hamdr 


SMITH ft mnniATCCL 

tiasiftsss|iwM.HmTstk. U. lAs 


Practical Locomotive OrBRAnNO. By ■ 

Clarence RoberU and BuM^i M. ^th. autoBuilc leed, fabB Imrinfc dt- 

Philadelphia; J. B. IJppiawtt Com- 

pany, 1913. 12mo.; 292 pp^^ ll^rtra- mking round m Muaie 

UonBin text and 6 inserts. Frice, $2 net. | I jrijls J*l«" to jd". «youuse b 

Mr. Boberta Is assistant road foreman of en- • H I bniceandbitforwllini, 

gtoioa, and Mr. Smith la’alr-brako Inatructor, both ■ « I the mfldiod. Uee a Tlil fcrrtT’ 

of the Pennsylvania Railroad Tbair handbook 1B11 chain drill and note eesultt; 

give*, for the benefit of engineers and firemen, the 1H| I u .Mm tm ih«a. Aifc •** tialH ea 

latest practice In running and firing, with partiou- 1 ff I -KB) 0fKli.*la.lm. M aiton sal* Jsr 

lar reference to the types equipped with super- 1 11 I cslly. •ewimttMStoeesasIgwIllhttlis 

beater*, brick arches, and Improved valve gears 1 ■ I >*" .. , _ 

SMITH ft amaniATccL 

The Making OF A Great Canadian Rail- v* Ml Cl ia l m ftwri, Hm Tssk. $■ lA> 
WAY. By Frederick A. Talbot. PhU^el- ' —————— 

phia: J. B. Lippincott Company, 1912. 

8vo.; 349 pp.; illuatrated. Price, $2.60. 

Canada Is repeating in many ways our own mss earn I' esift 

earUer triumphs over waste and wUd. The author WUriNl|§ aoiCm 

spent the greater part of the year 1910 In travers- tV M-IJ 

tng—by pack-horse and canoe when other means IfWimHl HwUlW 

failed—tbe route of the Grand Trunk Padfle. Bo ^ . 

Intimatdy did he mingle with the englneen, team- The Up-tO-tb^miiRltE noldfil^-WIth UlC 
stem, and graders, that his recital of thedr labAs points and a fihocic allfiorbbf. ” Wordl 
and their conquests to very appoaUng. It to not ao Irnoivina about Sand fot Circular- 
much tbe technical detail* of the work which be „■ 
glvee us. but tbe nmln feature* of tbe imderMUng MONTGIHIERY * CO., TmI lilfm 
In thrir relation to buroan endeavor. 108-107 FullMi Street ' Mmf Y««i CMgr 

The Theoby of Enoinebrino Drawing. 

By Alphonse Adler, B.S., M.E. New 
York; D. Van Nostrand CoinpEnyT012. 

Svo.; 312pp.; illustrated. Price, $2 net. 

The subject-matter of this'text-book to for tbe 
most part Identical with that usually presooted 

In treatises on descriptive geometry, but the A j \ || 

author believes his title to be more clearly Indlca- 
Uve of the ultimate purpose of the book. In it be 
alma to correct certain weakneasea In tbe theory 
of descriptive geometry as usually set forth. He 
reverse* the accepted order of starting with a set 

of deiiDitloDs and with poInt-proJeoUon, and of *— ^E'liaw' 

building upon tbU foundation the theory of pro- - — ——- - - 

Jection of lines, surfaces, and loUds, and InstsMl Ym MbJ Cnmi ft Q^SCENT JOINER 
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nay be Interested In learning the eanene of I ^ JbftlO Madt IRN-JMtfe INMcW 
taste in art and In tetabUsbiag within them- | TsIsHrisni AwsA 0 Rmd * ’ ■ a— 
acceptable standards of Judgment I * UMIBf 


Structure. By William F OanonK. Ph. 
D New York; Henry Holt & Co., 
1913, hvo.; 478 pp., illuHtratod. 
Price, $.3 .W wot. 

The first thing that impresaea iw on taking 
up this voluinc I, tbe oxoclleuce of Its mechanical 
makeup and a perusal of the contonu soon 
convinces ns that the author has excellently de¬ 
veloped his i lirme It to a book frankly Intended 
for the leariwir, and goes to the bottom of things 
even to the extent of sacriOoIng brevity to ex¬ 
plicitness It abounda in unusual Ulustrathma. 
and to at all timet m> appealing as to create a 
veritable enthusiiintt In the rMdsr. 

The Motor and the Dynamo. Bv Jgmoa 
Loring Arnold, Ph.D. Eatton, .Pa.. 
Tbe Chemical Publiglilna f^miMtiiY. 

1 1913. Svo.; J78 pp.riJf^tnttSr^ 

This to a text book dsolaMd to convey the 
more Important theu of olootricol tboory. n 
omMles tho results of yean of exportonoe In 
ti Ml E lni , and modern typos of .—ebtot an I 


A Tbxt-dook or Design. By Charles 
Fabens Kelley and William Luther 
Mowll. BoeUm: Houghton, MilBin 
Company, 1912. 8vo.; 134 pp.; illua- ' 
trated. JPTice, $2 net. 1 

The writers address tbamsolveB 8nt to the 
student of early college yean, and seeondly to all 
who may be Interested In learning the eonene of 
good taste in art and lo tstabUsbiog within thom- 
selree acceptable standards of Judgment 

The Building Age Handy Eetimatb 
Blanks. Compiled by Arthur W. Jo»- 
lin. New York; David WUlii^ Com- 
^y. Ihrioc, 20 oeutg each; |2.90 pw 
dosen. 

“Tbe New Building Betimator*' comae to us In 
vsstly improved form. It to to fioxlbJe leather 
binding, with gilt edgee. and there are many addi¬ 
tional chapters, ooveriqg relnforeed concrete, mlO- - 
work, gltss, nardware, painting, plumbtog, heat¬ 
ing and Ugbtlng, and ornamental Iron trorfc. It 
deals first with approximate esUmatlng, and attar- 
ward with detailed cstimattag, thus aiding la 
first instance the estimator who faao to arrtvo at 
approximate results In a minimum of tlma, while j 
tbe second section of tho work goes Into mattesa J 
with great ttauroughnrao and accuracy. 

The Making of the Eabtb. By J. W. ^ 
Gregory, F.R.S., D.So. New York: ' 
Henry Holt A Co., 1912. Iflmo.; 258 
pp.; illustrated. Pnoe,dOoenteaet; by ; 
mail, 56 cents. 

Manual OF Qualitative Amalyeie. Urn- 

Wilbur P. Hoyt, A.B., AJd. iW Toik: 
^ MEomiUan Conaway. 1913. Prioo, 

30 cents. 

The "SaimNo Woaim" Ysab Booh. 
1918. A Desk ThS: 
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Thr puniuni' of this foutnni in to rrrord aocui-aUili/, 
timplu, ana intmiHtiHiilii, the irurld'H iiriiifx’nn in iivien- 
H/lv knuwluaiic anil inauKtriiil uehimement. 


Panama Canal Architecture 

I T Ih rvarudirinK to loHm from llio liint Ihhup of the 
J'llimniu fVinrW Jieeoi'tl tlint tlu‘ iindillwlHrnl fent- 
,ui'<*N of (lip I'tuiiinia ('iiiiiil. iiolli hh to IhikIuphik' 
Aiul tiulldiiiKs. iiro in Iho IiiuiiIh of tin urfliltoctnnil 
Arm of note, tlu> oinirneter of wliosi* jMist work is it 
guarautcK* tliitt tlii> 1‘tinaiun ('uunl Is nut to Ih.' Iiplittipil 
hy Biuuteur aiflittwtmv 

TtHi oftwi In tlip |iHkt Aiuprlcaii onglnoortnir works 
of uiiignltudp luivp ktiflVvotl plllior from ilisrominl or 
iniMniiiirohPiiHlon of tliclr nroliltorlurnl tind iPHtlietlc 
rtsiuirempiits. Tho outllnoN hikI miissps whicli iphhII 
from the Mtrlctly iitlliiiiriiin prlncliilos of doNlitn whlob 
govorn the enKlnoor lire froiitionflt liitinruioiiiouN iiiul 
dIt«i>lt‘UHini{ to tlu> (*,vp. and do vlolptirp to un irsthnitc 
MPtiHp whoNp dpraniidin nro lH>comln» more iiiHlstont with 
the KPiiornl niirond of kiiowlodm* und artlNtic educK- 
tlou. NomptliiU's, Its in the enso of (lie lirookljii ItrlditP. 
a grout ontclnperlng work In un orinimonliil as It is imo- 
ftil, and Homotimes na In tho enwo In the WllltiimNlmrK 
Urldut'—Hurely the ugliost Htructurr of its kind in exlst- 
eiiep-“fhp renull is aptlntlonlly doiilorNldc 
iTi our Ihhup of Fplmiarj Sth of this .voiir, we drow 
utiontlon to tlie fact that tlu* ruiianiu C’unnt wits in 
diingpr of tmlng cliouiienwl by lhi> priidt* clmrHotpr of 
Honip of Iht* ntrurtnroN wlilfli vvoi'n licinK ons'tod. iind 
to jirovo our oontonlion, we illnstiiitod it range or light 
towpr. vthlcb hud been Iniilt on the wiiler wiill of the 
lakp iipiironoh to the (iainii Iuk-Kh This aliiKditrt*. 
dpNignod in tlio oftlci'a of tile ongiitis'rlnK foreo at tin* 
iNllimUN in no donid strong, atalilo and jierfi'ctlt adiiiJl- 
ed to Its iniriiosp of showing a light In a wrtaln locnilon 
at a tiM'd pleuitioii for nil flnio to coim*. Imt consldorod 
ns an a rob 1 twin ml work ll Is about as ugly and In- 
haniioiilous a iilm> of dohlgn as mortal f.u> iwor looked 
upon. Wo had iiopisi lliat b,\ I Ills ttino Iho towor had 
lK»on roiilaood, olllior lit a uioro graceful dosign in 
roliifoivod oonoroto. or |o a stool towor of ojion work 
oonslriiotlon similar in goiioriil out lino to tlio Kitfol 
Towor Wo uiiilorstinul. howotor. Unit any cimngo in 
tills dlivotloii is strongly o)iposod by tlio onglnoor in 
ohuigo of thill jiHi'llonlar oliiss of work 

Tlio Soimstific AMtaiiAiv ('oinuioiids (his mattor to 
ttio serious attonlloii of ilio cluilrmiiii of tlio Isthmian 
Camil ('oiiimlHslon. In tlio liofio Unit bo will puiUoilzo 
tho o\is>ndlluro of tlio rolatholy small nniount of 
money that will bo noeossiiri to romovo (ho iu'onoiiI 
struotiiro from its yon oonspiouous poslllon und jmt 
in its pUii'o somothlng timt would lie ooiisiMtoiit yytth 
the dlgidty and great oxcolloiioo of (ho onginoorlug 
work lit tbo-<iuluii Iss'ks 


A SuxxcHtion for Suburban Traffic 

I N a letter lii the Now York rnnen, Mr. W .1. Wil- 
gus auggesls a niotlnal liy wlilcti tlio eapaolty of 
tho railroads yyliloli oarry a largo coiumiitor tralhe 
Into and out of our oltlos miglil lie roiidorwl oapablo 
of baudllng a larger numlior of iiassongois, on u more 
fretjitOJit acbotliile, ut higher sfsssI, and ut a consiUer- 
«hly reduced rate. 

The itroiKisnl carries additional weight when it ia 
known that Mr. WDgus was tho ohief oiiglneiT of the 
New York Central Rallrtatd. who tirst proiKisod the 
utlltiMtlon of the "air rights" of tho oompuny's terminal 
grovDds, by halltSIng U doutSe deck starion. and coyor- 
ing the apace above ygifh bualiiess and other city build 


lugs. He now proiaaieH timt tho railroads should 
further utillao their air rlghls by l.nlldlug aimvo their 
surface oxiiress and freight tracks, elevattsl structures 
reseryed for u hlgh-siassl, electric, suburban service. 
The railroads that connect our cities with the outer 
world, says (his authority, have not ns yet seen the 
wisdom of detiartlng from the time-honored custom of 
utilizing the surface only of their lands for tracks. 
Tlie result of running over these tracks a heterogeneous 
mass of trains—express iiassenger, hs-al iiusseiiger, 
and freiglit, la that the oxiiresa and limlteil trains are 
giyeii the right of the road and commuter and freight 
trains have lo drag along an best they may. This 
liiteruiingling of trafltc has produoetl such dlssatls- 
faction among the commuting pulillc and shlpiiera of 
inercliandlse. that many railroad managers have puli- 
llcly declared that they wish they might be entirely 
relieved from the obllgatlou at serving suburban com¬ 
munities 

.Viiothor dlfllculfy Is that tho oiiiMvntrallon of local 
travel yvlthln the rush hours of night and morning 
results In tlie railroad plant Itoliig rarely used to more 
than ten latr cent of Its full capacity; yvliloh, In turn, 
im|S)seH (he ite«l for coniimrativcly high fares yvlth 
yvhlcli to pay unproductive fixed olmrgtis 
Tho construction of seimrule ovorlioail trucks would 
not only lengthen tho dlstanoe to yvliloli tlie ooraniuter 
otiuld travel within an hoar's time, liul, tlitoiigh suit- 
aide oo-otwnitlon with mtuilolimlltlos. (lie (dd-fasllloiied 
ooiioeiitration of travelers at ooiigostoil leruilimi cen¬ 
ters nilglit be replacisl liy a systeiii of margliinl snli- 
yvays, or elevated ronto.s, timt yvould |s»fmli of a r»*iid.v 
olrculatlon of travel In tho elllos, yvlth freiiuoiii stops 
111 the business and mnniifneliiriiig centers 
To oliestsMi the cost of service, a gradiiiitisl range 
of fares is suggesled for tho dlfroronl hours of the day 
—ooniparutlvoly high rales In tho rusli hours, yyith 
lessening charges Itoforo and after sticli linurs, Mr 
WllgiiH slates (hut an Incrensti from ten jioi ooiit of the 
railroad's twenty-four hour capnotty to at iier cent, 
yvould cut the flxtsl chnrgi*s imr passenger In half and 
reduce the total cost by some 2.'» imr cent By thus 
sepniuling the commuter from the heayler and more 
IKiiidoroiiH trunk line service, by aftordlng nnolistructed 
ClrculnUuu of trains In tho cllltsi; and by graduating 
the fares so ns to distribute the ‘•la-aK" or lilgtiest load 
of trnllle over longer iieriods of the day, the rapbllty of 
suburban aorvlee yvould la* liicroased. Its cost yvould be 
decreased, und a larger uumimr of city workers with 
their families could live among more congeiilnl und 
heallliful suimuiidinga. 

Is the Supremacy of the Battleehip Challenged? 

A t the present stage of the development of naval 
yvarfnre tho battleship Is supreme, or to speak 
more ctaiservatlvely. II Is believed to bo supreme. 
Ill our oyvii navy, at least. It Is held that In spite of 
the high degree of perfection lo wliloh the other various 
uults of ntrenslye and defensive yvarfiiiv have la*eM 
carried, Un* Issue of a naval cauipaign cun lie definitely 
dwlded, only yvheii battleship Is llnetl i«) against hat- 
tlestitp in the final supreme test 
Now, although ihe general pru|s>sltinn that a naval 
yvar can only ho yyon by the destniclloii of the enemy's 
baltleship (lot>l Is iiiidoiilitedly correct. It Is not etiuully 
certain tiint l«itlloshl|>H can bt* di'stroyed only by bal- 
llosblits .So great has lH.*t>n tho doyolopinont of the 
existing siuuller units of yviirfare, and so progmint wHh 
piissIhlHIles are sume of (he iioyyer means of attack, 
notably by the aeroplane und the dirigible, Uiul Hit* tiuos- 
tlon arises ns to whetlier Ihe final outcome of a naval 
ennipalgii lies so comi.lelely wllli the Imitb'slilii fleet, 
as Is eummoiily Imileyed Thus the turpyslobont de¬ 
stroyer has doyeloiKsl In size, sivtsl and elllcleiicy to 
a point yyhieh enlltles It to la* eiilled not tho toriiedu- 
boat—but the batlleslilp-desiroyer. Ik'stroyer fleets are 
now eomismtsl of boats so fast, so seaworthy, and so 
ably liaiidled. and (hey uro employing tactics and de- 
ylcoH so novel and bewildering to the enemy, that the 
tlini* lias g<m«* by yilion Uu-y hove to yvalt ftir the cover 
of iilghi or fog In ord<*r to make n successful attack 
at clos** (junrlers It was only last year that our dully 
press reported a sucechNfiil attack by destroyers on a 
battleship fleet, made iiiider the bright light of a noon¬ 
day Him I'ndor the inetliiHls eiu]i]oy<sl, the destroyers 
found tliemwlves steaming al thirty knots parallel with 
the biitlleshlp Hill* at a distance of not over 'itiUO yards 
(whleh is iMiliit-hUinU toriuido range), und they were 
doing this with a clear vision of the position Of tlie 
oneray’s Individual slitiw, and under conditloiis which 
rendered It Imiawslhle for that enemy to locate the 
position of the destroyers or deliver nay effective Are 
against them. 

During a recent Interview with a Oermau naval 
officer, the statement was made to the writer that 
although tlie great sniMuriorlty in battleships of the 
British navy would render It likely In the eventuality 
of hostilities that the (lerman navy would be crasboH, 
the high degree of efficiency of the German torphdo 
fleet was such, that the victory would be won at a cost 
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which would relegate the Britteb 
tloH Hmoiiu the world's MiOit 

alder to he entirely ppaalbto- 

Another of the lesiwr Walts of iWirfaM U boWr 

Challenging the Itattleahlp aupmnicy |9 W 
Jtecent maneuvers of aW arduoud aad axtahdM chMN 
acter have proved that the suhinarltie la stfd,' aea*- 
worthy, accurate, and capable of thonXM^ CoWtroL 
Its radius of action Is being very rapidly Itwreaaed, ia 
are also Its size and Its above-water and ilnder-water 
speeds. For many years we have belteved that the 
submarine would ultimately develop to a »l*e and apeed 
which would enable It to cruise with battleship dcata 
u|K>u the high seas. If the day ever comes wbeu two 
oi>iH)sing fleets line up at. let us say, ten or twrtiV* 
thousand yards batlle range, each battleship with a 
fifteen to seventeen-knot submerged speed nahmariitf 
under its lea, It will lie entirely possible that the imma 
of tho day will he dstided, not by gun fire, but by the 
40-kiiol torjiedo discharged from submartnes at point- 
blank range. 

And now cornea Rear-Admiral Fisk with his hold 
proixisal to substitute the SO-mile aeroplane for the 18* 
mile submarine. Fisk would carry the loritedo strapped 
below' the bttdy of the aeroplane, from which It w'ould 
be droptH>d by releasing a latch. In delivering the 
attack, the aviator tiles at a high elevation to wdtblu 
point blank range of tlie battleship. He then sw'oops 
rapidly downward to within ten or fifteen feet above 
the water, dlrt*ctliig his flight so that on reaching Ihe 
proiMir elevalloii, the toriwalo bears true on the target. 
The latch Is tlieti released and the torpedo eugitie. 
started by the act of releasing, drives the missile 
straight for the murk. 

Now every gunner knows how difficult It Is to Judge 
a range that is rapidly changing hot It Its vertical and 
horizontul position To hit the aeroplane during Its 
downward tUghi would he a matter of pure good luck. 
No spotter would Is* avollable to send corrections to 
the rHnRo.settt'r, and any gunner must admit that. If 
an iioropinne could ls» built of sutHcieut iwwer to carry 
H torpedo in the maimer proposed, such a form of 
attack would present great iWHslbllltles. 

This arllele must not be taken us u plea for reducing 
the size, gun-power or weight of armor of the present 
battleship We must moot displacement with displace¬ 
ment, speed with siieed, and gun with gun, It we ore 
not to l>e found wanting In tho day of trial, The next 
live years will m*e a reuutrkable development In the 
three methods of attack ulwve outlined, and It will 
take another battle of Tsushima to determine whether 
our present "Nevadss” and "Pemwylvanlas" are the 
liest tyjies to meet tl^e average conditlona of mtidern 
warfare, or wbelber there must la* a revision of type, 
such as resultisl from tlte lessuns of that famous cou- 
filet In the sea of Japan. 

Experiments in Electroculture 

T he stimulation of plant growth by means of 
electrical currents has now been carried on 
over a period of 1«7 years; and to this day It 
Is bard to point to an.v tangible and generally applicable 
results of these Investigations, nor has this mode of 
cultivation jet ontered Into the ealculatloDs of the ordi¬ 
nary agriculturist or horticulturist, lu a voluminous 
work on electroculturc re«*ntly published by Dr. A. 
Bruttlnl of Rome It Is stated that 1.S7 persons are 
known to have carrlod on e.\perlments In this field. Of 
these, l.Ti reiwrted favorable results, 21 were doubtful, 
while 3.'1 found the application of electricity to plants 
to iM* distinctly unfavorable. A majority of the first 
group employed more or less imscientlfic or superficial 
methwls. Nevertheless eleclrwulture continues to be 
the cherished dream of many present-day extxirlffleutera, 
as Is witnessed by the fact that an "luternatloual Con¬ 
gress of Electrocultfure” was held at Rheims last 
autumn. 

Micrometer ObBcrTationg. of PhoelMk the Ninth 
Satellite of Saturn^ lu Ns. 4A51 of the AiKronomiache 
Navhrirhlrn, Prof. E. E. Bafnurd of Yerkea Observa¬ 
tory publishes the result* of observations made with 
the 40-lneh reflector at a time when Satuvu waa 26 
degrees higher on the meridian than when the stellite 
was discovered In JOOe. “The satellite was sought for 
on the night of December 8th. After moJUng a sketch 
of the 5%' field," Prof. Barnard states, “I began meas¬ 
uring the faint stars. It was then noticed that a star 
marked J4th magnitude, close north preceding a 12% 
magnitude star was changing Its posltioii. This proved 
to be Phoebe. A almilar oas© occurred on Beconher 81st, 
when I bad marked It 14th magnitude oil g sketch and 
had measured a much fainter star for thh mteUlbe,” 
Prof Barnard concludes that when feetair, is good 
Phoebe must easily have been as brbptt as the 14th 
magnitude. "Tinder eligllar cenOlttana it should be 
obaervahle with moderate alxed tnafriuiMiftts.’' iTfflt 
Barnard states Hrnf the satellite la atlg^ 

U not exactly, the «|d«awai^,af |}«. flljBoM. 
ia the American iBidiaratoris. \ 
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at ih« :tMI« et «uiKl»r<n« ftw ««t 
ytm tlUMw «»|ewifii«t«ble tnptoTOinmt in tli« markrawa- 
na %iaiild(iito^ ii mboifn «bo thct the bu«er the 
TIm peteentage of hits 
ll^af romtdlh fi»d i»! <W t^ 18.64a«h, 57.9; 124Boh, 
AI.St fhMiUfh. 88.at 7.ft4pali, 47.1j Wnoh, fiO.9. It is 
#timt«d th»t hut of 408,700 pounds of metal fired from 
Milip*, «3,0W iMunda. or 57.7 per oent, 
itruok ihh twset. 

Atr fi» Snbumrlnso.—llio use of peroxide of sodium 
for tfene'crijoif the air In the oohfiued quikrtera of sub- 
nuudoes, whieh tres first promoted in Fnnoe by Profs. 
Deivrez and Balthuaird in 1897 and since then adopted 
in the British navy, has been lately tried with oxylithe 
oit board the submarine “Argonaute*' of the French fleet 
at the AavaJ eatablishment of Toulon. On this occasion 
the submarine remained under water for 12 hours. It 
eontalned a crew of 21 ofiSeers and men, together with 
the two membws of the testing commission, and the 
lesulu as a wbtfie sreih neoguised to be excellent. 

Pretecdng Iran and fitael firem Correaiam'~In an 
industrial note United States Ckmsul Albert Halstead 
of Bir ming ham tolls of a prooess for protecting iron and 
steel tram ooitosion whiofa was called “ferro<ainoiag'’ or 
“ircmiuag” and is a cold oleotric process. It is olaimed 
to be suitable for ooating plates, angles and chanuel iron, 
built up strueturas, tubes and cylindrical veesels, bolu 
ead nuts, small eastings and forgings. It is said to be 
cheaper ^an other similar processes, the cost being de¬ 
pendent upon the nature of the artiries and the thickness 
of the coating required. 

A Tidal Ferry.—A new type of steam ferry has lately 
been put in use at the port of Hamburg. It somewhat 
resembles a craft used in England for a few years past, 
and is oharaottriaod by the fact that the main deck is 
movable and can be raised or lowered by as much as 15 
feet, the desk being strong enough to earry six large haul¬ 
ing wogona The daily variatione in the tide ievol at 
HMnburg made this kind of ferryboat nec4Mmuy. Of 
170 tons diaplaeement) the new ferry is 120 feet long and 
60 feet wide and eacriee triplsMixpaasion engines giving 
660 horse-power. When the boat enters the wharf it 
comes into a small and eompletely sheltered duck. 

Twenty-seven Miles of Svbwsy Constructing.—Tho 
last report of the Public Service Commlseion for the 
month ending June 15th shows that eighty-one million 
dollars is .being expended on twenty-sevon miles of the 
New York rapid transit subway. Since pira<}tically sJI of 
it will have four traoks, it can be said that about one 
hundred miles of single trsiok is under construction. The 
work it being done by fourteen oontracting firms, who 
give emidoyment daily to some six thousand men. Of 
this work, the Fourth Avenue subway and the Center 
Street loop between tho WlUiamabuig and Brooklyn 
bridges are practically completed. 

What Might Have Been.—A striking oomparisoii ts 
drawn by our contemporary The N<ui\i between our 
foreign trade oarried in American ships in 1826 and to¬ 
day. Attention is drawn to the fact that if the water¬ 
borne forrign trade of the United States were per capita 
equal to that of Great Britain it would amount to tU,- 
(N)0,000,000 ptx annum and if our foreign carrying trade 
in American ships were the same proportionately os it 
wa4 in 1826, when it was 00 per cent of our total foreign 
trade, it would amount to-day to 112,600,000,000. Last 
year, as a matter of fact, it amounted to only $322,451,- 
566. 

Two Theusand Engineers Wanted.—Attention is 
drawn by the Mnfftneerinff Bererd to the fact that the 
r«Kient act of Congress authorizing the valuation of rail¬ 
ways Institutes a work so large that probably about two 
thoosaad engLnoera will be needed to fill pooiiions rang¬ 
ing from those of a minor oharaotw in field parties to the 
responsible work in charge of divisions. All of the posi¬ 
tions are to be filled through civil service examinations. 
Engineers with the neoosssiry training will find it to their 
advantage to give the forthomnkig examinations careful 
consideration. The salaries paid for this work will prob¬ 
ably be at least as high as th^ paid by the railroad com¬ 
panies for rindlar work. 

Death of a W^dmowa EhlpbiiUder.—The recent 


EleetrieitF 

HIgh-Aegvoner Oonornter,—Aoootding to recent press 
dispatefaea, an fingliah engineer, William Durtnall, has 
Invmited an electric generator designed to produce heavy 
current with an altettrating frequency of some :i0,000 to 
100,000 oaeillatiOna per second. If this be true the gen¬ 
erators should play an important part in wireless tele¬ 
graphy and telephony. 

Bird Perches on Line Pole#. —In the rules and rogula- 
lioDS for bare transmission lines, published by tlie Ger¬ 
man Association of Electrical Engineers, it is presonlied 
that the poles and cross anna of transmission lines be so 
designed as to provide no footing for birds. In oarr.ving 
out this regulation a German firm has designed a (>ole 
provided with a perch at the top on which the birds may 
roost. The perch is merely a T projecting from tho pole 
proper, the latter being provided with a conical cap, so 
as to afford no footing for the birds. While the brackets 
and cross arms are not absolutely devoid of roosting places 
they do not offer as attractive a perch as the T at the 
top of the polo. 

An Electric Lamp for the Dork Boom can be plaoed 
very conveniontly beneath a transparent glass dish for 
use in developing plates. Photographers know the inoon- 
venienoe at having constantly to remove the pjato and 
hold it up to the light to see whether it is finished. This 
can be avoided by cutting out a square opening in the 
bench, covering it with a ^are plate, then putting one of 
tho usual pressed ginss trays upon this as a support. 
Under tho table is an electric iamp arranged to give a red 
light. A somewhat strong light can be used, fiashing it on 
momentarily by a foot or knee push, or any smtable 
switch. The usual dark-room lantern can also be re¬ 
tained, putting on (me or tbn other U^t when need be. 

Wireless Determlaatiaa of Longitude.—In a pajier 
read before the British and French eteotrioal engineers 
at Paris, ('ommandant G, A. Feme described the sys¬ 
tem employed in sending out time signals from the Eiffel 
tower, whereby even an unskitted person can estimate 
how much his clock or watch is fast or slow to within half 
a second. He also deisnibed the recent experiments 
conducted between the Eiffel Tower Station at Paris 
and the Arlington Htatiou at Washington to determine 
the difference of longitude between the two cities. The 
experiments are to In* resumed next fall, and by using 
photograpbio galvanometers with rapid vibrations super¬ 
imposed by a tuning fork, it will be possible to measure 
to within 0.001 second. 

X-ray Moving FI c t nsa a . —Moving picture views made 
with the X-rays are quite a novrity, and the German 
scientist Dessauer now succeeds in producing them by an 
apparatus of his make whi^ give* sueh powerful X-rays 
that he can take six photographs a seoond in this way, and 
he works a cinematograph which shows the movements 
of swallowing, the throbbing of the heart, and the like. 
The apparatus for producing the powerful X-rays em¬ 
ploys an improved eurrent breaker in the primary of an 
induction coil which gives rapid break and enabies him 
to secure secondary current from the coil of much higher 
power than usual. Uring this device in connection with 
an X-ray tube he obtains rays which enable sharp and 
rapid rai^ugraphs to be taken. 

Direct v. Alternating Current Between Trollhatten 
and Copenhagen.—In estimating the (xiet of generating 
and transmitting current from Trollbatten to Copenhagen 
a three-phnee, lU0,00(X-volt line and a direct-current 90,- 
000-volt system were considered. The latter which called 
for 20 generators in series, under the Thury oonstanl- 
curreot system, was f<raad more economical and was 
adopted. Its chief advimtage lay in the abiUty to trans¬ 
mit current under water without transformer stations, 
two oablM beiiig em|doyed instep of four cables as 
would be required in the idternatiag scheme. The altoi^ 
nating system would eall for three transformer stations 
and a frequency-oonrerter station, converting from 26 
cycles to 50 cycles. Aeeording to estimates made, the 
continuous ourreot system shows a saving of $400,000 
on the cost of installatioa and $4ChOOO on the annual cost. 
The distance from TroOhatten to Oprahagen is 204 mites, 
titrae miles of which is under water. 

New ElMtric Locometivss for Swiss BsUrosds.—The 
Swiss Federal railroads are soon to make use of two elec¬ 
tric locomotives (rf a new type which are now in oon- 
struotion at the Brown-Boveri works and are intended 


Kerosene Taxable Abroad.- Whether koruiicne as 
motor fuel ever is taxed in England, as several tinies has 
been liinted would lie th(< eases, the possibility is at least 
likely. The Home See.reUry iHseently has stated that 
under prt'sent laws it is taxable umler the definition of 
motor spirit, providisl it eomes into general use and gives 
evidence of proving reasonalilv eflleii'iit fuel 

Berlin’s Motor Cabs Increasing. Rts'eiil trafllt' re¬ 
turns for tlie city of Berlin uidieiite that tlie number of 
motor cabs at present in service is 1,2IS, as compared 
with 1,065 a year ago On a like imsis ot oomparison, the 
hor8(j-drawn variety numbored U,20S a year ago and 2,773 
at present. In other words, wlnh' the number of motor 
calls increaseil by 1,'>3, the nuiribi'r of liorse-drnwn ealis 
dooreased by 525. 

Killing Two Birds With One Stone. -In hue with lie 
clever foreign praetiee of combining the mamifacUire oi 
motor cars with the production of ^cwmg maclniu's and 
guns and what-not, one British di-aler lias dnvelo|M'<i an 
unusual sohemo for rmlucmg “overhead e.vjxmses ” He 
uses his demonstrating oars also for lure purjMises and in 
this way makes them pay the expense of (lemonstraling, 
which in many cases is liigii. 

Snpplying Steam to Carbureter. Pateni Kt> 1,059,' 
967, granti'd to Harry A. Balibilt of l.itth RoeW, 
Arkansas, provides riieans by wliiidi steam may 1 m< 
injrotod into the oarbureter of an inlernal-combiistioii 
engine for increasing tho eflleieiiey of the evjilosive charge 
and rogulatoH such supply of stuain, the sti'am lieiiig de¬ 
rived from the ovorilow water from the taoket by iieal- 
ing it by the exhaust 

A Gasoline-electric Truck.—A somewhat novel Euro- 
pean ooinhiuation is that of a jxiwer wagon and an oloc- 
trio-oar truck. The truck is d<>Rigiiccl so as to allow of 
oarrying the loaded power wagon Isuiily and tiiiis trans- 
fiorting if over the Iramway rails to tlu’ railroad depot, 
where the load is charged upon the railroad ears, then the 
empty wagon comes back by the tramway a* before 
This effects a saving in wear, for the distance from the 
place where the wagon takes on the iiu'rchandiso, to tho 
tramway, is comparatively short All tlml is nisalesl m 
to modify a car truck by putting on a ])air of lunged 
channel bafs m thi' rear whieh can be let down so as to 
form skids upon which the power wagon muv be drawn 
up by meaus of a winch. 

Motoring Increasing in .Switzerland.—Despite the 
numerous obnoxious laws that liave boon leveled at, the 
heads of motor tourists in some parts of the republic of 
Switzerland, recent returns show that the nurnlaT of 
tourists visiting that eountry inoreaHeil during the past 
year instead of dimmishmg. Altogether, some H,(KKi 
automoliile tourists ontonsi Switzerland, the aM^rage stay 
being ealoulatod at 13 days, and it is estimated that 
their expenditures approximalixl f.3,(KK),(XK),, whieh is 
an increase of nearly 33. fa-r cent over the I'xpenditures 
for the jirevious year. 

Effect of London Tsxlcab Strike.—Although the strik¬ 
ing drivers of London taxicabs, who hut recently have 
returned to work, had all their demands aeieded to. it 
probably will Iw a long time before the tnduhtiv returns 
to its previous stable basis During the time the eahs 
were not running, the publie, tHicame mori' eogiiizaiit of 
the real value of Ijoiidnn's exeellent Itils' and ’bus ser¬ 
vice; the result is that. ther«> is evident licsilalion to pay 
the heavier tolls of the taxicab inmi and no iiicorisideralde 
number of the rnetroiHihs's S.OtlO-odd calm arc running 
fore-less 

Novel Corner-llghUng iScheme.—One ingenious iiio- 
toriat with a pencluint for tinkering has (‘vehed a novel 
and simple apparatus for easting the Iiglit lieams from 
his htwd lamps around a corner The apparatus consists 
of nothing more oom|>hoaled than two strips of bright tin 
vertically supported in front of Hie lamps m suitable 
swiveling brackets. The front ends of the strips are ooii- 
ncctod and from the eomu'clinn a wire leads to the st<s‘r- 
ing column Hence, it is a aiinple iiiatlor to turn the tin 
strips either one way or the other, depending upon the 
direction of the road; and as the strips noruiHlIy are in 
tho same plane aa the light beams lliey do not reduce the 
efficiency of the lamps aiiprtsnablv 

Where Standardization is Needed. -With the iire.seiit 
method of driving spts’d-indieating itistrument,s, Hi(> iiidi- 


finath of Edwin S. Oremp, tomnriF vioe-preaidtmt of the 
William Cramp A Bern Bbifi nod ilii$in« Building Oom- 
fMy. the aeoinid eoamr CharlM H. Onunp, mark* the 
death of anotbee aitmtber of a family that will alaraya be 
famohe in tlm twinnla td! Amariimn ttilpbuUdingi It waa 
hiz grandfiMliier, Ilf'tiUam Crantpi wlm founded the large 
ahtpindlding plant on ttha XMamfen Hiver. In lator yoen 
it wan titb fim tlhat fiffinead no ohiuq^ouriy k tiM np- 
bfiikkf «f Maaim tho rfyrime of Bum- 

tai^ nfiWIkfavy l^. It imder the fMaatdaney 
of Ux. -Onw^'l ;l^ thin fiftaliuiit tfie tm 

asd ^Jlikuiew|N$k'*'l^ 

k kk tbot nhnk tmatir fin* «$o 


to work on tbrae-phaee current. The new locomotives 
have two newly-deeigned eloetrio moton of 1,000 horse¬ 
power size. Four driving axiea are uaed, with driving 
wheels coupled on a new lyatom, and tfaia allowa of raising 
the motors on the kwotnotive truck eo that they can be 
more reextily inspectod than lusetofore. This also raises 
the center of gravity at eaperfasaoe riwws to be necessary 
for good riuming. The haa two wia-driten axles. 
The driving whe^ ant 4 feat 2 inohea ia dknwtsr and 
the idle wheeia 3 M B ktritae. Four speeds are 
given the kwomotlae hy atMrififFkg the number of pairs 
of ptfiee k tha motor by pIroisK trinetrieai eoaometions for 
giring 0, 8,13. and Upntotd aa to nm at spieds between 
18 and ^ mllsa an kw. The koomorire ean develop se 
hiBb at 3.000 hotswimtor at fntt speed. 


eating netnilo shows a tendency to ohcillute so rapidlv as 
to make accurate reading diflioult wIk'u the car is driven 
at speed over other than very smooth roads, and this 
feature suggests that a liettor method of driving them is 
possible. When the instrument is driven from one of the 
front wheels, as is the prewmt general pratuii'c. the bounc¬ 
ing of the wheel, with consequent slight spuinmg, is re¬ 
flected instantly in the meter At least one ituvnurae- 
tuter ha-s solved the difficulty by the smiph' expi'dieni, of 
affixing tho driving gear to the propeller sha'l, and his 
action points out wherein a material imiiravcunent in 
mounting and driving can be made. Huuh a haiation 
requires aless flexible sliaft than does the front wiioel driv¬ 
ing method and the shaft itself is loss liable to bo broken 
through aocideab 



The Arches of Mexico 

Relics of Early Spanish Engineerin;? 

By Mary Worrall Hudson 





I 'I' \\lll Im- II winTj ilHy for Mi'xloo wbou (Uo awlifu 
Hull \M‘io holli hy ibi‘ Niwiiliih coniiueMtHilorn, (liolr 
ili-Hci'iiil.iiit4, iiiul Uu'ir Iiidliin are tleatroyoil or 

iHTiullii'il to full Into ilwiiy. 

nil ovfr llio ooiiiilry, Ihe traveler wlume eye 
Is altuiieil to Ih^uuI.i 1h tIellKlileil vvilh tlie aiirliiKliiK 
moll, the true lieiiiity line of iirehllocture The iireli 
111 Mexleo In often iimMulve nitliei than llRhl—even 
eiiinUTNoiue, iierliulm; bill It In ulwajn ttriieeful. Many 
of tlieiu iniike up In uiiiMiiiry wlial they luek itt wleii- 
ttflc t>ro|>oi'llon iiiiU oonsInicUon, like tbo 


arch la marte without wedxe-ahapinit the la rite atoiim, 
by puilltiK three layers of thin alonee bctwewi the large 
ones at the top of the curve and two lay era of thin 
Blouen between Ihe thick ones on the under aide of the 
eurve 

Artificial Pearb 

HR Induatry of mannfnrturlng artlflctal pearla haa 
developed enornniualy of late yeara, both In extent, 
and In the remarkable degree of perfection which theae 


almulaora of the natural gum huva attalpect,, aum HI*' 
them almost defying detection ante tba ddlb 

acrutlny of the keeneat experts. 

Hence an account of the methodili eihttIdSred la tWW, 
mnklDg BM deacrlbed in Les Anmtet la exeeedliUdr lAf 
tereatiiig. ■ , 

The Himiileet forma are uniformly a(>h«rlcia aad «al 
merely glasa balls blown by means of tnlwa of mflM 
slse. More iugenloiis and more uatoral-lohltlaa airh 
irregular pearls or verlet pottreaaM. To p^HOa Vbsim 
the workman someUmeauteraly tpnaheaUll» 


old Itiiuian uirlioh but by fbls means 
fho.i lm\o .stood for two or lhr(>e een- 
tniies, iind will be ii Knileful relief to 
Ibe Inndseiiiie for iih uninv more If they 
are |ieiiiiltted to endure mo long There 
lire iirtlies In Mexleo tliHt lire iiM true nn 
iirehlieeiiinil iirineipk'M could mnlie them, 

IItill mole me being built In mmiv pnrts 
of the Itepiibllf. but It Is foi tlic presef' 

Milloii of Hie old mid tile pletuieMque Hint 
II pleii Nlioiild be eiilered lit ouee. The 
old iirelied brIdgeH, with ii rude buttress 
propping eiieli pier, lire mnong Hie most 
lUtelesHng juliis of runil Mexico, The 
bliHri'sseM were almost Inviirlitbly cov¬ 
ered with iilnsler, iik Intleed Is ti great 
ptH't of the old muHoiir,\ In .Mexico, but 
mtieli of tlml lias now fallen uivity, re 
veallng Hie stone v\ork, some of It being 
made u)i of li regular bowlderK deftly 
imeked together with a goisl (suiient, ns 
lu Hie old bridge at .Vemnbaro. lit the Aqueduct leading from the aprlngs of ChapuUepec to the city of Mexico. 



bull momentarily with the eud ota'vaMHk 
tulie, thus melting the glass at the petot 
of contact and drawing It out irregularly. 
In other cases he tonches one apot or am 
other of the ball to a dame, at the eamo 
time blowing gently In the tube. 

The hall Is jdcKJed by two holes, one of 
which la caus(>d by tlie breath of thb 
worlunan, and the other by the hollow In 
the tube at the moment when this la de¬ 
tached from the pearl by means of a slight 
tap. 

Theae balls aro then merely coated In¬ 
side with a preiiaratlou kiiuwn as '‘essenee 
of the Orient." This, despite Its elaborate 
title, consists merely of pure water hold¬ 
ing in solution the w'alcs of the little fleb 
known us the bleak-Ush. 

Artificial pearls were unktiowu till IfiSfi, 
when a I’rench Jeweler named Jaquia. 
who was fond of angling, noticed that 
clear water which had tieeri used to wash 


lltustratluu may be ubserved a iK*cullHrlt.v 
uf much Ilf Ihe excellent old HptinlMh 
niiiHonr.v While Hie eemeiil was wet, lii- 
liuuievuble sniull vvedge-slin|S'il stones 
were driven Into 11 , giving the edges of 
these rather thick la.ieis u speckled tip- 
pea I'll ticc 

In Ihe miignlliciuit nigueducL til Quere- 
Ul'o a series of beiiutifiil .irehes stretches 
ueross the valley for a mile mid n half, 
carrying to the liuvn the inive water that 
Its winding bed has guided from the 
UKiuiitatns three or four miles away, it 
will be observed Hint the corners of the 
huge siipiiorliug coltiiiiiis of tills a(|uo- 
duct are of cut slone, nil with n flat stir 
face outward. The Mexican (’eiifral Rail- 
wn,\ passes Ihioiigh one of these arches, 
wlileli are about elglit.v feet high The 
whole iiiugnllleent htnieture, nearly live 
miles lu length, was iireserited to the town 
of guereturo elilelly tlirougb the generos¬ 
ity Ilf one mull the lieiiefuclor whose 
Htiitiie stiindM In the pretl.i plaza, Ihe 
Manpies de In Villa del Vlllar de la 
Agullii We present boHi ii near and a 
dislaiil view of Hii'se beiiiililul nrelies. 

Ill Hie iilcture of the iniuedtiel that 
foriuerl.v led from Ihe .sjirliigM at ('biipul- 
leiss to the city of Mexleo, It will be 
noHced timt there Is ii eoMtliiiious liuse 
or foiiiidiiHoii riiiMilng fium aixdi to arch. 

Hills liliig Hie stnieliire togelber iil Hie 
lioltiini us well us Hie top These arelies 
are large enough for oidinar.i velilcles to 
IMISS Hirougli but the base of solid iii.i 
Moiin, iiboiil two I’eel Hilel. aluiie Hie sur 
face lit Hie ground, lireieiited Hull iital 
thus hindered (riilHe to siieli mi extent 

that Iiiodeni Mexico d.rreed the fall of Aqucduct at Qucrctaro, uchoa M feet hiffh. 

Hie plctnres(|iie old aiineduct A few 
Mmiill groiip.s 111 iiH'lies alone remain, but 
there Is not us nnicb left of the eoiii- 
liurallieh laiidein iiipi'duets In Ihe vieln- 
ll.V of Hie eaiiliiil of Mexico as there Is 
of Hie mil hill Aipni ('landlii at Home 
The desfiuetlon Is a dlstlia I loss to 
Mexleo. 

The eonlluuous fouml.iHon Hint is st‘en 
In the aiineduet nf Mexico city miiy be 
seen in Hie (••mstriieHou o| the luinednct 
at Quereliiro, wUeve the <•onnectlng base 
Is niiieh dis'per and on portions of which 
there Is also a water conduit. 

Ill wrtulii inirts of Mexico the luasonri 
Is wimiiosed of large luid small, or raihei 
thick and thin, stones laid alter 
nalely, and the spring «r curve of the Beautiful arches of the aqoadaet strateUaf aoms the valley at Quaratfiro. 




bleak-fish iOuprinuH alburtUis) contained 
a sticky deposit couHlsttiig of the benutl- 
ful shining scales of this little fish. 

The first efforts to use this In simulat¬ 
ing pearls conslsled in coating little bails 
of plaster or similar composition with it 
But the coating quickly wore off, giving 
the "iiearls" a sorry uapoct. Attempts to 
make hollow heads and apply tho eiMting 
to the Interior wore more successful as to 
beauty ond pormnueut'e. 

The operation consists in the sacking 
of the liquid into a tube drawn out to u 
fine point uud then blowing It into the 
glass bead, which Is then given u rotary 
motion to stiread tho coating evciil.v. 

The licads when coated are pluceil In 
a sieve whoso bottom Is covered with 
parchment and shaken Incessantly till 
dry. Finally they are filled with wax so 
as to be less fragile and a little heavier. 

To produce Intids of ultrn-lluc quality 
and remarkable sheen, skilled workmen lit- 
troduce traces of an exmMllngly fusible 
and volutlUEBble metallle alloy. 

The glass employed la of n sjioelflc com¬ 
position, sis-tlully manufactured for the 
purpose in the form of long tubes or rotls. 

Lanthanium and Bacteria 

Q ALTS of hinlhaulnm appear to have a 
►^special action upon mlcrolio life such 
as Is not observed with other rare earth 
metals. For lustance, when a culture «t 
tho microbe B. subfifls Is made on the 
surface of a liquid medium, It develops 
and forms a film which is quite charac- 
terlsllc. In a paper presented to the 
liocWtA de .Blotogie, A. Frouin uoHced that 
this property of film formatton kept up 
when weak aolutions of different salts ,of 
rare earths were added to the oultnre 
medium, except fqy salts of TsnHmptn in 
In this latter case, lit a culture medtaioi 
containing I/1,OOOU) part of sulphate of 
the metal, tlie mlbrobe will develop la A 
homogeneous manner, but no longer me- 
duces the film such os Is always formed 
iindm: the usual condlliona Oh the other 
baud, after eutture in a contatn- 

Ing this metal, the mlcrohee can be ttnum- 
ferred to a hochuil hiediuin apd are now 
seen to develop ^ a tutial with fwtoauqn of 
the charaoteriadc Aim. Thla Npecui do* 
Uon of a rare hajfttt npw a anordhe la 
rottackahH the hfora ao im if dara tmt 
aniew to hold food wifb dtHM -mm 

Bpe^ea, 














A jttOVttt/ OEpvdUMt bM iHMm ftd«pt«A 
iltllpr <t|Mi Hwontt ButtAUoii of t)i« New 
, t<Wt iWtt* 'to «wlB ' tto ««oer«. 

fleoi evolotton* mhI to toe 
"IWjbpii^ #(4 iXMUl" Ht a«a. SWr toiato- 
Mto JtottWoWKii J»v» beep w eoiwtjroetod 
i«^ iMiiii nwntonHr o» toe pmory 
iBePir to toe tiiiuuB way toat a $mt poee 
kt atov By eiltiilag toe bolls off at toe 
War itoe aob uumuttaK toeu oo wbeele 
Wted toetfie toe toto. a atrltoog reatla* 
effect ie itoMtoeed. itolto are 

liteenff hy toko eeated so that toetr heads 
lone, onffer fbe torward fire coutyol masts, 
kot ar» coDo«al«a by toe hrtdie and by 
weather etotos toroagh which twep holes 
see cot 1?h« Motive power Is supplied 
by two Men Ohder toe suiier>strnotore 
worWw hand levers eonnected by gear- 
tog to toe forward wheels- Tiller ropes 
run from the steertog wheel to an axle 
aft whlto carries a loose wheel on either 
end and swings freely on a vertical shaft 
so that when the halm is put over, toe 
stem swings to starboard or to port 

The Jtolps are equipped with running 
lights. sesrehUgfat, truck lights and Ardols 
system, all connected to storage batteries, 
and with all lights extinguished In the 
anaory, night praetiae can be carried out 
The various eondltlous of ships meeting 
Bt sea, both by day and by night, can be 
exactly reproduced and the proper pro¬ 
cedure explained in detail to a large class 
seated to the galleries. The evolutions of 
a division of stops are carried out by the 
came algnals as at bob and too ships form 
column, line, echelon, turn and connter- 
march with toe greatest facility, and af- 
fopd tovaluable practice preliminary to 
the annual summer emUsw. 

As the models are complete to their 
eqnipmeBt, they are also usefnl to teach¬ 
ing reerultt the nomenclature of a bat¬ 
tleship. 

Apart from Us value as assiattug in the 
InstructioD Of the Naval Mllltta, the fleet 
has proved of great totereat to toe general 
inibllc. At a recent review of the organi¬ 
sation, about live thousand people for the 
first time saw how a fleet of battleships 
is maneuvered to cruising and battle for¬ 
mations and a very realistic exhibition 
waa also given Of a night blockade, one 
vessel lighting up a harbor entrance wltb 
Its aearchUght, while the others cruised 
around on circular blockade with all 
lights oat or screened. 

The ships were constrncted under the 
direction of Commander Kingsley L. Mar¬ 
tin by toe Chief Gunner’s Mate of the 
Battalion, WlUlam H. Free, and Us as¬ 
sistants at the armory, toot of Fifty-sec¬ 
ond Street, Brooklyn, N. T. 

Newfl ttf tke Comfaiff Road Confficai 

H ow to aystemstlse the purchase of 
road nquipment and matertals will 
be explained to a paper to be read by 
Henty G. fflilrley, chief engtoeet of the 
Maryland Btate Boads Commieslon, at 
toe American Hoad Congress, which will 
be to seeslon during the w^ of Iteptem- 
ber 2&th, at Detroit, Michigan. This pa¬ 
per deals with one of toe many Important 
subjects to he treuted by expertene^ engl- 
neers, pttoUo oiflgtole usd rood' contrac¬ 
tors at toe tog meeting. The Maryland 
Oommisston faa« been working out toe 
problems of good road admtolstrallon to 
a moat gatostohJng afitl thorough muinov 
and, My- KtoMey^C im|Mr yrtll tmdMibtedly 
iweeeat eem* totutonttog coaeiumima. 

001. M A. Jittovwto Stote M^way 
have 

a pgiper M Mm tomgrese cm toe treatifiHMi; 
whwh #tod tooet gffeet^h tor 

vtoto'Uto‘totoutt#' mtefauee,', 

/ 
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Batil^hip Drill Indoors 

How New York Trains Her Naval Militia 



The evolnUou of a dirtohm of bottloahipe are carried out the sumo as at s 




DefuU oongtruMive g^oas of practice battlotoiip for naval miUttomen. 





llffiiihitd htfw g l>w4 ' kt' igmld lutll ilflii lgw hhitt «aa ho mada to turn and eowitor- 


“The Merit System In Road Adminls- 
tratUin.” will form the subject of an 
midress by I'resldetif .lolm A Mellhenny 
of the I nited .Stutes t'lvil .Service Com¬ 
mission, and will undoubtedly attract iia- 
lion-ulde altentlon. I’olitlcul favoritism, 
Ineoiniietcuee and ludllTereuee character- 
Ize the udmlulstratlon of our tmbllc roads 
so generally as to cause u loss estimated 
by some exjierth as blgb as $40,0(K),0(K) a 
jear. Mr Mcllhenny’s imiST will show 
the deinoriillzluK effect of politieul doiu 
Illation In road untimKeiuent and point (he 
way to an efficient sysleni whlcb will 
mean skilled 8iii>ervlslon, eoutlnuous and 
practical service aud due economy. 

Hardening Fata by Catalysis 

I N many industries, such as (ho inaklng 
of soap and stearin, aud the manufac¬ 
ture of various edible fats, the firm bard 
fata are more prized than those whicti are 
soft, lardy, or oily Hence a men us of 
hardening the latter has long bet-ii sought 
After many fullures nucccsn has Iteen 
recently achieved, so that It Is possible to 
change the soft and lliiuld fats or oils Into 
hard fats with a correspondingly high 
melliiig isdnt. 

In principle this consists lu the Intro¬ 
duction of b.vdTogen Into the fluid fatty 
acids contained In the soft fats and oils 
This depositing of hydrogen toKes pla(-e, 
according to the Techtnuchc Hundavhau, 
when the fats are nuriued in the prt>setiee 
of the so-called votiiiu l-bodtca. Nickel 
and palladium arc espeelally vnlunlile as 
such catalyzers, either in the pure pulver¬ 
ized slate, or in the form of aqueous solu¬ 
tion of various sails of these two metals 
The fat to be solidlfled Is warmed with 
alsiut one flfth per cent of the metal pow¬ 
der or the solution, the lemiterature vary¬ 
ing between 1(10 dog (’out and SIX) deg 
Cent, for different fats and different 
processes. Then h.vdrogen Is led lu nl the 
highest teinl>erature reijulred. and when 
necessary the reaction Is hastened by In¬ 
creasing the pr<>ssnre ll to It atmospheres 
This process Is long past the laboratory 
stage and bus hts-ii aptflled in various In¬ 
dustries on the large scale, and baa been 
found economical as well as useful. 

An advantageous feature is the destruc¬ 
tion Imtb of (Hdorlng matters and of mal- 
odorous substances In the fats treated, so 
that a long series of iirovlously Inevitable 
purlfleatlon processes la avoided. 

This metJus] will doubtless simn cause 
a revolution In the Industries Involved, 
and M'lll Incidentally extend the market 
for hydrogen. 

A Case of Latent Life 

A REMAKKABI,B ease of animal leth¬ 
argy or latent life Is found by M Issel 
among the small crustaceans {IlarpacH- 
cu» fulowi) of sea pond.s. The water of 
these pools, w’hich lie near the shore, un¬ 
dergoes great variations In amount of salt, 
being diluted after rain and concentrated 
In dry periods so much as to deisisit salt 
on the bottom. During high tides, when 
the pools are filled with a fresh supply of 
sea water, the crustaceans are very ac¬ 
tive and cover long dlslanees by swim- 
nliig, hut when the salt solnlloii becomes 
concent rated, llielr movetuents are grad 
ually slower, and Anally they rcuiutn on 
the bottom apparently dead Hut this la 
In fact only In npitearnuce, for when he 
transported tlie Inert animals to a less 
concentrated water as ordinary sea water, 
they revived In a few- minutes and l»egan 
to swim actively. M Issel calls this un¬ 
usual phenomenon oitmoUc Ictharflu, to 
distinguish It from the lethargy produced 
by dealocatlon or cold. As to how long 
such latent life would be maintained, h(> 
collected inert specimens aud idaced sev¬ 
eral of them In sea water each day to 
Nvivs them, aud found that after 17 days 
this w«s stUl possible. 
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The Reflector—The Telescope of the Future 

Why the Large Refractor Must Give Way to Mirrors 

By Edward Arthur Fath, Director of the Smith Observatory, Beloit, Wisconsin 


T IIU role of |>ro|iliof Ih lij no uiodiiN on oaK.v oiif, (ind 
iniiin 11 prophoo.A fnlln <if fulillliiioin Imh'oiiko of tl«> 
iiiiroiliiotlon, nf a latof llmo, ol jirovinusl.i niikiiowa 
Inctoi-^ In splto of UiIh (Ullloulty, lii.wovor, I nUall 
uttornpt, lit tho roiinont of tlio ]‘>lltor, to toll why I 
tiollovo Iho I'olloollnj; tolouoopo will lio pro otnliiontly Iho 
loloMOoiio of tlio futnro 

In tlio liouiniilnK It uiiiy not Im‘ out nf jiliioo to reotill 
tlio owsoiitiul dlfforoiioo liolwoioi refriiotnr iiinl roHootor. 
Tlio fonuor Ih tho one iihiiiiIIv oiUlod to mind wlioii wo 
think of a IoIom'oih' It Iihh n Iona at the upjior end 
of a tilin' tlirointh lAliich tlio llcht iiaasON At tho lowor 
ond la the oioiiloi'o llii'oiich which wo look On tho 
other hnnd, Iho roflootor hii.s no loua, hnl a largo ooii- 
oaio niiiror wliloh tnkoa tho plnoo of tho Iona. Tlila 
mirror ks iilacod at tho lowor ond of tho inlio, tho latter 
hoing ojioii at tho upper ond Tho light paaaoa down 
Uu'otigli tho tnlio to tho mirror, Is rollootod buck to 
tho upiK'i ond and brought to a fociia whoro tho eyo- 
piiH'o or photographic pinto la plneiHl 
Tlit'i’o uro four points to ho conaUlorotl In planning 
for H toloBCoia'. Original coat, nmlntonanco, oftlcloncy 
iiiid adnptnhlllty to vinlona cliiasoa of work, la't ua 
oomiiaro tho two lytaia of toloacopo under Ihoae hoada. 
Original Coat 

Under thla dlvlalon wo shall conaldor two teleacoiioa 
of throe foot ajiorttiro The Clarks re¬ 
ceived JOO.OtX) for tlio tiit-iiicli lens of 
tho Lick Obsurvutury and a uiounllng 
similar to that vioiild coat iihoul an 
ditial amount Thus this largo refrac¬ 
tor may ho oonaldorod to roiirosoni an 
Invoatmont of approxlniatoly ^UMUXAl 
Now compare this oust with that of 
a rollector of the wiino aporturo tt Is 
riosslblo to olitnlh a <'t-foot mirror for 
about SS.fKH). A sultuhio mounting can 
Ih< had for nhoul IITi.OtXl, or oven leas 
if u very simiilo design ia ohoaon A 
woll-iHiutppod roflootor would thoroforo 
cost in tho nolghhorhood of $llti,txin, or 
8pi)roxlinatol.> one fifth that of a re¬ 
fractor of tho same alsw'. 

For toloscorios of thla ap«'rturo. 
which ninat he pormaiioiilly uiounto<l 
and properly protectoti from tho 
weather, an additional item must !«> 
conaldored, uauiel.>. the coat of build 
lug and dome The reflector cun ho 
made ratioh ahorlor than Iho rofruclor 
BO that a dome with a dinmotor of 40 
feet ia ample foi a H-foot Iriatnimont 
of this tyiie, while tho great Lick ro- 
fruolot roi|ulroa a dome having a dliiiii 
otor of 75 fool Since Iho cost of domoa viirlea approxl- 
miitoly HM tho cube of tho dlaiuolor, the refractor dome 
would coat over six tlinoa as itnich ua a similar alruc- 
turo for an liiatriimcnt of tin* other typo 
If may thoroforo ho aald that, In goiiorni, the properly 
houso<l rofraotor of largo size will ooal at lonsf live, 
and iioaalbly six, llmoa ua rauoh aa a rollector of tho 
annio aporturo. For aninllor iuatrumonta tho ratio may 
lie oven higher. 

Maintenance. 

Iliirrlng an ocoiiahuuil dilating of Iho front lens sur¬ 
face and possibly the work of washing It once or twice 
a year, tho rofi’uclor roiiulros little euro The roflootor 
however needs occnalonal following of Iho sllvor lllui 
Tho frotiuonoy with which tills la nocoBMiry dciiciids 
Iipiiii tlio hK'uthiii of tho iiiMlniiiioiil and the enro with 
whicli It Is pnitociod If tlio wrllor has lioon corrocily 
Infiirniod It la nooossnry for a cortiilii largo rofloclor 
to ho rosllvorod about once ii month This is duo to 
the largo amount of smoko and couilinslhiii products 
111 the atmoapliore iioiir Ua Iwiithiii At tho other 
ovlroiiio proliahl.v atiinds tlio Uroaslof roflootor of the 
l.lck (ihsciMitory Tho silver Him on tho mirror with 
which Kccloi (ililiiiiioil his fiimoiia ])holiigrnplia of Iho 
iiohiilu'. was oAor live years old Imder ordinary condl- 
lioii-. wc may hu\ (hat voalUorlng about twice a year 
Is III! that la roipiirod for a telescope In regular use 
The silvering process Is In no mcaiiM dtfllcult and takes 
hill a comiiuratholy short llmo Thus tho 00-lnch 
iiilrroi at Mount Wilson oiin he tiikon from tho tele¬ 
scope luho, icsllvorod, and again ho imi Into iKialtloh 
ill a dii.y. Uiimllor mirrors oan ho iittondod to in much 
loss time 

(irdinary changes of tomiMTiituro have hut nogllglhic 
offis'lH on the porformaut'o of lonaos, while mirrors are 
very au.scopilblo to them. It Is therefore Jiccossary for 


tho most rofliM'd work with large mirrors to have nome 
urrangomont for ktvping them aomewbere near the 
night lemiierature. A amall refrigerating plant it) UB«d 
at the Houtbern atalion of tho IJek Observatory at 
Kuntlago, CblU, while an Insulating cover of woolen 
hinnkete is provided for the dP-lnch mirror on Mount 
Wilson. 

Efficiency. 

It is prolmble that from the standpoint of visual 
observation a good retractor will give somewhat better 
doflnltion than a reflector of tho name sise. To the 
lu'st of tho writer's knowledge no really definite tests 
to dotormlue the precise difference tietwoen the two 
t.v|i<>s have ever been carried out, but the few trials 
actually made give the refractor the better of the 
argument. In the<iry there should be but little dlffer> 
ence. 

Visual obaervatiouB, however, are by uu means so 
Important, relatively, as they were 26 years ago. At 
that time practically all obaervatlons were visual, but 
now I tielleve it Is not far from the truth to say that 
fully three hmrths of all modern astronomical observa¬ 
tions are photographic. At the Mount Wilson Observa¬ 
tory not one per cent of tho observations are visual. 

There la no qiieHtloii whatever that the reflector la 
a far better photograidile Instrument than the refractor; 


for It brings nil the rays of llgbl of whatever color to 
the Name focus, while the lens of the refractor does not,' 
If lliereforw sei'iiis only reasonable to nse the Instru¬ 
ment liest adapted to modern conditions. 

This freedom of the reflector from spurious color 
effects Is also of value In visual ohservalions, particu¬ 
larly In the study of the colors of the stars and In 
work on the planets It Is so marked that a voteran 
observer, who has used tho two largest refractors In 
the world and also the largest reflector In otwraMon, 
recently told the writer that for work on the planets 
he would without hesitation choose the reflector. 

There Is another point, however, which must ife con- 
sideretl under tho heading of efficiency. TelesAojies 
are ever Increasing In size. In order to have a lens'or 
mirror is-iform well it must be supported in such a 
way that the flexure due to Its own weight docs not 
injuriously deform the optical surface. A lens muat be 
suiiported from the edge. There comes a time when an 
increase in sl/c will add sufficient extra weight to 
produce appreciable deformation and thereby Injure 
the iierformance of the telescope Certain tests made 
with the 4fi-tnch lens of the Yerkes Observatory load 
to the conclusion that it would not be advisable to 
make a refractor of larger size unless a new way of 
supporting great lenses is found. With a mirror, hoel- 
ever, it is iMtssliile to hare the glass of sufficient thick¬ 
ness to i)e fairly rigid and then have a system of Hup- 
imrts so designed as to support the entire back pf the 
mirror mid thus completely prevent flexure. 

Furthermore, the larger a lens the thicker Ib^ gbliS. 
This means increased loss of light due to absori^ti. 
That this is really a serious matter will he'rakllsed 
when It is known that the great Lick and Yerkes tepaes 
transmit only abont 50 per cent of Uic photographic 

■Tliia U term«d the chromatic shorrsttw of tho leM, 


rays falling on them. This loos la due prtipaiily Ik 
abmvrpUmt. Doubling the sin* of such a lens WWlI 
about double Its thickness and It would thetelpro 
mlt only about 26 per cent of tlie actinic cay*, TIMi 
moans that while the lens area has Inerogaot 
four times the amount of light reaching the iiktaga 
would only be doubled. Now the silver film of # 
mirror In good condition reflects about flO per cent ojt 
the photographic rays. Therefore by doubiitig tho apoif- 
ture of a mirror, the light reflect (s Incnmoed 1^ 
the same ratio as tho area or four-foltl. Accordihglir 
for targe instruments, the reflector is the mote effideult 
in its light-grasp. 

AdaptablUty. 

A refractor is not well adapted tp moat kinds at 
direct photogropltlc work, it can, however, bo used 
for .both visual and siiectrograpbtc obeeryaUpltB. On 
the other band, the reflector is well adapted to vignal 
work and ia at Its best In spectrograpbic and direct 
photographic applications. It is therefore the more 
universal Instrument 

Thus far the point of view has been that of the 
working observatory. Let us now take the amateur 
Into consideration. The average individual of this 
class la not blessed with a superaboudanoe of this 
world’s goods and be therefore usually buys the optical 
imrts of a telescope and makes the 
mounting himself. Sutrpuse such a per¬ 
son wunts a leloscapt! and must choose 
betwoMi refractor and reflector, Wbat^ 
shall be do? If be will experiment a* 
little until he is not afraid to do his 
own silvering the writer believes he 
win feel much better satlsfled with a 
reflector of from 0 to 12 Inches aper¬ 
ture than wltlt a 4 or Q-lnoh refractor 
costing about tho same amount The 
larger reflector will show fainter ob¬ 
jects as well as their true Colors, and 
for surface's such as nebuhe the image 
will be brighter for the same magulfl- 
cation. 

However, the great oonslderatlon in 
this counectluu la the following. Very 
few jicople iHisspHM the nevsessery mathe¬ 
matical training and mechanical skill 
required to make refractors for them¬ 
selves, but many cun, with the exercise 
of sufficient cats', make very creditable 
reflectors. Thus, by means of their 
own handiwork, they may (ienetrate 
Into the depths of space and see for 
theniselveH the wonders of tho heavens. 
There has Itecn so much published in 
n-cent years on the making of reflecting telescopes 
that, almost anyone, of average intelligence and suffi¬ 
cient patience, can achieve this result. 

A friend of the writer’s recently completed a very 
satisfactory reflector of 8 inches aitertura. The total 
cost, liictndlng a simple mownMng, was gfl. The small 
flat hod la-eii given to him, bill even If ho bad be«i 
obllgwl to buy it, the cost would have been but |10 more. 

In the foregulug 1 have stated some of the more 
Imimrtanl reasons why I tielleve that. In general, the 
telescoite of the future will be tUe reflector. These 
reasons may be summed up us follows: Tho first cost 
of the rollector is relatively low, and, while It requires 
a llftle more care tlwn Its more aristocratic brother, 
yet this is a small item as compared with Us greater 
general utility. 

The Compresaed*atr ?raMnitMrioB Sgappears.—-De> 
spite the rebuffs to whioh the oompraMsd-air transmission 
hM been subjeoted, two Frenchmen, otULVioeed of its 
value, have brought out a oar in, whioh ak is mode the 
medium through which Uie power of the engine is trans¬ 
mitted to the driving wheel*. Aooording to the systom, 
the engine has four cylinders, set in a V, two of which act 
08 pumps to oompresB the air in a tank hung to the chas¬ 
sis. Froln the tank, the air is admitted to two other 
worldng cylinders dmeet connected to the rear axle of fhe 
oar. In operation, the system works on the mma genatml 
prineiide as do hydraulic transmisaionB, wltii .tog impotti- 
nnt difference, at oonrae, that too afar it a gnat dtral mm 
elaattotoon is toeditootbarsFttooiB; be^ ||tokt hiatUnii 
on made for toe air system. At pre^ it Is tegtod 
out,-and though i|^ 4^«n«y faaa not haon dHitonsttatod 
to be very bjgh, it is agpegtod tM Hfl MMl ilil»d> 

bllity will evercoma toe diaadyaotaffa its inai9«i«msy. 
Soouito Air ia atond to auto* to# v^dok aatt ptaiftiti^ 



Diagrsm showing relative size of structures required to house two telescopes 
of the same aperture, but of different typM. 
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1 tl9* NO* fitiionttlut for otafommtt 

mtvtpotkloHce vbtumn. ^nonytiMtt* ooiM- 
' ^tml tmtiotu oornmt be ooi^erea, but the name* of 
'4m*no»Ma$ «m bo leuM^m to (to^ea,] 

JNatml 3IVM»tltlm^^ 

■';.%> tJw Bdilor at tba 6cuaptmc Ausmoan: 

'; viAvropofl of tib« pamfmih on “KatunU Tooth* 
ia your iam of June 7th, it Om^ to of Interest 
ito'atwte that thaw ore ttted by mony.trf the people 
^ oqr Southent States. <di]«ily in the rami dJutrlots. 

at the ^tloolt gum- «• th^ most in tavor. while 
' ItHpa of thiek hfoWy hade are alao used in the mme 
intaaer. Vstne at sauff ehew the end of tae twig until 
% aaeunMe * bviiah>4th» form, and then dip it into snufl. 
it ia thsn robbed tm the gums and oatried in the mouth. 
I have ohaewed tide fretiueatly in ATkaasas, and the 
IhacitiM no doubt pravailt in other parts of the South. 

W«shiii«too, D. C. Ptvu a. Btnon. 

Hair lb* fuVIk In Afcetod bf Frioe 
HainteiMitoe 

To tiis Kditor of the Sonimno Amrhican: 

Two years ago the manager of a ohain of Southern 
stores said to us; "We can easily util Hoosier oabinets 
to our trade for 110 more than the price you 6x, and 
all we aek is that you keep your price list out of our 
territory. The Hoosier name is well known, and the 
oabinet is a muoh better cabinet than people oan buy 
anywhere else for the same money, so why shouldn’t 
we be allowed to make the extra profit we cap get 
for it?" 

When we refused to allow that dealer to fix his own 
tuioe on Hoosier eaUnete, be took up an unadvertisod 
line of eabinets and is selling them for the exorbitant 
profit he wanted to make on the Hoosier. 

Our policy has been to limit tlie price of Hoosier 
eabinets to a small, fair profit, and to require our agents 
to Btiok to that striotiy As a result, Hoosier agents 
know that they oan rely upon this small profit on every 
oahlnet, and they pu^ the cabinets with ooufidenoe 
and sueeess. They have made more profit on these 
eabinets than on a great many other lines of furniture 
on which the pries fluctuates. The result has been 
an increase in volume of sales, which has lowered our 
cost of production and enabled us to put constantly 
more value into the cabinet. Wo have had a constant 
fight to keep dealers from pirating the good will our 
national advertising has built up, by getting hold of 
one or two Hoosier eabinets and offering them at a out 
price, and then switching the prospect to some othew 
make of oabinet on which there was a lung profit. 

Under the jn^evious interpretation of the law we 
were able to stop this praotioe by limiting the sole of 
Hoosier cabinets to exclusive agencies sod strictly regu¬ 
lating the price at which the cabinet could bo sold. 
With this restriction taken away, there is now nothing 
to prevent a dealer from offering Hoosier oabinets at 
a ridiculous price in order to draw trade from his com¬ 
petitor. He win not sell many cabinets at this price, 
but he wlU moke it impossible for the competitor to 
push Hoosier cabinets at the legitimate price, and the 
tendency will be to throw kitolum cabinets into the 
class of “disorganised merchandise’’ that has been 
responsible for the chaotic condition of general furni¬ 
ture business in the past. 

Toe Hoosikh Manckactchino Compant, 

New Castle, Ind. E. G. McQtriNN, Sales Manager. 

Priog Proteetkm and the Conramer 

To the Editor of the SciKNTirio Ambbican: 

Price maintenance is a highly important question 
and one that will have to do very largely with 
tile economical purchasing power of a dollar in the 
near future. 

We do not believe in a monopoly ur in sgree- 
monta regarding the fixing of prices by competitive 
manufacturers, but wW’"'do believe that the con¬ 
sumer is more thoroughly protected when he pur¬ 
chases an article upon which tke manufacturer has 
fixed a selling price than he is m the purchasing 
of an article that has not' been standiurdised in 
this manner. 

Ohr reason fbr making this stateUieiit Is: First. 
Because the nkangfacturer cannot afford to eatab* 
iis^ a price thkt Is too high or exorbitant for his 
product, tfaci^ote he must' give Value received. 
Bckgwd. If hp is aMUred that the article which he 
is aumufaBturlng hi to be retailed at a certain 
price, h* i* miabled to plan his product and dls- 
tri^atiofi in the most eOonomtcal manner, thereby 
giy^g the whUumer ftdl value for money expended. 
iTnIird- UMbXlAni generally prefor to handle stand- 
med |Nileftd/*«it^ tod they -pfll ten you almost 
Utal trUfle tjhey ;do not )|ha3i;e 
ai’lditd 'as' they do, as a 

■ '"katWabtion 


given to their customers they find them more 
profltalde to handle. 

PeTionaliy, I much prefer to go into a store 
and buy an article whi^ is sold at au establisliud 
price to everyone. As a manufacturer 1 foci that 
we would be unable to maintain the high quality 
of our product were it not for the fact that wo 
insist on prices being maintained at a certain 
standard. Sootb Bbnd Watch Company, 

South Bend, Ind. B. D. Uidbh, Vioe-Prusidout. 

Practical Elimination of the House Fly 

To the Editor of the SciBNTiric Ambhican: 

The case against the house fly has been so 
thoroughly and well handled that no further argu¬ 
ment as to the desirability of eliminating this pest 
is necessary. The oriminal has been condemned 
to death. These undesirables, however, are so 
numerous as oompored with the exeoutioners that 
no impression oan be made by this means of pro¬ 
cedure. A great deal has been written on the 
subjoot, well meaning idealists have expounded 
their theories for years on the lecture platform, 
but BO far the writer has been unable to find even 
the suggestion of any practical method which will 
tend to diminish this pest. Therefore, let us get 
at the uause and see if it is not possible to destroy 
this insect before she can lay her eggs. 

Every student of (he subject knows full and 
thoroughly well (hot the bouse fly is hatched in 
stable manure; one fly will lay 150 eggs a day, 
the progeny of one fly during a season could 
multiply to the enormous figure of one hundred 
and ninety-five billion. If we attempt to destroy 
the larvaa, or the aggs, by means of acids or 
lime, wo also destroy one of the most valuable 




Concrete manure pit designed to facilitate 
the killing of flies. 

products of the farm. Lime will release the am¬ 
monia in the manure and thus destroy to a great 
extent its fertilising value. The same occurs when 
various acids are applied. So our problem is to 
preserve the fertilising value of the manure and 
at the same time destroy the fly before she has 
an opportunity to lay her eggs. 

As the eggs hatch, the larvm work upward. 
They never work downward. Tb« habit of this 
Insect can be well noted by observing any (ly 
trap. The bottom of the trap is always open. 
As the fly’s instinct is to work upward, it never 
finds the opening. 

Some philosopher has said that a problem ouee 
well and thoroughly stated is half solved. 1 have 
briefly stated the problem, and keeping in mind 
the instincts of the insect, a solution for the 
elimination of the fly presents itself, and in pre¬ 
senting itself we also find a means of better pre¬ 
serving the fertilizing value of the manure. 

Up to the present time, this value has been 
conserved by the use of eonecote manuro piu, 
thus retaining the liquids and therefore the nitro- 
geu. Carry this idea a step farther and build a 
oonorete tank with a covered top. The tank should 
be eircoiar, and a manhole should be placed in 
the top of the tank, a venthole consisting of hi- 
inoh or ^-inoh pipe with screw oap also plaeiK) 
through the top, or a trap door in the side at 
the top, and two or more discharge openings at 
the bottom. The cover id removed from the man¬ 
hole -and the manore placed in the tank- The 
oover Is immediately 'mplaoed over the manhole, 
and before the next bateh is placed In the tank, 
a gas or vapor vrhkib wiU loil the fly is forced in 
through the vept pipe at the top. There are 
many gates which teili atepmplish this result, for 
instanoe, sulphur or carbolic acid fumes produced 
by maaai oI a dOtaU ffirnaoe planed back of the 
trap doer, in the «ldd of the tank, near the top. 

By iMd tnethodi betwotn the time oaeh batch 


is placed, the flies that are iiatohed, are killed 
The larvss hatch iu a few hours, alway.s work 
upward, and become pupie in about five days 
The discharge upcniiig hciug at the bottom does 
not forui an outlet for the fly, the liquids are all 
retained and the manure can easily 1 ms removed 
by long handled rakes or hoes, or if the tank is 
suflleieutly large, a chain conveyor can be operated 
running across tho bottom of tbc tank, pulling 
out tho contents, which of course by gravity is 
automatically replaceJ. 

A circular tank l.'i feet in diameter and 10 foot 
high will hold about 00 tons of manure. Such a 
tank placed alongside tho stable, at a level lower 
than the stable floor, serves the double puriiose 
of oonserving tho fertilizing value of the manure 
and killing the fly before she can lay an egg 'I’lie 
size of tlio lank depends on the number of lioad 
of stock. On a large stock farm, such a tank 
of above dimensions would cost about {iSO and 
would more than pay for itself in one year. 

Now York city. Ai.hwkt Moyhk 

How the Retailer and the Public Benefit by 
Price Maintenance 

To tho Editor of the HciKVTinr Ameuican; 

As a manufacturer wlio believes that his duty lies 
in sorvitig the public, I wish to express my appreciation 
and approval of the stand which you have taken in 
regard to the right of the manufacturer to establish 
tho pric(> at which his pnjduct sliail be sold to the con¬ 
sumer. 

The popular conception of this matter, as held by 
the general public, is so erroneous and so inimical to 
their best interests, that 1 cannot comsiivc of any 
work which can Iwi of more impnrt.ance and of more 
service to tho public as a whole than that of pix'scnting 
clearly and concisely tho true facts of tho mattor. 

The main ohps>t of all luaimfaeturors is to place a 
price on their product wlucli will enable the largest 
possible number of ixnple to buy and use it and at the 
same time yield to thomwlves and to those who dis¬ 
tribute thoir product an adequate anil reasonable profit. 

As volume of business is the thing most desired by 
tho manufaetun'r, and as }ie realizes that, the volume 
must di'fiend absolutely on tho reasonableness of his 
prioe, the possibility of his sotting a price which will 
be unreasonalily high or yield himself or his dealers 
an exorbilunl profit is extremely small. 

As a matter of fact, out of tho several hundred trade- 
marked articles on which an effort has been made to 
maintain the price bj the luaiuifiwturer, 1 know of 
no instance in which the price has not biH<n lower than 
it would have lMs>n if tho establishing of the retail pnoo 
had hwa left to tho unrc,straLnisl action of l.he retailor. 

The mam objo<*t of tho retailor is to secure volume 
and profit, just ns tliese are the main ohjeids of tho 
niuniifaot urer, hut the retail dealer’s ideas of the proper 
way to seciiie volume and profit aro very difforont 
from those of the manufacturer. 

Tho average retailer Isihev’es in swuring an abnortnallv 
largo profit on the greater part of the mondiandise 
which he sells, mid I rusts to securitig his volume by 
offering an Himorniully low price fiom tune to tune 
on eortain arlieles, which he believes will bring the 
people to bis phwe of business. 

It seems to mo tbal it is eminunlly unfair that certain 
people have to pivv a verv excessive margin to obtain 
enrirain merchandibo that other iK*ople are able to 
obtain at practically cost as a ri'sult of this merchan¬ 
dising system. 

With tho right lo establish re-sale prices once granted 
to the luiuiiifaz'tim'r, the ahiiormally high price and 
the abnornmlly low' price are Isith eliminated from 
the scheme of retail disirilmlion. 

Tho retailer, instead of squiring 4t) per cent, 50 per 
cent or 00 per cent gross on Ins ri'lail price, as it is his 
desire to do on the niajoniv of goods which he sells, 
must content himself with the normal ‘Z~> jHir cent or 
33 per iMint vvlili'h the jiriees established by tbe mauu- 
fauturor yield him. 

Neither is it possible for him to cut the prioe on 
this product to a iwinl, where there is no profit in it 
for him, where he undermines the business of bis oom- 
petilor simply for the jiurjiose of getting people into 
his store with tho ridiculously low-firiced article as a 
bait in order that they luav purchase mereiwed quanti¬ 
ties of the exorbitantly pricisl articles. 

The eduiuitional work wtiioli you are doing will, I 
think, help to prove to the public that tho greatest 
element in tho high cost of living to-day is tho excessive 
cost and profit of retail distribution causwl l>y too 
fierce oompotiUon on the part, of the retailor and a desire 
for too heavy a profit on his port, and that ilie only 
curb to this excessive nost of distribution lies in giving 
tho manufacturer the right to establish a reasonable 
prioo at which his product shall Im> sold 

Kational Vbnbeu rnonoiTM Comcany, 
Cbarlbs H. Stsvchson, General Manager. 
Mishawaka, la4. 







I T might t»> Imagined that the present era of the 
aeroplane and the wlreleaa telegraph has no use for 
the swift and faithful winged meHNengera which reu- 
der(‘d such valuable service In the Frauco-Germnii 
and other wara Many iJerauua, Indeed, are convinced 
that carrier pigeons now serve only for the atuuseiueut 
of a few old fogy aportsinen 
These views are quite erroneous The attention de¬ 
voted to carrier pigeons by tbe goverumeuts of Murojie, 
and esi)eclally by thal of France, show lUat the ser¬ 
vices rendered by these birds to besieged I’arls have 
not been forgotten, and that at least ns 
great a reliance Is yet placed upon them 
as upon the mysterious and erratic Hertz¬ 
ian waves. 

At present France maintains twenty- 
eight iullltnrj plfwou houses, distributed 
among the fortlUcatlons, esiwelally along 
the eastern frontier. These establish¬ 
ments, which are In charge of the en¬ 
gineer corps, are devoted to breeding and 
training carrier pigeons 
T have succeeded in obtaining special 
pormlsslou to visit the military pigeon 
houses of ^'uuglrard, near tbe fortifica¬ 
tions of J'iTls, whore the system of breed¬ 
ing and training was explained to me by 
the commanding officer. The reader will be surprised 
to learn how much care is lavished upon the birds Tlio 
soldiers love the pretty tittle creatures, and follow fhelv 
educathmul progress with keen Interest. 

At Vauglrurd, us elsewhere, the pigeon lionses are 
placed on tbe roof of a building, and each is divided 
Into two compartments by an alley. The floor Is com¬ 
posed of plaster, covered with u layer of dry and moder¬ 
ately line sand, which jwotects the feet of the birds 
from fecal defllemciit. The water «ess«>]s are made 
small In order lo minimize the quantity of water wbieb 
the birds scatter In tiu thing, but whenever 1( Is possible 
to have a supply of running water on the 
roof of the pigeon bouse commodious 
basins are there Installed, in which the 
birds can bathe freely and thus rid them¬ 
selves of vermin 

In all cases abundant ventilalluii Is pro¬ 
vided. niKJUl ab cubic feet of space Injlng 
usuallv allotted to each pair of adult pig¬ 
eons and l» cubic feel to each youug bird 
111 order to facilitate the circulation of 
air, tlie nsif of the pigeou house is nevei 
plastered, except in mountainous or other 
cold regions 

Tbe orientation of the bouse Is a mat 
ter of imjiortanee. Nearly all of the 
I’rencb pigeon bouses face approximately 
uortb-uortbeast, or In a direction opposite 
to most rainstorms Tie administration 
takes caie not lo iilacc pigeon bouses near 
tulegrtipb or lelepboue lines, which might 
injure bll■d^. siilklug them in flight. 

Jgirge trees and high Imlldliigs are also 
obJecHonable because they afford conveni¬ 
ent lurches for pigeons willing to shirk 
their fl.\lug exercises. The cages arc In¬ 
closed 111 glues sashes In order to keeji out 
rodeuts, and neighboring chimneys are 
covered with w'tre netting to prevent 
young pigeons from falling Into them. All 
of the military pigeon houses are connect¬ 
ed by telephone with the offices of the 
engineer corps. 

Aa a rulei, each i^Uteoal* house contains 


loO pigeons ready for moblllxaUou. To maintain this 
effective force requires one or two compartments of 
130 adult pigeons, a compartment of 200 young birds of 
the year, two detention pens (one for oach sex), which 
ore used only at a certain season, an Infirmary facing 
tbe south, and a laboratory for tbe reproduction of 
dispatches. 

The denizens of a pigeon house are selected from 
birds four or five weeks old. which have not hitherto 
left their natal bouse. They are first subjected to four 
or five days’ observation in order to ascertain that they 



The basket in which the pigeons are carried. 

arc sound and to supervise their feeding. They are then 
encouraged lo emerge from the bouse and fly about by 
allowing them lo escape voluntarily, without frighten¬ 
ing them, so that they will recognize the entrance door. 
Tills Is done ulNuit .3 P. M. daily. If the birds were 
driven out they would probably fly far and fall to 
return When adult birds are added to the colony 
the preliminary training must lie greatly prolonged. 
The newcomers must first be penned up for a consider¬ 
able time, then mated with older residents, and Anally 
prevented from flying during the entire season by short¬ 
ening five or six principal feathers of the left wing 



Type of dovecote need by the French Ani^ for the UMiltntt A 
carrier pigeoM. 


by about two inches. At the moulting eeaeop the empu- 
Uted feathers are replaced by whole oadk- By this 
time tbe birds have become accustomed to their new 
home. The effective or mobile corps, which in May 
consists of 1(X) pigeons from 2 to 8 yean old, la In¬ 
creased in October by the addition of 6 reserve birda 
and 23 youug birds, 18 months old, which have taken 
liart In two training campaigns. The winter colony, 
usually reduced to 130 birds by Inevlteble losses, piro- 
duces 200 young for tbe next season’s training. 

Tbe pigeons are fed on mixed beans, peas and vetchea, 
which have been gathered a year. The 
Individual daily ration consists of about 
ounces of this mixture, divided into 
three meals, given at dawn, noon and S 
P. M. The pigeons are also prcfvlded with 
clay, old mortar, flue river sand, salt and 
egg Shells or oyster shells, ground and 
mixed In equal parts. This mixture, 
which la celled “salted earth," Is left 
liermanently In the cages. 

In pairing, care must be taken not to 
mate two birds of very light coloring, or 
of very close kinship or strong resemb¬ 
lance. Pigeons differing in color of ptu- 
mage or eyes should be mated, and crosses 
should be made between large and amall. 
old and young, shy and tame birds. After marital con¬ 
cord has been established by a lew days of enforced 
cohabitation in seclusion, tbe couple is allowed the 
liberty of tbe comtwrtmeDt. Two eggs arc laid within 
a fortnight after mating and are hatched 17 days later. 
When tbe youug pigeons aro three or four weeks old 
and have begun to feed themselves they are separated 
from their parents and placed in a compartment which 
has a southern exposure and receives tbe maximum 
omount of sunlight Tbe young birds of the second or 
autumn brood are not usually preeerved, because they 
are less robust and moult abnormally. Tbe military 
training of carrier pigeons begins with 
exercises in flying about the pigeon house. 
Bvery bird Is required to fly, during on 
hour at least, twice dally. These trial 
flights are supervlaed with great caiw. 
When the cages have been opened, the 
soldiers drive out tbo pigeons and prevent 
them from perching on tbe roof of tbe 
pigeou house. The few birds which set 
'n dangerous example to thetr fellows by 
alighting on neighboring roofs are shot 
without computtctlou. Well-trained pig¬ 
eons have a raflge of flight ul'hlch occa¬ 
sionally enrj^es them out of slitat. Young 
birds begin with flights of a few minutee' 
duration, which Is gradually iflereased to 
one hour at tbe age of three months. In 
order to make the Utds andetwtand what 
is required of them, the same signals are 
always given for tbo same evohitloiis. 
The pigeons are indaced to iwive the 
cages by shouts, clappibK of hands tad 
striking tbe potHUons of the compart¬ 
ments, and they are recoBod by whlotHnp, 
after the mangers hato hton flOed tad 
grain has been streuta on tbd floor. 

The flying «xerelin» ore flitted hy 
training in carrying dlopakeaiw over W ’ 
gresffivmy . laetoased fllotaakMa; 
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The yearllDv pigeons undergo nearly 
the same tnUtilng, daring aix weeks. | 
idler a ftatar uteHmliiary releasee In the 
vleUltty of the iiigeon house, the young 
hUda attempt a flight of 10 kilometers, | 
and the distauee is gradually increased | 

until It attains 200 kilometers at the end 
of th« six weeks. ‘ * 

l>iaetlce flights are made over sea, as 
well as over Ignd. when the location of 
the pigeon house pennits. 

Ike birds nne released early in the 
mothing In order to avoid the heat of the 
dadT lo ctatm weather the normal atwed 
of flight Is SOO to BOO roetero (aboot H 
ndtol per minute, eo that it is easy to 
ealcnlato the time required to return to 
the irigeoD house. 

The resnlts of theee praetiee flights are 
oarotttlly recorded, together with losses of 
birds and other locldenta 
As the purpose of theee exerchies is to 
train the pigeons for regular mesiKHiger 
service, the birds carry dlspstcbes pre¬ 
pared BpeClally for safe and easy trans¬ 
portation. The dtsiwtches are eltber writ¬ 
ten or photographed. The former are writ¬ 
ten on sheets of very thin paper, measur¬ 
ing about 3 by Inches, which are 
triply folded and then rolled up, so that 
they form slender rolls abont IH Inches 
long, which tuiwr slightly toward one end. 

The photographed dispatches are made 
from manttscriiit sheets measuring 11 by 
14 inches, photographed on films measur¬ 
ing by 2 inches, which are simply 
rolled for transportation by tlie pigeoua 
On receipt, the film Is applied to a plate 
of glaaa aud read with a magnifying glass 
or projected on a acnen by a lantern. 

The practice dispatch contalua a re¬ 
quest that the capture of the pigeon be re¬ 
ported to the (uUltaty authorities, and 
also beam the designation of the bird's 
home, rim plaee, date and hoar of releaae, 
the number of birds set frecy a aerial 
uumbeor and setaie moteotologicat notes. 

The tUapatotu# are cai|ied Ih tubes of 
two sorts. One la a goose dtatU* Inriiea 
tong and 1/6 inch to diameter. The dto 
tmtctier setoes rim pigeon with hla left 
hand and priMNte Its hmaat to, Ids oxm. Then h« mil)- 
araies one nf medlsA toil fegrimm aril pwmes it 
thtofltfiV^ lloete ttm bsrte of 

the flMtimri whicii; When mWaaedf cwtame rimir normal 

poemw;' to totot 'totrodneed' into; ^ 

veto.’Wbftoh^(toii'<.ii^ ta( tbe^tof^lmf 1«iv«s;to m, 
fifliD, hmii.to-totoiMii IkitotoA metoMtoik*' to 
■maeim 'tnriotol^v.a' tmto'iri: ^ nttmuma. to a 

todMed to' 

'toto^'to 

Ito# by 

to‘ 

iMi totopSid om 


ttoh ato toteitod, furthemoce, by a spiral band of ooP 
otod eeUflltod borne cn the rilht leg. A nmle la indi¬ 
cated bT 2% a female by IH spires or turns. There 
are serelji ctoors: black, white, bl^^ red, yellow, green 
and vhileh each of which oorreaponda to a different 
dlreetloa, 

In order to complete this brief sketch It Is necessary 
to nwntloa the material equipment employed In breed¬ 
ing and tmtotog the carrier pigeons of the French 
army. This toeludes the equipment for the transpor¬ 
tation of pigeons, to addition to the equipment of the 
pigeon house. 

- As the pifeona are allowed to leave the bouse at fixed 
hours only, it Is necessary to place, at the entrance of 
each compartment, special entrance cages, which are 
oet In the windows. These cages are so const rncted 



Catt far traaapwAtog ctfttor ptoeona. 

that the 'Mrds can enter t vely but caunot escape. The 
cage la haually 28 Inobes bi^. 22 Inches long uud 28 
inches deWn The aides are formed of iron wires about 
ito Itwhea apart, and the t(g> is covered vvlth n wire 
gratlBf, having' merims measuring 4 by S Inches, an 
toterral gidltolant tor ehtnuica but too amall tor exit. 
The uppeb torif el riia toont la Ute the sides, but the 
lower hili.to Closedihy « movable frame of Inverted 
t'Sbaptoi. Wites, which ewtog on htogea from tbo top 
bay of tiia toaom, to* bUttom bar of whlcb allows the 
lowtar «&dk> of thf to, move intyard, but not out- 

mardv Tb* retantoto pigmilib alighttog on the board 
-to ftotati b< rim tolto; Hr puabtng these airinglng 
sriNs .toiriudf 1sm'''totol(tt'',s)fe*pe bT rim aame way. 
The mtaVltWe tmkMto bbited by a cord to ieeleaso rim 
pigeons. Tim attgbttoc hqakd to made long and con- 
mdenotas to order to stoNby^ung birds to finding tbelr 


way home. The breeding nests are arranged In super¬ 
posed cells each of which contains two nests, for the 
second clutch of eggs Is often laid In less than three 
weeks after the first brood is batched, and before the 
young birds are able to feo<l theniselves. The top of 
the group of cells forms a proinemide for the pigeons. 
The cells are closed, in front, by light wooden gratings, 
Which are easily removed when the nests are cleaned. 

The drinking fuuntaliiH are of the familiar siphon 
type, and are composed of thr<*e-gnlloii bottles, sup- 
ported in an Inverted position oti Iron tripods over shal¬ 
low troughs, Into which their mouths dip The house 
equipment eomprlsuH various appliances, which would 
interest none except i»lge<m fanciers. 

The pigeons are conveyed from pbia- to place In flat 
wicker cages The birds are releiisod for rtlght by 
opetiltig a small trap door In the top of 
the cage 'rin>se cages are made In tlirts- 
sizes, wlilch uccoiomislate 25 to 30, 12 to 
15, and 4 to (1 pigeons, respectively The 
smallest, or triilnlng cages, nri* covered 
with muslin The cages are transimrtwl 
by railway, In wagons or on mule-back. 

The I’rench military authorities ericonr 
age the breeding of carrier pigeons ns far 
(IS possible. French civilians maintain 
numerous plgeou houses, which arc uuder 
the supervision of the war ministry, aud 
in which thousands of currier [ligeous are 
Iraluwl. The inhabltnuls of the di-putt- 
inmt (lu \itrd, like their Belgian neigh¬ 
bors, are entlnishistlc breeders of carrier 
pigeons. The Iruiiiing begins with the ad¬ 
vent of warm weather, and almost dally 
hundreds aud tbousuud.s of pigeons are 
sent out. at first to neighboring depart- 
lueuts, but later to the center nnil south 
of France, where thej are releii-ed, q’he 
olfidul inllltary recognition of the currier 
pigeon dales from iln< rruneo (lerman 
war of INTO-lKTl Allhougli the birds 
then employed were po(iri> tiallied, tbe.v 
accumpllsbod such remurivahic feats that 
their aid In future wars is rellisi on with 
confidence. 11 Is ]irobiihle that pigeons 
will soon be carried h\ ncroplamsi, de¬ 
spite the InstlnctBe relw In nee of aviators, 
wlio regard the birds as dangerous pas¬ 
sengers. The rigging of u swiftly moving 
aeroplane might, ludwl, be seriously in¬ 
jured by the Impact of ti pigeon, and the 
foaling of the propeller by a bird might 
be still more dlsnslrous For the purpose 
of averting these accidents at the moment 
of release It has been )iropo.sed to drop 
the pigeon, head downward, through a 
long vertical tube, so thal the iieioplano 
would be far nwaj beloie the smprlsed 
hird could right itself and begin its Uight 
This device will be testi'd by ex]H‘rimpnt 
during the coming season. 


Coffee from Dried Fitfh 

E VUll since cofTee bas Issm a popular 
beverage, aiiparendj, efforts have 
bts*n made In find substitutes for it, either 
us mere adulterauls, like cbleor>, or toi 
the sake of greater wholesomeness tir 
cheapness Rye and other grains, luplue, 
acorns, 1 ks‘Is and earroK lia\o uU lasm 
thus used, but the hg (otTis-, or Fnijen 
Kiiffi-f, which has Intterlv eoino Into use 
In Au.striu and iKc-wiieie. is a dwided 
novelty. <iaoles M. Trabal 

Ilf Algiers ns .s.nlng that an escellent 
eolTee can be made fiom ililisl and loasi 
ed figs, which need not he of the first 
quality. 


orullng jiau.s, according to eliinate, aud 
then roMstisl In oxeiis till lirown or 
almost Mack and ipille lirlltle. The> are 
tjicu ground )ip and the resultant iiowder Is pressed 
Into tablets Thes(> intisl bo keiit dij IVhen made use 
rtf they are merelv iIIssoIksI In hot witer 

One liundrfKl kilos of tlie dr\ figs ghe T,". kilos of 
the dry jviwder The figs cost 1.1 fmnes and the jxiw- 
tler stdls for (W francs wholesale and IIM) or more ul 
retail, 80 that the trade ought to he iirolilahle If a 
demand can Ih» created The beverage is said to be 
agreeable In color and flavor with u somewhat sweeter 
ta«te than that made from chlcoiT 

A Soft Laboratory Wax 

A FAMOUS laboratory wax usfMl us a filler or for 
ittacblng light articles (o glass, etc., Is made as 
follows; Beeswax, 40 parts; Venetian turiieutlne, 10 
parts; rosin, 1 part; color with vermilion Melt the 
wax aud rosin, add turpentine and color. Silr luitli wld 













Curloin Resemblances in 
Nature 

By Harold Butin 


T O tnn-i* lii niiturnl iiliJwUi n 
rt>»wul)liiiK'('. (‘ItUnr utrin'- 
lliral or plctorlul, t<> uthcr ob¬ 
jects with wlik'li tlHW have n<i 
rcu) connection Is n dlvertliiK 
imstlme. Moieover, (houBh iil 
llrwt thonifhl It umy sivin soiiic- 
w’lnit T>iinrllc. It <‘iMi In fact be 
tut lied to KiMid ncfiinnt as a 
niCHiiH of s(linuliitlii« tile liniiK- 
liiution, and InducltiK tlie uilnd 
ti> enilmik ni«>n u coni-He of truly 
KcliiUtUlc InvcwtlKiitloii wliloh 
miiy lend (o luiitortiiiit discover- 
los 'I'liis ii|i)iIlos tn iiitrticiilur 
to llio traliilni: of the youthful 
Htudoiit All those who have 
Kutlicd esiiorleiiee iim tenchers 
will leiidll.v admit the Initial dlf 
tliMilty «hl(li evlslH 111 arouslnt; 
the Inlellliteiil IntercMt of a class 
In the siihjei t of study. In other 
words, soinethlni; Is iieedei] to 
set the uiaeliliier.t of the mind In 
mollon. For exnniide. a flower 
or an Inswt, as siieli, may fall 
to evoke the de.slred response. 
Itnt If >ie can point oul some 
curious or KroteMiue likeness 
which It hears to a familiar 
creature or thluB, we are ahln 
from this stnrthiK point to lead 
on by carefully tdunned statsi's to 
such ttreul tiuestluns as struc¬ 
ture, natural Hfllnlty, and adaie 
tutlon to environment. 

Take, for Instunee, the case of 
the orchids. Set era 1 species bear 
popular mimes which susiiest Uie 
likeness of the flower to some 
memhur of the iiiiltnal kingdom 
Thus, we have the man orchid, 
the tM*e orchid, tho spider orchid, 
the lizard orchid, and the mon¬ 
key orchid. It is true that some 
of these supposed likenesses are 
hlKhly Imiifrinatlvc, but others 
are wonderfully distinct, and will 
N»nr clo.se smitiny The bei* 
orchid (OphtiiH apifeui), for In- 
Htuitce, Is very mueh llki> a small, 
hliihly colored humhle-hee, the 
Willies, head, unteume, and balr.t 
laxly Ix-ltii; all reproilucetl In 
the ease of the so-culled nian 
orchid ( leeros unthropophoru) 
the seneial efl'wi of the flower Is 
very uualut and strlklnu. IooKIuk 
like II .series of small (jnsm pup 
pets tn the very curious fly 
orchids [(tphri/n muciftra) the 
likeness to an Insect Is not very 
marked, althouidi a vivid Imng- 
iimtlon esn conjure u|i wings, an 
teniae and a iirotriidlnK bead, 
hut the lower part of the flower 
lexemhles must closely a Utile 
doll, or inoukey. dr(>ssed In a 
sleeping suit with a white sash 
round Us waist 

In nil IliHse Instuiiees the re- 
seinhlance Is nmtnl,\ due to the 
shape of the Up or lahellum of 
I lie bloom Now orchids rank 
adailtt(sll.\ uinoiig the most high¬ 
ly siieelallzed flowers, while their 
extriioi'dlmiry nioditicattons are 
the result largol.i If not eallrel.i, 
of Insect liiterfcieucc. Alain of 
those flow'ers deiaaid eiillrel.v up¬ 
on the visits of Insects fur pulllii- 
nllon, and wllhoul the aid of 
Ihese winged emissaries of 
('lipid the.v are uulte uiiahle to 
set swsl The laliidlutii Is the 
r(‘cugiilKod iillghtliig platform 
upon vvhlcli the Inswt stands 
while 11 prols's the recesses of 
tile flower In search of nectar, 
and us orchids are ,so closel.i as¬ 
sociated with inswts, we must 
iissunie that the special shujie of 
the lahellum In each Inslance la 
more or less dellultely related to 
the convenience of the gnesls 
that are .sixflally catered for by 








Bud* of the hufe tropical birthvort (Irla- 
tolochia) rcMBible awana In ontUae if 
viewed from one direction. 




Tho akaU oa tho tiranz of tho ‘^daith'o 


The “old man’s faeo” ozhihitod hy the 
otaminal eolamn of ArauHa gratiAiflora. 




Flower of the sweet sedge {Aoorut 
calamut) reoembles a round file. 


Flower and bud of canary creeper (Tro- 
patoluin) the whole much like a fan-tail 
pigeon in appearance. 




The wing tip of the ladisn “make” 
moth euggeote the head of a eobra or 
a seal ii 


A “drooping bud” displnyod on the 
wing of a tropical “moon” moth. 



hMo iMibtr 
we are Juatiliad in the 
tion that enea, um in j 

adapied to athnuds pr ie f, 

a partietdar idad 
Ifost young people «i« BMaB' i 
Inr with the oanary-liUti Hover •; 
or the common ohaenr creeper 
(Tropooolom catwiWoMtKiy, dfltl' 
here again we find tbit the no>:« 
usual form of the hloeaom Is due; 
to Insect visits. The hhiomB olr 
this group of plants seem s{nk^ 
dally designed to meet the Beedm 
of long-tongued moths, whlchi 
seldom or never settle on Qwt 
flower, but hover In front of Itt 
lightly poised on their rapidly-.. 
moving wings. 'White la this 
position the tongue Is unrolled 
and thrust far back into the 
“spur" of the flower where the 
nectar Is stored. Meanwhile, 
the head or body of the moth 
comes Into contact with the pis- 
til or stamens, and pollen Is de¬ 
posited or removed, as the case 
may be. The flowers of Tro- 
paeolum are among tho few in 
which nectar is secreted by the 
calyx, which Is brightly colored 
and extended to form a long 
spur. The lower narrowed part 
Is the nectary, and the sweet 
liquid la sometimes so abundant 
that It wells up to the moth. 
This spur, of course, forms the 
head and neck of the little can¬ 
ary bird, while the flamboyant 
tall is repreeentad by two of tbs 
petala When still n bud, the 
dower also presmts a subdued, 
bird-Ilke aspect 
An interesting resemblance to 
a swan is presented by the un¬ 
opened flower-buds of the huge 
tropical blrtbwort AHstohoMa 
pioo». This and silled siwcles 
may often be seen growing In 
hothouses, and may bo compered 
with the epedos of temperate 
regtous, such as Ariitfohahia 
tormutoia, and A. siftho —the 
well known "Dutchman's pliKs." 

All these very remarkable flow¬ 
ers, which rival tho orchids in 
the grotesqueuesB of their form, 
are designed to attract and Im¬ 
prison small Dipterous (two- 
wlnged) flies which feed by pref¬ 
ence upon filth and carrion— 
hence their foul smells and 
lurid colors which seem to sug¬ 
gest putrescence. The structure 
of the dower varies lu different 
species, but the essential points 
are (1) an allurlug urea leadlna 
to (2) a tbiaat or veatlbale 
which, In Its turn, conducts to 
(3) an Inner chamber or prison. 

Tbe swau-Ukeneas of the flower- 
bud lu A. piaai enables us read¬ 
ily to apprecUte this description 
The body of the “swan" eventu¬ 
ally expands to form tbe allur¬ 
ing areaf—an enormous expanse, 
two&ty-slx inches long by eleven 
inches broad, the whole surface 
of which Is covered with a net¬ 
work of blood-pnrple veins, 
These contferge about the en- 
tranee to the month or vestibule 
(L e„ the neck of the "swan"), 
which is lined with Inwsrd-polat- 
lag hairs. Flies wliloh settle up- 


Not s colleetion of huoun skuB*. Sood- 
capsules of tko ffordou sMp-drogoa. 


Tho moilc vs tho Uad^wHig «l i 
tMfrsgntoMBO hnltotiy. 


by tbe strong scent of tbe bloo- 
som to enter tbe veatlbale, which 
freely edmtte, and oven faclU- 
tatea, thdr euttiaoe. But if 
they attempt to tetete, they are 
PMvoflted hr the hathb Thus 
they aie leiM te pehttmte tjhe 

mm e^ 'the 























j IIHIf ’llplii 'ip^ Up* p|..;pir |, 

■fciiVwi;''’' ';^#’VrfPe’■*' . 

i PP Ittf WtiNRlM^aW of 0tt«^ igaait' Wban 

X m ififmem looUnt 4bR» oui 

oVam/lif fotUmed by » bwKi^ cau, aatirty vo&aira one 
BMiWftg i)ie iMxiMqnly* ittaetUBMita. rriie follow- 
liit«» f»4e for tt» wrtterti Jbilwn bwpae ptwnograph 
wl^ a(tfTe«» « oebeme tor otl^ medeK 
3bvo •IfAtlvo'iBafBets bto aocetHMry-'OM for Htarting 
ant «iia fw McoMABi. 7b«Ml ate nicmatod an abowu In 
1 i 1« a aUtrwp Of metal tot n»untlng the two 
etfOttOrntpaMa.# aod <?. /i* to a block of motal %-lncfa 
aumtb la*Wiw4 to the wire B, which la attaageH to 



Flf. ly-^The Btaitiar and atoppbiir maffiieta. 


play eaaily badt and forth through the holea In the 
atltrup. Umall ideoea of felt are aet Into email holcH 
In the block D to prevent It from atlcklug to the mag- 
neta. The etltrap A la fastened by acrewM to the under 
aurCace of the phonograph top. The wire Kll la left 
long enoogfa to extend to the etart-and-atop lever of 
the phonograph, if this lever con be so adjusted na to 
operate easily, otherwise the wire may be made to paaa 
through a nnaU bole O, Fig. 3, drilled through the gov¬ 
ernor bracket, and so adjusted ua to cutcU on un exten- 
aloa Jk of a small brass clip / sllpiied over ttu> end of 
the governor shaft. The clip I la made of spring ^bmas 
with adjustable friction lit so that when magnet H 
Is energised and the wire SB i>aaiteH In the path of 
the clip the governor comes to rest gradually. 

The “lebofl*' mechanism, Fig. ,'t, la attached to the 



Fig. 2.—Startlag rod acting on the governor. 


back of an alarm dock by ineauH of a bracket J, At 
JC, Fig. 8, la light dock spring with weight L. if M are 
fiber waahera insulating the screw contact post .V from 
the bracket extension O. PP ate brass pins set In tbe 
milled nut used to set the hands. These strike a plate 
on the spring K, raising Uie latter, and tbe plate, 
when released, makes momentary electrical con¬ 
nection between wires A end ^ operating magnet 0. 
Tbe “stop mechanism” Is made lu the same way as 
tbe “let-off.” It is fastened by means of a suitable 
bracket beneath tbe fiat spring that curries tbe “feed 
nut" and moves along with the reproducer arm an the 
record is being played 

Electrical contact Is made when Uie small plate </ 
rides up on a tooth of tbe rack T and drops off. Platl- 



Fig. MwehmlmiR m titohnefc «f the clock. 


trum contact points were found nccossary for the slop 
meobantem, as the adjustment ikd to ho mode more 
ddlchte tiMh was necessttry inv the ‘tiet-oir' attached 
to'riM'doek. ' ' '' 

Xh« nude F S# mhdk uj^ hnss uud is fastened 
to the had )i^ tiha pboho^i^ to any sultoile man- 
u«r. plate.) 

¥hh ti p ItlNi' mikrtMd dt to 'corre- 

spiw^, intomU^' to 'tuf'iWiprd- 

’i^vm'v«wtabte 
rtdofda may' be 

to# dtottoh) ■ "ttMeida •easu.v 


tdtok 3l||>aF he toftod to gult the fancy of its owner. 

if atftohgad to apeak the time every half hour (two 
ptna’ F F,''FIgi 8, betog neoesahry) two records should 
be made, one frmu 12 to 8 and from 0 to 12, or one 
record speaking the hour intervals from 0 A. M. to 
« P. M. 



Fig. 4.—The contact rack. 


Hhort sllont liitorvals arc necessary In order to al¬ 
low the phonograph to rearti full speed before speaking 
after the "let-off” operatea. (The clock and the two 
dry celts necessary to operate may be placed itmlde the 
reward cabinet) When wishing to play reconls simply 
remove th« farh T. By snbetitutlug a piece with one 
tooth near the end the phonograph stotts automat leu lly 
^ at tbe ettd at each record. 

A Mereuir Intemiptor 

By George F. Worts 

N »t) FAlt as theory Is concerned, Interrupting the 

current for a spark coll for wireless use Is a simple 
matter. In actual practice, however, contingencies arise 
and liilerruptora occasionally manifest contrary tend¬ 
encies which cause their atipUcatlon in wireless teleg¬ 
raphy to ls> a source of no little annoyance. 

For Instance, the text books tell us that In an elec¬ 
trolytic interniplor small no i-couductlng bubbles form 
and break on the anode with mechanical regularltj, 
thereby caosiug an Interniptod current flow. How sim¬ 
ple It sounds 1 But somehow or other the bubbles fall 
to form and break regularly and, taken with tbe rai>ld 
heating properties of an Interruptor of the electrolytic 
tyiie, generally cause it to be a rather unsatisfactory 
piece of aprtaratus. 

In the case of a water cooled, platinum electrode 
electrolytic Intetruptor, the above difficulties are usuully 
not present, but tbe prohibitive c«>st of this Instrument 
Imrs It from the majority of amateur statlous. 

As a parallel case to the above, we find the spark 



Mercury interruptor made out of an electric bell. 


coll vtbratoi, unless of expensive make, to be gencrslly 
unstttlsfHCKiry and inefficient 

A form of Interruptor which has me! with a great 
d<«il of approval among the advanced class of exiterl- 
nicuters, Is the mercur> Independent tyis*. .Slngularl.\ 
enough, this unique and otficleiit form of current break¬ 
er. which Is employed extensively lu electrical work on 
uccount of Us iHwitlve operation, has been neglecttsl 
almost entirely by the amateur wireless exiK'rimenter, 
usually so prompt In adopting a new Idea, provided 
he is Justlfled In doing so. 

We will attempt hi this arllclo to acquaint the ex- 
Iierlmenter with a siro)>Ie and cheap, though efficient, 
form of the mercury Uitertuirtor for wireless use 

From an ordinary electric bouat* bell saw off the Jut- 
ilng orra whtoh supliorts the bell. Remove the round 
clapisir fi'om the end of the vibrator and wilder a %• 
Inch round brass r<id about 2 inches long in Its place. 
Bend tbe extended port of the vibrator at right angles 
l<> Its usiml position and parallel to the magnets and 
mount, the bell base to wiuure wood standards erected 
to a wood or rubber Imse having the dimensions of 
% by « by fl Inches. 

If tbe magnets are now actuated, the brass rod will 
vibrato up and down with about a Vi.*tocb stroke. 

A small brass oup, I, inch deep and % inch wh}e. 
should now be procured and a bole tapiwd lulu the 
bottom to accommodato an 8/32 thread. A mochlue 
screw passing up thtpugh a counter-sunk hole In the 
Iwse, Iqcated directly tiuier tbe brass plunger, will 
sooura it firmly. By banding the extended portion of 
the armature, tktt plunger sliould be adjoated so that 
Us towel end 11 51 inch below the level of the top of 
the citp. The e«p ahoutd th«i be filled with mercury 
to a level % Ineh below the mid of the plunger. A 
good tirade of Bglft eyilQder oil should then tot pourml 
ovwt tito menfiiry outU it ts about level with thu top of 


the cup. This will quench any arc that might possibly 
form and. Incidentally, will prevent the mercury from 
splashing out. 

In operation, several di-y cells are rwjulred to actuate 
the magnets. The vlbruit)r of the spark coll should be 
screwed down tlglil, the battery circuit switched on 
and the contact screw of the completed Interruptor 
adjusted until the desired spark frequency Is obtained. 
A little practice Jii this direction will accomplish the 
desired results 

The mercury lulerriiptor above described re*iulres 
Utile or no alteiitlou and Is ])i'acUcall.v non-heating. 
If used on the regular llghtitig current, either alter¬ 
nating OP dln-ct, a water rheostat should he provided, 
as the resistance of this Interruptor, unlike the elec¬ 
trolytic, Is very low and 110 volts w'uuld prove too 
strong for both Itself and the spark coll 

A Seconds Pendulum 

By C. C. Kiplinger 

A SMCOND.S iteiidulutn Is fre(iuentl> used In the 
Ithyslcs laboratory. After an extended experience 
with unsatisfactory contact itcudulums of the mercurial 
tyiJe, the following Instrument was devised which has 
proviHl itself successful lu practical use The details 
of the contrivance are shfjwn In the sketch 
A Wooden rod (a meter stick does nicely) has a screw 
eye attached at one end. This Is filed to a knife edge, 
so as to form a frictionless point of suriiwrt. The fixed 
knife edge Is made from a small file, also brought to 
a sharp edg(‘ by means of a second file Two plates of 
thick sheet lead and two short bolls (Hjraprlse the bob 
of I he pendulum A short lenglh of wire fastened to 
one of the plates and lying In the axis of the rod, serves 
for one terminal of a small sisirk gap. The other 
terminal nlay Im ulthei u small metallic ball or rod with 
rounded ends. 

The connections should l>e made with i transformer 
or induction coil and the ground, as shuwu In tbe figure 
A short gai> should he used and I he siwrk should be 
but little longer (Iikii tbe gap In order to insure a verti¬ 
cal sfmrk With the Hi)i>arotus in working order, every 




Seconds pendulum as a wireless transmitter. 

suing of the iiendulUHj gl\es rise lo a spark, which In 
Him sends oiil eleelro-magnetlc disturbances Into space 

The liistriimeiils usisl lor the detection of these dls- 
turbiinees are, a 7!'i ohm telephone receiver, a modified 
Massle's oscillaphone, and two dry cells, eoniiected as 
shown lu the skeleh The oscillaphone comprises two 
curiam knife edges insulated from each oilier and about 
.‘l/lti of an Inch a]>art A piece of silicon Is laid across 
the edges A piece of galena or a light sewing ui>edle 
may also he used T'nder the ceiidlllous In which we 
work, silicon has inovisl far more wmsltlve. The sili¬ 
con should la* moved lo and fro on the carhoii supports 
until the slgiials are loudest 

Any desired miiuber of detectors may Is- oiwrated 
by the “master lasidiiluui,” and these may Is* In dlffer- 
1*01 riMuns, or In un iidjiieent building .Such a iiendu- 
lura wlH Ik* found fur siiis>rior to ibe ordinary tyr»e. 

The Department of Terrestrial Magnetism of the Car¬ 
negie Inetitution, the all-important center of world-wide 
magnetic surveys, is at last to have its own offlees and 
laboratories in Washington, after having been domiciled 
in an apartment liouiw ever since it was founded. A site 
of about SK'von acres has been purchased in the same 
suburban distnet of tho capital which includes I he Bureau 
of Standards anil tho Carnegie tleophysical LatoiraUiry, 
and the new buildings are expected to be ready for ooeju- 
pancy early next year The magnetic survey yacht 
“Carnegie," attached to this institution, early this year 
aroased tbe South Atlantic from the Falkland Islands to 
St. Helena, am) then returned to the South American side. 
She is due in the United States at the end of the year, 
after three years of oireumnavigating the globe. Dr. L. 
A. Bauer, director of the department, is to deliver the 
Halley leclmv on “Terrestrial Maffnclism” at the Uni¬ 
versity of Oxford, May 22nd. IttU. 
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Inventions New and Interesting 

Simple Patent Law ; Patent Office News; Notes on Trademarks 


Recent Improvements in the Reciprocating 
Engine Art 

I T 1» KWierullj cone(^e(l that the rc*clprocatlii*! enidue 
hat! reiioht^ u very UliJh atuec of development, that 
there can t)e no radical deiHirture from tlie unlveraally 
iim-ptod eiiirfne countructloii without aerioua lo»» In 
efllcloncy. 

The dlreclloii ot Innwovemeiit, and, indeed, the proper 
direction, haw been In workliiK tietweeu the widest at¬ 
tainable limits of tciuiKTatare 

Steam must enter the machine at the hiirhest pos¬ 
sible temtieriiture. must he i)rotected from waste and 
must retain, iil the moment l>efore exhaust, the least 
possible amount of heat Among the inventors who 
have receiilly be«*n working along this lino Is Prof 
.Tohaiiii stuinpf of lierlln, whose engine is of the tyite 
known as the "unl-dlrertlouol flow” sleam engine, in 
such engines, as dlstlngul8hi>d from “counter flow" 
engines, the steam oiitv admitted into the cylinder does 
not return in its jailh The sleam is ijerinltted to enter 
each eud of the c.vlliider alternately and exhausts 
through n set of jHjrts which encircle the middle of 
the cylinder, these exhaust isirls being controlled by 
the piston at the end of Its stroke 
In tile llgtire. the steam, instead of lielng Introduced 
into the cylinder direct, enters it from tile holiow head 
A' through tile inlet fi, thus providing a live steam 
Jacket HO that the steam is neither cooled nor coii- 
deiised. This steam is cut off and expands, moving 
the piston forward or hackward, as tlio case may be, 
until at the cud of the stroke ttie piston uncovers the 
ports V. Tile steam never returns in its path from the 
inlet to the exliaust, lionce tlie term “uul-directloual 
flow.” 

A Jet condenser H is iilaced in a l)ox /P of the ex- 
hanst pipe />' iu order to cool the eshuust udditioually 
to fadlltnte the sweeping out of the exhaust steam 
This coiistrnctlon provides a hot inlet and a cool 
exhaust, and there is a gradual full iu temperature 
from the inlet to the exhaust, the worlcliig steam at 
the end of exiiHiisloii l)eUig arranged in layers of de¬ 
creasing dryness 


Fig. 1.—UBi*dlreetionftl Sow eondoiulng oaglM. 








the steam la the Jacket Ih 

glaes the points at whleh telease aaS ,,floi|iip|NMl(» 
begin are never varied, so that. In an eimtaiie ivqp- 
erly designed for Its normal load* the cmhpMVltiMi 
la excessive when the engine la starth^ or MtSida^ 
at high loads. ■ ;i 

Prof. Htnmpf has recently patented a device iflioiWlKr 
this excessive compreasion may be relieved, dfftice 
consists of an auxiliary exhaust valve whlelt don* 
netted to the cylinder and operate# autematlMd^i. ®|W|a 
-valve may he cut out when not reiittlred^ 
terferlng with the economic working of ^ dWttC dd** 
Ing normal rnnnlng. 

The dgures show two varlattons of this tairadtlOB. 
In Fig. 2, the cylinder A, In whleh the pIStCd WOtvd 
has auxiliary exhaust passages leading from t|M) Inhita. 
which passages are controlled by valvea 0*. PM- 

sages have pipes leading to a valve chatsAer to wtdtti 
there is located a steam operated valve, shoitfO at F. 
The valve casing B is connected to the live attain Inlet 
by means of a pli>e D manually controlled td* the 
valve fT. 

The entering ateam, the valves (7* bttng open, passes 
Into the cylinder and also through the pipe D Into the 
casing B, and the valve F moves to the opposite eud of 
the casing, uncovering the port 0. The ateam may then 
not only exhaust through the main exhaust ports eon- 
trolled by the piston, but also through the passage <7 
to the casing B and port //. This exhaust contlnoM 
until the compression pretwure on the one side of the 
piston is greater than on the other, the auxiliary ex¬ 
haust continuing for a considerable part of the stroke, 
whereby only a low compression is attained, such as Is 
Hufflcleut to meet the requirements during starting or 
at high loads. 

lu Fig. S, the piiie O is omitted and the valve 
T Is actuated by the auxiliary exhaust pressure 
through the pipe R controlled by the valve 8 In¬ 
stead of the live steam as lu Fig. 2. The 
atlon of the device shown in Fig. 3 Is precisely 
the same as iu Fig. 2, except that the exhaust steam 
operates the valve T Instead of the live steam. The 
valves 8 are oi>erated simultaneously by the rod 


An enormous drop in teiuiicraturo of the steam tuk(>N 
place during the exi)arisl(}n and exhaust of the steam, 
and the heat, therefore, passes raiddly from the hot 
Jacket to that layer of steam adjacent thereto. The 
beat thus flowing toward the exhaust belt is to a great 
extent absorbed liy the working steam and Is traiiited 
liy the piston at tlie eommeiicemciit of the oompresslon 
stroke, instead of lieiiig swept out of the extiaust, so 
that this heat, transferred to the steam, is again trans¬ 
mitted to tlie end of the eylluder liy the pumping action 
of the ptstoii. The lieat given U|> by the cylinder head 
to the Htt«m in the cylinder is retained within the 
latter, since this stcum is itself retained therein, so 
that file head iiresoiits the peculiar plieuomeuoii of 
a heatiug jacket with no loss 

In actual tests It bus been found, when employing 
BUlierheated sttotm, tliiit tin* teinjieralure of the cylin¬ 
der wall at the inlet Is higher than the temiierature of 



Pig. 4.—Controlling goal 


and the valve T is of different construction. 

By closing tho valves D‘, O' and B, when not required, 
the economic oporatlon of tho engine during normal 
running la not interfered with. 

In the operation of blast furnaces It la uecoswry 
frequently to slow down one or Isith engines, and often 
It la desirable to run tbe high pressure engine alone or 
the low pressure ougiuo alone, using boiler steam. This 
result is ordinarily secured by placing throttle and 
stop valves iu the piping between tbe high and low 
pressure engines, and providing a separate throttle 
and a !)ressure reducing valve for admitting boiler 
steam at reduced pressure to the low pressure cylinder. 
A safety valve is placed on the receiver, or on the pipe 
between the high and low pressure cylinders, to allow 
tbe high pressure cylinder to exhaust outboard in 
case the receiver pressure builds up too high. These 
valves are all separate, and all exceiX tbe safety and 
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a tftilti* vatto) and ■Okie It' ' 


[taliatti'taBamire to etaMi^ 

^CSita maidpalatloa of toe parts runs toe 


^0 ooapcraad toe otgtoes. toe spring 17 
|to adlnsted to a peessnre rary sUgbtly 
tatgAar than the desired teorirer pressure, 
[an adjastnent seldom requlrtog attentlan; 
toea toe spring 26 is set so that ralve 24 
trill open St s pressure very slightly below 
desired reoetver presstUe; lastly, valves 5 
and d are moved to to^ extreme 
position hy means of handle 8 acting on 
rod 7. The engines will now operate 


now are: Porta 0, open; 
ports 10, closed; ports 28, closed, bat 
ready to open If pressnre to chamber 12 
fans; porta 11, closed, bnt ready to open 


tlM stoppage of toe other, hes recently 
taeett phtaitod by F. S. Norton of Tonngs- 
ttwn, <j)hlD. 

The Morton cootrolUng gear, which is 
shown to Ftga 4 and 6, employs a casing 
A (ing. 0) with partitions B, C and D, 
looStod between the hiito and low prss> 
sure eyitoden. Two cyltiidrtcal shells 8 
atad 20 are placed to toe oaatog A, tons 
providing two valve cbamhers to which 
toe valves 0, 0, 16 and 24 are placed. 
The annular dumber 1 fonned hy the 
partitions Is connected by a pipe to toe 
sshaust of the high pressore cylinder and 
Commonteates with the valve chamber 4 
toroogh toe porta 2. The valve rod 7 is 
msnaally sdfustable by toe lever 8 so as 
to cover or to uncover toe ports 9 and 10. 
The valves are so posited on the rod 7 
tost the ports 2 are never coveted hy the 
valvea 0 or 9 within the limits of thdr 
travel: that both ports 9 arri 10 ere closed 
to their mld-poattlon; and that porta 9 
ate closed When porta 10 are open, and 
vtoe verta. 

The ports 9 lead to the chamber 12, 
coramunlcettog through the pipe 13 to toe 
reoslver 13o. (Hee Fig. 4.) The ports 10 
lead to toe annular chamber 14, communi- 
catiug throudh tbe auxiliary exhaust con- 
ueetton 10 to tos condanasr or atmosphere. 
The ports 11 are nonully closed by toe 
spring operated valve 19, the latter being 
forced to opening poaltlou against the rs- 
atstanoe Of the spring 17 by exoass of pres¬ 
snre to the ohamber 4. 

Boiler steam Is Introduced by the pipe 
18 into the chamber 19 and thence into 
the valve cylinder through tbe ports 22. 
Tbe valve 24 Is normally held is open posi¬ 
tion by the spring 20, permitting the steam 
to pass through the porta 28 into the 
Chamber 12, bnt capable of being forced 
to toe right to a cloetog position by pres¬ 
sure to the chamber 12 acting on tbe 
Idnnger 28. Tbe pressure on toe chamber 
12 may be varied by changing tbe com- 
praSalon of tbe spring 25. This is aoeom- 
jdlstaed to tbe same manner and by tbe 
same mechanism used to ch a ngi ng the 
comprsaslon of the spring 17- rote- 
tom of the nut 80 by the hand wluel 31 
toroatfi toe gears 32 and 88 oanaea the 
rod 28 to vary the stnea on toe nprtog 25 
at tha opening pcsltton at the valve 24. 
It wUi tona ha abvum am pm vnlto 24 
servus'tMitli as an adJnataUb tareasure re- 
dnetog valve and as 0 Mrifttolif' cointrolisd 


It toe high pressure engine be now acci- 
dentsUy Stopi^ valve 24 Wiu open and 
supply steam to the low pressure engine, 
so that it will continue to run. If the 
low pressure engine be accidentally 
stopped, valve 16 wUl open ports 11 and 
allow toe high pressure engine to exhaust 
in tbe pipe 16 so that it will conttone to 
run, Mormal method of stopping either 
engine: First convert to single mcpan- 
aion operation by moving valves 8 and 8 
to thA-rlght; then to stop high pressure 
sngine alone, close throttle, or to stop low 
pressure engine alone, draw valve 24 to 
closed position by the action of wheel 31. 

This construction affords eato ot man- 
Ipnlatlon and freedom from socldental 
stoppage, tbe evil effects of which have 
been explained. 

In wool combing mariiinea a rapid re- 
ctprocatory motion witbont undue vibra¬ 
tion is required to operate the brush or 
dabber which drivee the wool fibers into 
the apacee betwsm toe projecting needles. 
Most machines now used, evien with care¬ 
fully constructed, oppositely movlog bal¬ 
ance weights, positively operated, are sub¬ 
ject to a realdtisl tremor which Is very 
dtsadvantagoous. 

▲ patent recently granted to Boys and 
Tierney abows a rsclprocatlng engine for 
producing such a rapid redprocatory mo¬ 
tion to operate tbe brush or dabber of a 
wool combing machine. 

In Fig. 9, the hollow piston rod B la at- 
tedbed to tbe brush of a wool oombing 
machine, or to a mold box, or to any other 
device required to be reciprocated rapidly 
where lltUe external work is required. 
Tbs piston with Its heads Jf and X com¬ 
prises the working element at the tuacbtoe 
and the cylinder C In which the piston op¬ 
erates is attached to tbe wool oomblug 
machine frame by means of the springs 1. 

Live air or steam is admitted to the 
port Q and tbe space between tbe beads of 
the piston is filled with tbe motive fluid, 
which Bctittg on tbe larger head Jf lifts 
tbe piston until the grooves A are un¬ 
covered. Tbe air then passes through 
these grooves and through tbe small pas¬ 
sage 2 to the upper side of the valve 8, 
furring the valve upward against Its 
spring T and closing the exhaust passage 
W from the space above tbe piston. Part 
of toe air xIk passes to the space above 
the piston, where it is oompreesed and 
acts as an air buffer or elastic fluid 


torUttle valve. Snddsn ntovumento of tola 
valve am cheritsd hy toe 4sata pot, stesve 


Tlw otMnttlott ot toa li as 
town: Atatantotag tbnt; «to 
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tln<to«h Verto 19 nnd (i0«id00jpM^ 9, toe 
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ng. The pressure in this apace now 
beouatea equal to that in the apace between 
toe two heads of the piston and greater 
tosn that la tbe space 8 below tbe head 
V,.,aQd tbe whrie plstmt is driven down¬ 
ward, compressing tbe air in that space. 
The exhaust valve 8 remains closed antU 
pereeeure In the space above the idston 
I in eoneequenoe of expansion to such 
an eCtent that the spring T overamiee toe 
air preasure Un the lower side of the valve, 
ben toe valve opens and exhaust .»tahes 

'Om UMttpreased air or air spring to the 
fl)Mi«e 8 than arrests toe downward motion 
of toe piaton and drives it upward apato 
aw| toe valve 0 wiu agato oloMat a driln- 
toe point of toe upward afotomeat it toe 
puma, depandtag on Ita vatoeito nud on 
:0|j|0^>oi2adto of am'-.pumuP tr and the 


ooneeqnent pressure arising to the grooves 
R and passage 2- 

The period of tbe stroke at which the 
exbanst valve opens and closes is regu¬ 
lated by the screw. The passages 0 and 
P are provided to allow air to exhaust 
from or to enter tbe space 8 near tbe end 
of tbe stroke and so prevent creeping of 
tbe piston In tbe cylinder and ultimate 
etoppage of its motion. 

It will be observed that the trapped air 
below as well as above the piston, by its 
compression, is most effective in returning 
the piston quickly, and this Is one of tbe 
advantages of this method of effecting the 
reriprocatiou for extreme rapidity over 
the method of eccentric driving now com¬ 
monly used. 

Notes for Inventors 

A OoU With Different Faces.—Chester 
Lombra of Meriden, Conn., has seoured a 
patent. No. 1,059,178, for a doll which has 
a fixed face and an extra face or faces hinged 
at the lower edge of the fixed face so that 
they oau l>e tamed down against the body 
of the doll or up over the exposed face, a 
bandeau being provided to hold tha up¬ 
per edge of the movable faoe when the 
latter is adjusted to position fur use. 

An India Rubber Snbatitute.—A process 
of producing an India rublier substitute is 
deooribed in the patent. No. 1,001,881, to 
Julius Htookhausen of Crefeld, Germany. 
In this process gelatin is mixed with gly- 
oenne and with camphor, the latter being 
dissolved m acetone and the mass is treated 
with sulphur. 

Artifldal Signal Clouds.—Stephen J. 
Kilbel of Washington, D. C., has patented 
a method of signaling. No. 1,062,782, m 
which oloud-like bodies are formed by 
ohemioal reaction and their discharge is 
controlled in acoordanco with the signal 
daeired to be given. In discharging the 
rioud-like bodies, fluid pressure is utilized. 

A Cranberry Dryer. ~A Tiatont, No. 
1,032,999, has been issued to Henry H. 
Harrison of Boston, Mass., for a dried en¬ 
tire eranbcrry liaving a vented skin and for 
tho process of drying fruit in which the in¬ 
terior of tho fruit ts vented through the 
outside thereof while retaining the integrity 
of the fruit; the vented fruit is afterward 
subjected to the action of a drying agent. 

A Process for Tempering Copper.—Wil¬ 
liam H. White of Hazleton, Pennaylvama, 
assignor of one half to W. D. White, of 
Hazleton, and one third to .Tacob M. and 
Margaret Sohappert of Dorranoctou, Pa., 
has patented. No. 1,062,067, a process of 
tempering oopjier whorem the cop]>er is 
heated to a high temperatum and is im¬ 
mersed in a hardeniug liath containing 
lime water from which it is removed as 
soon as it blows and is then placed upon a 
hard surface and struck with another hard 
surface. 

A Way to Prevent and Core Premature 

Baldness. — A patent, No. 1,062,025, to 
Bernard H. Nichols of Ravenna, U., shows 
a hat liand having oorrugations on its sides 
which form protrusions and depresBions, 
the purposit of the construotion being to 
avoid interference with the free circulation 
of the blood to the scalp whereby the pat¬ 
entee olairns to prevent and cure premature 
baldness. 

Etecirical Rat Trap.—Henry Carter of 
Httaburgh, Pa., as assignee of one half, 
has received with Raymond U. Pryor of 
same plaoe, patent No. 1,052.957 for a rat 
trap in which there is a platfonu, an eleo- 
troouting oireuit and a motor oircuit oon- 
tooUad by the movemenU of tbe platform, 
the motw cirouit acting to operate a clear¬ 
ing mechanism by wbiob the rat will be 
thrown away from the trap after it hoe been 
eleotroeoted by stopping on the platform. 

A naaograph and Kiuematograph Syn- 
ohroBltiag Davica.—In patent No. 1,053,- 
940, issued to the assignee of Loon Qau- 
moat of Paris, Franoe, is shown a syuobron- 
ioing apparatuB in which a phonogn^ih 
meohanism and a kinematogmph moter 
are ooupled Ts4th means oontrdUed by one 
at said maohanism and opetatiog to eon- 
tool tbe speed at the other meofaaniam) with 


the oontroUing means including a plurality 
of contacts connected m multiple with the 
field winding of tbe kiiietnatograph motor. 

Improved Flexible Tubing.—In patent 
No. 1,053,394, to Henry Hubbell of Ash- 
buruham. Mass., assignor to N. T. R. Al¬ 
mond Manufacturing Company, sameplace, 
is shown a ilexiblo tubing which has an 
inner coil and an outer coil which is located 
lietween the convolutions of the inner coil 
with the inner surfact-s of the convolutions 
of the outer coil given an ogw shape m 
cross section and engaging with the inner 
coil along a nilativel\ narrow lino in the 
normal position of the tuliiug. 

Rill Nye’s Prophetic Vision.—Many 
years ago, befons the days of the phono¬ 
graph, Bill Nye wroh' a humorous sugges¬ 
tion that an automatic machine be used 
for the dehvery of political speeches from 
oar platforms. Bill Nye little suspected 
how soon talking nmciiinoh would be reel¬ 
ing off political speeches all over this laud 
of ours. They wore usmI m the last presi¬ 
dential as well as in the one four years be¬ 
fore. When skillfully employed they 
avoided “rej)etifcion or the wrongful appli¬ 
cation of local gags" which Bill Nye 
claimed as a great advantage of his pro¬ 
posed political machine 

A Novel Photographic Process.—A pat¬ 
ent whose purpose is to provide for photo¬ 
graphing an ohjenl with any desired back¬ 
ground has been issued, No. 1,053,887, to 
Hugo Sonntag, of Erfurt, Germany. This 
patent includ<*s a translucent screen slightly 
tinted with a non-actiiur' color or a color 
having a weak ai'tinie action This screen 
is located behind the object and tbe faoe 
side of the object is lighted and the wmsi- 
tized plate or film is suhjeeied to a single 
exposure to simultaneously impress therein 
tho images of the objeci uud the projecting 
background, the background In’ing pro¬ 
jected upon llie translucent screen from the 
opposite Bide thereof to that occupied by 
the object to he photographed. 

First Superintendent of Patent Office.— 
There hangs in the office of the rommls- 
sioner of Patents at M'ashirigton a portrait 
of Dr Wm Thornton, the first superm- 
tendent of the Patent Office. The picture 
was painted by Gilbert ,Stuart whoso por¬ 
traits of George Washington are justly 
celebrated. The portrait was presented to 
the Patent Office in 1871 by a nieiu' of Dr. 
Thornton, Mrs. Talbot, widow of Hon. 
Isham Talbot, IJ. S. Senator from Ken¬ 
tucky. Dr Thornton was an intimate 
friend of President Washington, who, in 
1794 apjaiinted him one of three commis¬ 
sioners to survey and la.v out the Federal 
capital. Tile Patent Office for most of the 
Doctor’s adniiiii.strntiou was not very ex¬ 
tensive, as we are told it consisted m 1816 
of three iKirsuns; Dr. William Theriilon, 
superintendent, at 81,4(X), William Elliot, 
clerk, at $501), and Benjamin Fenwick, 
messenger, at $72 

Three Wardrobe Trunk Patents.—The 

popularity of so-called wardrobe trunks is 
manifested in thrtsi jiatcuts. Nos. 1,051,- 
936, 1,051,937 and 1,051.938, issuwl to 
George H. Wheary of Raoiiic, Wis. The 
patent. No. 1,051,036, mcludch a novel 
construction of folding wardrolie s«>etion 
uiside of which legs are pivoUid and 
adapted to be swung into position to sup¬ 
port the wardrobe section when the latter 
is adjusted out of the tniiik liudy and 
raised to an upright position The patent. 
No. 1,061,937, provides a folding rack m 
oonneotion with a swinging door, the rock 
being arranged to engage tlie door when the 
latter is partially closed in such manner as 
to forcibly close and lock the door in posi¬ 
tion when the rack is folded out, of jiosition 
for use. The third patent. No. 1,051,938. 
has the trunk body provided with an end 
wail which is mounted u> swing outward 
and rest flat down upon tho floor, and tho 
wardrobe section inoludos a rectangular 
tray, one end of which is provided with 
means eo-oj>orating with moans on the 
swinging end wall of the trunk body 
whereby the tray may Im' secured tp toe 
said end wall when the said wardrobe tray 
is adjusted to upright position for use as a 
wardrobe. 
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iwisraop W 4 H 0 APPABAIDB Fon 
viiiiunn.s^. v. set, c«r« «{ 
tiMt D«»«ftf|', fl«a TnuMlw^, CU, TbU ia- 
mttM ia an lnpro*«w«Bt In mMiM awl ap- 
ptmtka tar otaanoK v«M«li, aad conatau In 
apfoatns au(d[ paeaatirea relattrclr, aatoBUitlc- 
allp tMlatelUiay • katanya or proanre batwMo 
tb« aiialBa praaattrea tad ttieir treapaotlro coa- 
trontay pMaamca aad n^tlHatny tti« rarUtiona 
to pratattna tot forarobic the potrwa of tbe 
aayiiiaa. 

MmMO noattOLT, care of 

Nortbwaatera fttaai and Iron Work*, Ban 
Ptftre, Wia, Tklt tnv«ntt«a veiatva yonerailr 
to concrete mMlny macblaea and more partico- 
lavlp to menna for dlacbacylny tbe mixture 
from the machine. It alao prorldea meana for 
fnmiabtof the mqulalte amount of water or 
other llqiild to tbe material wltbln tbe ma- 
Cblate. Tbe mixer ahio embodlea meana for 
monntlmi the paddlea which perform tbe mU- 
Iny operation. 

BDTTONHOLB MABKINO UACHINB—B. 
T. Ammb, care of the Adame Mtc. Co, Porta- 
month, Ohio. Tbe pnrpoae In tbla inrention 
la to provide a derlee by meam of which the 
battonholea of aboea may be marked quickly 
and neenmtoly wttb n mlnimam of labor. A 


MyiUlr eennected with or detached from the aided to tprtt the crank^ft to ralae and NV 

tldad of a cylinder to he driven by aald abaft, lower the ahorel, and meana to propel the truck 

the parta belny lO formed and operated that on which the abovel Is carried. MBOHANirAi, 

"! ^ INDICATOB.-^. O. FoaxPHn and W Lor- 

eaewt when the operator deetrea. b,oo,, ^are of Vltnarapb Co„ Santa Monica. 

CAN,—J. I* yoNna, Box 19T, Maricopa, OaL Cal. Thla Improvement comprlseg meana for pt „ 1 p 

TWn Invention provldea mechanUm In eonnec- iadlcatlnt In the daytime and at night the , .on ,51 

tton with a can wherein reelUcncy la required direction In which the vehicle li about to turn , ’ • ‘ 

In the bottom of tbe can, aa In oil oana and and tbe fact that It la about to eomr to a atop, ' Mechanical 1) 

tho Uko, wherein meebaniam la provided with- and which alao aervea aa a renc or tall light 

In the can for inaurluji that the bottom of the for the vehicle and na an Illuminated llcenae 
cab will alwaya poaaeaa aulBdent realUency to tug carrier. ‘"® graphlo 1 

!l!“ AWOM-ABLE shat-I L SraNana, Pen- «ro'‘tLl'lheTu. 

r‘'"Adiei'rbr;:.c!!;;;'7.ir„rrr;r^ rerr„.*^"' 


mawe tne apriofing Mck or outward of the amostabLE 8HAT~I L SjANana, Pen- 
tattom after It hae been repreaaed nnd tbe s J , and C. n. Fithian, rhlladelphta. 

preaanre bn. Seen relaxed. p„, Addreaa the former, care at A Ur'ntel, 

PATTBHN CONTROIiLED BHBDOINa MO- 15«» California Ave, Philadelphia, Pa More 
TION.—W. SiMMcRXN, No «2 Auaatg-Klelache particularly tbla Inveollon relntca to adjuat- 
a, d. BIbe, Auatrla-llungary. Up to tbe prea- 

ent time dobblea have been somewhat uucer- ^79 

tain in operation and dinvult to work. Thoec __ ^ 

drawbacks are entirely obviated by the present -r/“ ^ —- 

Invention, and according to It one hook la / j _ Ml 

llxed on each aide of each heddlc frame while / 

tbe bladoa required for lifting and lowering .1 

tho hooka are alao arranged on each aide of --- 

the heddlc framea. r I 

CUTTBB FOB PAPHH HOLPHBS.—M. I>, . iiwinmanni 

HxbunTOM, Wllllama, Aria. The invention pro 

video an Inexpenalve device capable of attach At>JtT«TABr.g vehkt.B seat. 

ment to exlatlng holdera without change In 

the holder Itself, and wherein the catting do- able and removable aeata for uae on vehicle* 
vice la actuated by a continuation of the same and more especially to automobiles The prln- 
niovement that withdraws tho paper from tho clpal object la to provide a auat and meana 


NEW BOOKS. ETC. 

MBOHANirAi, Dhawino. a Trentisei on 
Toobuioal Drawing as Expressed throuEh 
the Medium of the Graphic Laniru^. 
By Otho M. Graves. Easton, Pa.: Tn<> 
Chemical Publishing Company, 1912. 
8vo : 139 pp.: illustrated. 

"Mechanical Drawing" la a well-ordered oourae 
of study In which certain vital principles have 
been hold In mind. It aims to teach tho grammar 
of the graphic language so InUTOstingly u to 
awaken the rreative faculty of design at the aame 
time that the studmil la being trained to moehani- 
cal execution. 

Questions and Anhwkkm on thb Phac- 
TicB AND Theory op Steam and Hot 
Water Heatind. By R. M. Starbuok 
Hartford, Conn : R. M. Starbuok & 
Sons. Idmo ; 135 pp.; illustrated. 

Pri(«>. *1. 

Mr Htarbiick has l>eeit very succoesful lu com¬ 
piling ratechlsuia on sanitary plumbing, and thla 
aeries of questinna and auawera on the aubject of 
stoam and hot watar heating wlU no doubt prove 
acceptahio to tho trade. This fourth edition In- 
rludfw rhaptera on vacuum and vapor heating and 
accclurau-d hot water healing, with numerous 
tnblcM, rules, and "tricka of tho trade," and a 
wealth of mlacellBDOous Information 



the holder Itself, and wherein the catting de- able and removable seats for use on vehicles « Km oekino Habd Soldehino and 
vice la actuated by a continuation of tho same end more especially to aatomohllea The prin- ‘ Rrazino A ’ Practical Trontise on 
move^nt that withdraw, the paper from the cl^l object 1. to provide a aeat and meana Tools. Material and Operations Forthe 
holder. ““I Use of Metal Workers. Plumbers. Tin- 

PRMB.—P. L. Hiawn, eare of Herwo B t'o., positions, thereby adapting It to tbe com Mechanics and Manufacturers. Bv 

Inc., KKt Main Bt, Beattie. Waab Thla Im- loft and eonvenlence of different people. The Jamos F. Hobart, M E. New York: D‘ 
provement pertains to band preaaca for preoa Invention also provides a meana for adjaatlng Nostrnnd Company, 1912. 12mo.; 

tag lard and other matsriala and its objact the aeat relatively to Its support width can he 190 pp.; 62 illustrations. Price, $1 net. 
la to provide a preas which la very almple, dor ^"."'oI^rHu^TrirnDle’ A glance through the dotalbvl Index will at onco 

able and exmtdtagly strong ta conatjmctlon the «,nvtace tho reader of the aatomsbing amount of 

to rea«ly wltbatand the preaaure to which the BNaiNE BTARTBB.-a. J. BcoHUXil. care ,„t„matlon conveyed by thla Uttle handbook 

preae la subjected during uee, of Wilson Motor Starter Company. Franklin, 8„i,„,rlng and braaing are operations constantly 

MACHINE FOB FORMINO BARHKI, Pn- The Invention relates more partlcnUrly | mailed for in a number ot arte, crafts, and Indua- 

STAVHB,—F. M. KawanDT, Clarendon, Ark. ®ver” the Internal com 1 ,nd are by no moans ao easy of efllciont oo- 

Thc Invention refers to rnachtafs for form- bnatlon engine of an automobile. Tho dcvlre ' oompllahmont ae is generally supposed, 
tag barrel etavee, nnd hae reference niore par ellmtaatea objectionable features of the old 

ticularly to that class which. In forintag tho cranking means for "turning over" the engine The Manual of Statistics, fit 
atavea, extracts the sap from the surface of by use of a compressed nuld. The engino Is ohaUKO Haild-book. 1913. Nei 
the atavea by meana of a pair of revolving rol- started by merely ectunttag a lever plaeed The Manual 01 BtatiHtlos Cc 
lore having the proflln of a stave. within convenient renrh ot the driver. 8vo.; 1104 pp. Pnoe, $.1. 

TTPEWBITBR CABINET._J. B. MAtTlM, FOOT WARMER.—J PlllLtrciK, Jn., Box Thla Indlspensablo work of reference 

Kensington, Minn A primary object ot the IHk, New Canaan, Conn. The Invention pro us this year tor the tblrty-Bflh time, ai 
Invention Is to provide novel details of con- vldes n wsrroor more espectally designed for socursta i.s over. Thumlvlndeied. It n 
strurtlon for a cahlnet, that adapt It tor tbe use In antomoblles, aeroplanes, and other ve modlstoly acceaslblo a fumi ot Informs 


rning over" the engine The Manual of Statistics. Btook Ex- 
niild. The engino Is ohauKO Hoiid-book. 1913. New York: 
intlng a lever plaeed The Mnmial of Htatistios Company, 
ot the driver. 8vo.; 1104 pp. Pnoe, $5. 

PlllLtrciK, Jn., Box This Indlspensablo work of reference comes to 
t. The Inxentlon pro us this year tor the tblrty-Bflh time, ss full and 
'spedally designed for socursta i.s over. Thumivindexed, It makes Im- 
>plaaes, and other ve modlstoly accessible a fumI ot Information con- 


further object Is to provide s machine which 
Isr self contained, all parta being carried by a 
Slagle standard ur upright, and which there¬ 
fore takes up little room. The marker Is of 
novel form, nnd moans provide for slmnl- 
taneously adjaatlng nil the mnrkors. 

VIEW CIIANQINO DEVICE—W. C. Dpp, 
an Chnreh Bt., New York, N. Y. Thla davtee 
will acrommodata a large number of views, 
and will bring one view Into postUon to be 
projected upon a erreen, bold It in position 
for a predetermined time, nnd tbon permit tbe 
next view to be lironght Into position, this 
optrsUon continuing so tbst all the views in 
succession are treated similarly. 

ARTIFICIAI,-LiaHT PRINTING M A- 
CHINE—B. J. BaouAg, 98 Portland Place, 
Yonkers, N. Y. The Improvement refers to 
devices for prodiielng bine prints and the like, 
and tbe aim Is to provide s machine arranged 


Frinae Blovers nnd 'Flielr AecensorlM. 


safe and convenient dtsposnl ot a typewriter bides, nnd arranged to utilise the exhaust oernlng tbe most Impo ta t railroad. Industrial, 

machtae within the cahlnet, so as to protect It »»se* tram the motor nnd to prevent overheat- s d govurnmniit aecuritlon, It dtoa stock «x- 

froiii dust and improper handling, but permit of the fret or burning ot the shoes ot change quotutlons, high and low. tor IBlO, 1 U, 
Its instant elevation Into position for service the user. and 1912, and It concludoa with production and 

price stallalics of the V'rioua commoditius of the 

rnmo never. ..d ■n.eir Aece^erlon. Vbr^' LVX,"r„“*oM,SJ'^d 

meanb wim cvniiNo ucMnitnTioM mv DBBIGN FDtt A OEM 8 BTTIN 0 .—H. Alk- reI“«nco Ubrary of tho m*n “I businom nnd the 

Lumber Co.. 102 H (Hb «t, Taeoma, Wash ** ‘•baracterlsed by a acallopml form of Tirjj Qaboline Automobile. Its Dn- 

Thls Inventor provides means for cooling the «^blch is very ornamental and at CouBtruetlon. Vol. II. Trans- 

cyltader and piston of an Internal combnation minsion, RunninK Goar and Control. By 

vnglnc by the use of atmospheric sir or other DK8IQN FOR A FRUIT KNIFE.-— B. R P. M. Heldt. New York: The Horae- 
cooltag medium Ho uses means arranged ta- Ltnirii. 680 Hhorldan Ave.. Pittsburgh, Pa lesK Ape C’ompany, 1913. Svo.; 522 pp.; 

aide of tbe cylinder and platan of the engine, I" this ornamental design for a fruit knife illustrated. 

to ctrculato a cooling medium through tho the handle Is beautifully scrolled. Tbe blade Continuing his exposition of automobile design 

meana. f »h«rt and Its curved line* produce a very practico Into thU ocond vohimo. the author 

original and graoeful effect. ^ classify tho various possible oonatructiona 

Knllsraya naid Their Aeceaeorlee. DEHIGN Ft>R A GOBLET—W. E Huntxii, of the diffweiit iierts. giving formulai for nnoen- 

ADJU8TABLE CAR STEP_J H. Vaiiokak, Morgantown, W Vs. In tills ornamental de- sary dimensions, hut avoiding descriptions of 

SBO Palmetto Bt., Mobile, Ala This taventloo «<*" lor a goblet the bowl Is materially round individiul oonatructiona so far aa poasIMe The 
comprehends more capoelally a small atair with an attractive flange fortnlng the rliii whole niarblnory of iransrolaslon. fr m friction 
adapted to be mouiitol upon a car platform or The stem ta straight and slight which connects clu ch to rood wheels, la moot thoroughly and 



AETUXOlAt LIOKT PMHTIK® MACHINE. 

to properly snpnrlmpoae tb« she*ts of traoing 
papsr and tta« aoDsitIve patMT, and to eaitsn 
tbs qauM to travel past a swur«« of artIBclal 
Ufht for tpnklat a proper oxposnre. and to 
Anally Mparata the shoots of tractnt paper and 
the eaposod goasltive paper for removal from 

UAmeisiss fob dbntai. machinbb.— 

e, f. NtkHtUkPti ’nwrehy. AM, AM luvoation 
N(«ni'>ll«rtte«}art]i to n tMVlw, which oomprlsst 
« i*AK/pruh)ifM Wttb A ghatt, 'and awaas as-i 

•mama Witta 4h« dhau u# 1 *^ «h«nby a 
duuMlM^ ll bald irmly oA m ahwet. and 
■My «h thdelBIb th« .WA^ain ot tho- 

'dhAft'fr^'.dtwn. 




other suitable portion of n car body, and pro the bowl and the ba»e carefully exhibited ta text and IHuatration An 

vlded with a step which, at tho will of the DESIGN FOB A DRINKING GLASS—C. «PP«ndlx gives tables of loads and dlmcmstoiu. 
operator, may be shiftod Into different port Oakkn. 414 Greer Bldg. New Castle, I*b The *'«1 1" wmcluslnn are shown full-page photogra- 
tiona relatively to the stair for the purpose thin upper half of this glass la flared or turned I’**^’’ vb'ws ot right modern pleasure-cmr chaaala. 
of virtually lengtbeutag and rtiortenlng the outward, the lower and tblpk<T half being The Grocer’s Enctc'lopkdia. Compiled 
latter. rounded or convex, and a ridge or beveled hy ^temas Wani Now York: 60 

IHKIK HANGP,R,—M, Mofx Address D shoulder la formed at Junction of aueb parts, l/ilion ^Uoro. 4to.; 748 pp. Prioo, fU). 

B Saffold, BeevIHe. Tex This taveution re this conatltntlng tbe most dlatlnctlve feature ^ aumptuoua book has rarely come to the 
latea more particularly to alldlng car door*, of the design, reviewer’* table Its hoauty Is os great aa "The 

and the object ta to provide a door, the move DESIGN FOR A DOME-TOP TOILET I*OW Book of the Ihmrl " Every article Of food and 

ment of which will be free and easy To this pBR CAN —^A J. Guiimr, New Orleans, Isi. drink Is elaboratud on In a masterly manner and 

(tad tbe door fans upper supporting atlrrupa Address Finlay Decks A Co., Magastae Nt. the wonder la how tha compllor. or author as 
earrytug roller guided momtiera and connected cor Common Bt., New Orlcaua, La. The body wo stiould rather term him, gathered this vast 
of the can Is cylindrical and la surmounted by aggr*gatlnn of facta omlieltlshed with beautiful 

j - - ---a bulbous top whoso greatest diameter is ad- lUustrallmM and a bewildering array of color 

fp-r^J I J— " Jacent to it* upper end, and such top la pro- pUua largely from the objecta themaelvee— 

PTTtf ^ twill II 11 Ip J conical ornamental cap fruit, vegetablos. fish. moat, niita, etc. The 

— - 1 ____alphabetical arrangement heavily cross-refer- 

^ NoTk.-Coples of any of three patenta will "'“'y •dopted. It to almost Impossible 

b. furnlalied by the ScikNTiric AukaK AR for atUmttori to one fejrture. the work 

ten cents each. IMeaae state tho name of the * uniformly sustalmxl. but the bewtiful «l- 
X, patsotce. title of tbe Invention, and date ot late o cheeses to «i oidaUyiiotew^y ^ 

• Jr, ’ actual machinory used In the preparation of food, 

ggi 3 ' __ su h as cane mills, citrus fruit graders, flsh wheels. 

— . . — ~ . etc, are much to bo commended It to to be 

m - ri*— •' I .I ■ ’H tel Wa wish to call attention to the feet that hoped that grecora have given this tmok tho aiip- 

—i-4j- - ~ ;p= we are In a position to render competent ser- ^ aa tho exact knowledge it oon- 

^' vices in every branch of patent or trade mark jg worth many time* it* moderate cost. As a 

DOOB HikOBU. mechanlcsl, for the Ubrary, public or private. It can ho 

eleotricBl and chemical experts, thoroughly recommended and It* regular perusal will result 
which I. movahie fre.lv threuah *'•*"*" ‘® »" In much ploaaurt^ MechanIcaUy the book to well- 

by a member which la mbvahlo trealy through gppHcatlon*. Irrespcctlvo of the complex nature „i_h oerfect paper typography color plates— 

a^^tare^n of tt# rtX^f knowledge re^ ic„„w|odgo of the contents would post any house- 

. ?h J a^nilreto^ of Ibo ^r ****"•*"• •» tt>at .he would become a dtocrimlnaling. 

trettaff the practlcnl application of the door have assoclatee threugbout tbe ,(^ot an expert, buyer 

thereto, world, who aasist in the proeoeutton of patent „ t _ « 

- » trede-marli application. Hied ta all coun- 

; rnrtalEliW *• VnkWn.. to the United at.tes. .^7^= 

tMS-xTTtnffh MCT/WmT A Afifl 'HF KOXIf ik CO. T* OltltAilCOr W CyOt» 111712. lOXUOa q 1$4 

FOWER SHOVEL.—A. Oimvalltr, 480 IF. aaOXH • go.. illi,atr«Hrma 'Pl^ 7n iventa 

Sth St.. Davenport, Iowa. The taventlon com- Fn»*«» (tHonwye. PP;* UlUBtrations. Fl»e, 71) cents 

P&w n Ions arm or terer, 00 tbs fsffWMi «bS Ml Broadway, 

of Nkkh a aeoop Is moobtsd, ths Mvsr bstag New York, N. T. The New Building Estimator. By Wil- 

strivsled in a bMok or Ooekst •novated on n Breach OAtoe; liam Arthur. Now York: David Wil- 

enihh Uiaft the Mvsr and scoop bavtak •«il* MS V atrset, N. W., Uoms Company. 1913. 8vo.; 729 pp.; 

dertre*, ud mtus bsthc pc*- WuMaftoa, D. C. illiMtratod. Piioe,l3aot. 
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The Ten Greatest 
Inventions of Our Time 


Wl* hear much of the great inventions of the past— 
the telegraph, the sewing machine, the telephone, the 
reaping machine, photography, Bessemer and open 
hearth steel, the steam engine and the phonograph. 
Yet the inventions of our own time are as epoch-mak¬ 
ing and as dramatic as these. 

F’erh.ips hecause we have become accustomed to the 
use of the old machines and discoveries, perhaps be¬ 
cause tile achievements of latter-day inventors succeed 
one another so rapidly rhat v\ e are not given much time 
to marvel at any one of them, we have not fully realized 
how stirring and wonderful are the products of modern 
ingenuity. 

Only five years ago the man-carrying aeroplane made 
its first public flights; only the other day hundreds of 
passengers on a sinking ship were saved uith the aid 
of wireless telegraphy. At least a dozen inventions as 
great have been perfected in our own time, and all 
of them have made a man’s work count for more 
than it ever did before, and have made the world 
more livable than it ever was. 

Why sliould we not tell the story of our own deeds? 
Why should we not review the industries created 
by men uho are still living, men whose names will 
g(^ down into liistory with those of Watt, Morse, 
McCormick and Howe? 

'I'hat was the underlying idea of the November Maga¬ 
zine Number of the Scientific American. We knew 
that the “tcMi greatest inventions of our time” was a 
big subject ivhen first we planned the number, but 
how big it was we never realized until we surv'eyed the 
field of modern invention. 

Then we saw how^ astonishing was the progress made 
in our own day, how' much mankind had benefited 
by the inventions of great modern intellects. We began 
to appraise inventions, to weigh one against the other, and 
to determine in our own minds which ten had contrib¬ 
uted movst to human progress and happiness, which were 
really great pioneer inventions, and which merely re¬ 
markable and valuable improvements on successful past 
conceptions. There were so many achievements to con¬ 
sider that it was hard to arrive at a definite conclusion. 

'fhe upshot of our owm thinking has lieen to leave to 
our readers the decision 


What Are the Ten 
Greatest Inventions of Our Hme, 
and Why? 


For the Three best articles on the subject, we 
offer in the order of merit, three cash prizes: 

First Prize: $150.00 for the best article 
Second Prize: $100.00 for the second best artkk 
Third Pnze: $50.00 for the third best article 

See last week’s issue of Scientific American 
for conditions of contest. 


CarkNig SsMBliliiww li IIMO 


{mtFfiwntMl br ttM head of the ‘%wan”)i 
where thej' ate brought Into contact with 
the eeaenUal, or sexnal, organa. In tills 
chamber the fltea are held captive. Tboae 
which have come from other blooma bring 
ttoUen with them, and thus effect the pol- 
lliwUoD of the plfltll. Then, when the 
etameus attain maturltr, the whole 
l»auy of impriaoned Ineecta get duated 
anew with iwUeu; and not until the flow- 
fades, and the bftira la Us throat 
wither, are they able to effect their eecape. 

Perliaps the most striking of all floral 
resemblances Is that presented by the 
stomlnal column (the petals having been 
removed) of the Braiilian milkwort 
known as Uchuhertia (or ArttHjia) ffrondi- 
!. The likeness Is that of a benevo¬ 
lent looking old gentleman, every feature 
being most perfectly portrayed; white, as 
the stalk, which supports the column Is 
rotated from right to left between the 
lingers, the visage appears three times In 
succession—the right eye of one face be- 
tHimlug the left eye of the next, and so 
on. or course this remarkable apparition 
is merely coincidental to the structure and 
coloring of the parts couoemed. It hasj 
direct bearing uptm the adjustment! 
of the flower (o Its environment. Never¬ 
theless, it calls our ottentiou to the unique 
arrangement of the essential organs which 
‘linructeiises the natural order Aaclepia- 
(iacfw. As In'the case of the orchids, 
the iMtIleii Is combined to form masses 
which are tom away bodily by an insect 
of appropriate sice and carried to another 
In the case of the ScKubertta, the 
insect, coming to the flower for the nectar 
which it secretes, pitches upon the stam- 
Inal column, and sooner or later gets Its 
feet Into the long, gaping silts—one of 
which Is seen to each side of the mode 
face As the Insect attempts to escape, 
its fce( are guided upward, and become 
wedged In a narrow notch in the black 
disks or “clips” (the "eyes” of the face), 
and can only he freed by tearing nway 
the disks, t<igettier with the pair of pollen- 
musses attached to each. When large and 
IKiwerful insects are Involved, the device j 
works to iKTfection; but small insects are 
quite unable to effect their eecape, and 
capUve by the flower until they 
die—a contretemps which defeats the ob¬ 
ject (1. e., cross-polllnatlon) for which 
the whole elaborate contrivance exists. 

Oil this account these flowers are often 
Biioken of as "cruel flowers” or “pinch- 
trap flowers.” But when a powerful In- 
drags away a pair of pollen-masses, 
the latter undergo a remarkable twisting 
uiuveueut, by means of which they are 
brought close together. This faclUtates 
their Insertion Into the stlgmatlc chamber 
of the next bloom which Is visited by the I 
Insect. In the vicinity of these flowers! 

may often capture large wasps and 
other insects with large numbers of pol- 
or the clips from which the 
pollen has been detached, fixed firmly to 
their logs. 

The very remarkable flower-spike, or In¬ 
florescence. of the sweet sedge (Aoortu 
calamuf) deserves mention because of Its 
striking resemblance to a round file. The 
plant belongs to the order OrotUUioeati 
(allied to the Aruma), and Is a native of 
Eastern Asia, although It has iqsread to 
other countries, and Is conserved In Bouth- 
Russla, whence the rhlsomes are ex- 
iwrted. They yield an aromatic stimulant 

and tonic Mtter, which Is employed medi¬ 
cinally and for flavoring beverages. The 
Inflorescence Is a spike of omall, closely 
crowded hermaphrodite blossoms which 
open In rotation from below upward, Self- 
poUination, or autogamy, Is out of the 
question, because the stigmas of the I nd l- 
vtdnal flower fade beffore Its anthers open. 

It Is true that the stigmas of flowers In 
the upper part of the spike become reoep. 
tive when the anthers of lower flosws are 
shedding their poUea; but as the pol len 
Is adhesive, Us transfer cahnot be effected 
without the aaalstanoe Cl is— 

Informs os that la Slnnipe, wheM tin)' 
not ladlgenoos, Jt to dlwgn 
•terite. But farther eato,w|Mreltoawr. , 
an a» elattod brm mt M iB-l 


'leeto) 



bnry aptly 
“strong box to 
has the key;” fot It 
smaller bee* mtif etotof 
their way between thle Bito 
of the corfdla. !S%e 
long-tongned bee to brlQg' 
poUlnatlon. It to, Indeed, * ItilMl 
nel, Into which the Ininec 
crawl to reach the nectar which to oeeMU*; 
ed at Its extremity. At the ahtfahee of 
this tunnel, pressed aipOnst ItO rooi; ntw 
the poUmi-covered anthers, ati4 gn exam¬ 
ination of the flower shows that anwll heae 
and other Inaects. could they gatoi aOcees. 
would crawl down to pUfOr th« honey 
without touching the authom at ail. a 
large bee, on the other hand, fills up the 
tunnel, and tnevltahiy brushee off jkonu) of 
the pollan with Ite hairy haek. TMse 
tacts explain the tightly-Olossed i$.m of 
the mapdragon Uoom, which v»,% a 
large, robust insect to force them apart 
Perhaps tiie most enrioua patt of tha 
snapdragon, however, to its irxagutar seed 
capsule. The acoompanylng lAotteffaidi 
might pardonably be adataken for a eol- 
teetlon of skulla In eoae museum. Tet it 
really represents a few snapdragon pods 
mounted on pln-polnta The three hoiea 
which seem to reiMwaant the eyee and 
month are. of course, the orifloes through 
which the ripe seeds are ejected. 

This article to not Intended to furnish 
a complete list of enriona resemblances 
which occur to nature, but merely to point 
out a few of the more striking, and to 
show bow they may be utitlaed, ss aids 
to teaching. If the reader wUl exercise 
hto own iwwers of observation and Imag¬ 
ination, he will experience no difficulty to 
discovering a well-nlgbt endless series of 
snbjecta In the patterns dleplayed by In¬ 
sect's wings many very diverting a—ipm 
and pictures may be traced, four of which 
we lUnstrated. Perhaps the moot strik- 
tag of all to the "80” murk on the bind- 
wing of the South American butterflies 
called Catofframma. Of course the figures 
are not perfectly distinct la every species 
of the genus; but generally the blnd-wlng 
displays on Us uuder-snrtoce a more or 
less obvious "80" or "88." Hence, collec¬ 
tors In Brasil often term these butterflies 
''elghty-eighte.” The white mar ktngff on 
the thorax of the wnmlled “death’s head” 
moths are also very impressive, being a 
very good Imitation of a akull and cross 
bones, and reminding one of the inMi gnte 
of a famous German cavalry regiment In 
German Poland, where the moth to espe¬ 
cially common, it to known by amoh names 
as the "death’s-head phantom.’’ and the 
"wandering death-bird,” and to the object 
of much dread among ignorant peasantry. 

The great Indian "snake” moth (Atiacas 
atlas) gets Its imme from the fact that 
the tip of each fore-wing auggests the 
head of an angry cobra seen In profile. 
Other moths of the same family have very 
curious and beautiful designs upon their 
ntogs. witness the "drooping bud” die- 
played on each fore-wtog of the wtfll 
known “moon" moth (.Aottos lens). Tima 
and many other patterns on the wings 
of butterflies and moths constitute a store- 
house to which B^toto and deidgaers might 
well go when tbsy stand to need of to- 
Bplratlon. indeed, certain eo&ventloiwl 
deeigns almost certainly trace tiwlr orig in 
to the wings of inseota. The temous In¬ 
dian and Oaebmere shawls, for axswipte , 
reprodnee to their patterns the ootete and 
merktogs of butterdtea which belong to 
**ie genua Oetkosia. 

As to the maimer to whtoh Niatore pro- 
^ tbeee deehtoa on the itrittfe of but- 
twfltoe and motbtt, the foltewtog brief 
deecription may be giye«-4hi» being tim 
really Important point to tsWch the traiM- 
tery totneat avoimad by the thete- 
aelvea ahoa)d be made to to^ IChe ^ 
to^ ^ be,l%iiei\li',jt«;eti!wi.''' 
P^ioa to‘etNiiiltod. ■, ' 
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Chaified AdvertitemeiiU 


laftkina. But (he hss not left i 


) the order Ii«pldopter«— 


of tbeae Inaecto’ wlnya are clothed with 
multitude of minute over-lapiilng ecale 
And these scales are really modified halt 


serlea of transition from hairs to » 


fairly clear Idee in the following way. 
a first thtok of a hair as a cylindrical 
bog closed at one end. If, now, we pre¬ 
sume this bag to be formed of an expau- 
sire but noiteUuitlc materia), we realize 
that It could be readily Inflated and flal- 
tssssss" toned. By this process. In fact, the cyllii- 
. drlcal hair could be courerted Into a flat- 
BIMItS tened scale; and there Is little doubt that 
K« In this way the scales of Insects wore de- 
itaarived. Attached to the wing membrane by 
short stalks, and looking like so many 
little battledores or rackets of Innumer- 
^ able qiwr forms, the scales are really 
fiattenod hairs. 

I Now amouB certnin nrtmtfivi* 
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YouVe "The Picture of Coolness” in B.V.D. 


T rifles don’t nag you—heat doesn't fag you in Loose 
Fitting, Light Woven B. V. D. You're not chafed and 
confined, as in tight fitting underwear. You joy in the 
feeling of muscle-freedom^ as well as in the coolness of B.V. D. 
Coat Cut Undershirts and Knee Length Drawers, or Union 
Suits. Comfort and common sense say “ B. V. D.” 


flatten^halrs. 

si JySi ;^ Us&mcuSI amoug certain primitive hmects 

€»,, MS If. Ctwk. Ohliiin Which live lit dry sltuotlons, scales seem 

ATtawVMN or f WVgWTOma to be useful as a means of retardliix evap- 

..Ai K dNPf AO rpiutW * nstft madoiMs. w» onatlon. The quaint little creatures 
gSsfi amSSiSSiSyM known popularly as “silver ladles” or “sll- 

which we find in unr 
aspij. adhiHit laruers, may be instanced as an example. 

_ ’ Their bodies are covered with a dense 

_ MimBWl torroui growth of beautiful silvery scales; and by 

this means a too rapid escape of moisture 
*•** ■«**«> the t»e^ le prevented, 
sua. N. T. tjjg scaleless allies of the 

TO OWMMtS or rATBNTS “sliver ladles’* can live long in a dry at- 

A nmMMn or ■ Mil known Am In uwh mosphere; they literally shrivel up—Na- 
'S5ior’«i!^S*eo yi?f ture having intended them to dwell 
j^i j SiS y '^L^iSy ^^*yfi?'snSr t: *tinoug moist sarrotmdlngg. But In tb«> 
T««Oty, Qf butterflies and moths, no snch pur- 

VOOBTAatJt rmirffii served by the scales; so that we 

. PQM TO* Portkowon-Moh mw of ““ » 

iMfli ***** development of color and color imt- 

mmTaWw*etivauwoemwYemroty!* ' terns. Nature uses them, so to speak, as 
so many stitches in a tapestry of marvel- 

iiStfuJu ^i PT ” ” 1?* OO^ fle«U{n- 

Oermaii Inventon ond OflSee ! 



S5Sr*T8S«rK^ G«nnan Inreotocs ond Office 

. gti.T«R 4Hi BeMimn CMorwomoM mwiwfui Furniture 

IN the report of an exposition for offioo 

^__ ' ‘funiiture held in April at Frankfort, it 

fMftTTiOjg exposition furnished oon- 

irujUilCi CQLiUMN vinoing evidence of the increased interest 

BUD THTS OQbCMN OARBFCTiiLY. Yon taken among business concerns in Oermany 
in improved offloo applianoes and showed 
•^Marm°^bVp«m'4w!rtns ***** Q«nnan inventor and manu- 

** "" (aoturer is alert to the value of trade in 

<w pw ^. ^t«w pwiiiuSoJttrwn *ao sotra^ such applianoes and is equipping himself 
peas psompuy ^ ,b^7t it than he has 

- ;. —- -- — heretofore hod. Referring to typewriter 

ef m e eB M^ 'sfiw’psasr^wwM^ saOcmi exhibits, it is suggested t^t much stress 

-J’»«»yNo,.M q«. s^ taudw^ sad was placed on the various things that tho 

S«ML**WMS!3wbv«iiMaM^ **'' maohine oan do aside from ordinary type- 

*o tony a awahtae ter wiitiiig ond that it is safe to sior that 
WurS aiSaa ** “ ‘ OermaB inventive effort will bo directed 

»lo“« ^ wd that much will be 
mauw of tuoh improvements m selling 
points. If these featuroa ore of inter^ot 
* r*"**^ * 'so ^ aa M._ to Oarmon inventors, they should equatiy 

qiSsr*fiSi^ interest American inventors who have 
Mde—- •l«>»dy done much to develop office ap- 
w a?l S 8mSRiS tesiSi J^Dkimj pMsm^ and porticulsriy along the type* 

The Intenutioiiia CoaenH of 

rvi&B Intenuitlottal Congress of Zoeflogy 
^ recently at Monaco under 

patronage of Pribce Albert, whoes «ml- 
"* **»*”* poeltloa to aceanograt»falc work made 

liOrtf^ that o^toal promoten of 
gootogy (KmgreBBas w«i« the Fntuifa ooMa- 
, 'tlida .tCltoa-Bdwarde and BtenebonL tltf 

CdOlinie la beu «wer three yearn and uh' 
ipuMi' to, m ffittofl bt Puia, Mooeow. 
' aPBMii Mram’MOTg^ 'Obtoftiiite. Bgmto,tii!^den, Nbw tobK 
~.,r^ mm and oifito. '»"lk 'iwobaMe that to 
.he htotoi^ and in . 
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(<» * iborniA dnr cWnplun, br A. FtKl'k Cnilm 
No MMu m MBquale di4grtn ■ccomiaMiy the IcxI Pnee 
tOoBMbriMjl. OnWIicoD'wrnnnilwIcigrfroa 
MUNN * CO., he. Ml BrMdway. N«w York 


“Just apply and hcatjg^^ 
No sdderin^ 

No acJd-xio 

Afcrihol Torch 


Alcohol Torch^^ 
smd 50c con 


rton-ocidflux 
ito and wilt toms 
.kitdien->«aiv 
Atomdradines 


$100-$6S=$3S 
That’s What Ton &ve 

It will pay yon bln to Investlsite the 
PIttabureh Visible before buying s 


Dll n slnsln purohase. 
I St SSb aotudly means 
east than typewriter! 
re rfllctent, durable or 


Speed 

Kingtof 

Motordom AHH 
^^praite^^^ 

^^DIXON'S^^ 

X Graphite Labrkantt^S 

^ y«r lor CHXCWS GRAPH. 
^ GRE^ No. 677—lor difafiauk 

h wfil pay yM to Mod M BiaM aad smmM 
si yoor ear {er/MsboeAM AtoM# 
^ In to isii 

yw whsltha ^Spaed Kims Mg. 
JOtoPpttff .CtoUCIWB CO. V yw 


•maii and our onranisatlon of hurheit 
efflelrncy. la there small wonder, 
then, that we can offer the 

Pittoburg^ 
VisiUe Typewriter 


(AStendord Moebtoa IbrTaroiity Ysara) 

at sueh a modnt prlMf We sIm kara a enique 
aa.oemttea wlUiiitplaa, by which ynuesm eblain this 

sss^ STar^af 

^ 4 sis:sac^‘ 

OetaelbaUe Type Basket 
IjnUra heyboarS eu be removed as a nalt. This 

nTTSBURGH VISBBLE TYPEWRITER CO. 
DtsCSI.MliietUaadHithAve., noabursA Pa. 
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Poly tedmic 
nn3^ Scl«n!S Institute 


The Craven School 

Mattitiick, Long lsUi»!, N. Y. 

A boy*’ boardin{'- nrhool ottering tlKiroiigh 
prmmtiun for rnllrge or techni('.tj si houl 
Delightfully situated, where w»lt-w,itcr bath- 
mg, brating, hshiiig, and s|>orts of held und 
open country afford wholesome recreation. 

A school where the Ixjy with a scientific bent 
will find encouraffcment. Laboratory« scionti-1 
fic apparatus, including wireless telegraph out¬ 
fit} dark-room for photography. 

KOa YBAa-BOOK watTK To 

Charles E. Craven, D.D., Hesdmsster 

Pt^eclmic Institiite of Brooklyn 

COIXEGE OF ENGINEERING 


! The Industrial Need of Technically Trained Men-V 

A Variety of AYenueo Opoa to ths Yoons Mon of To-dsy 
By A. B. Quincy 

T f) tho hoy Ipnvlng high whool nntl Hut nt thf present day n number of ape- 
looking iiiKiut him for the fteat chan- clnl branchee of englueerlng have come 
nol into which to direct hln energies for Into being, which are rather more cloeiely 
the llCe licfore him, there are to-day a connected with the itarent science, and 
multlliide of Hvenues often. We will sup- therefore require u ftartlcular familiarity 
IKtHc I hut he tiHM decided to follow’ some with tlie prliictples «»f physics. As ex¬ 
walk in life which la based on one or tinifiles may la* mentioned telephony and 
other of (he uiipUcatlous of science This telegrajthy, latlli of the older type, and 
limits Ills choice somewhat, though not wireless. 

very greatly, for at the firesent day the Hut wc have not exhausted the sciences, 
majority of coininen.’lal and professional t>ne of the most liniawtnnt, to the btisl- 
pursuits make more or less strliigeul du- ness man, wc have not mentioned; econ- 
motids for a Intinlng based main scleii- oiuIch All business iruusHctloiis fall Into 
llllc sludy. Hut wbat are the various the prtivliice of this science, though It no 
scleiict'H and their apitUcullous oia*n to doubt Ititercsts particularly the banker, 
hluiV We will attempt no systematic or- the llimnclcr ami the legislator. The truth 
der of eiiuiueratloii SufiiKt.se we lK*gln Is, no one should to-day bo Ignorant of 
wltli the tibiloglciil NcieiKvs Tliere Is the fundamental concepts of this science, 
lioluny. 111 lUe roitt »f all jilunt cul- Yet probably no science Is so neglected, 
turc. The fiirmei tif to-ilav cannot affoid In one special field this sclonce has of 
to be Ignorant of the fiindamcntal jtrlii- late come Into prominence, though Its 
fillies of botany, and who 1ms not heard name is not often mentioned In this con- 
of the Wonderful achievements of Luther nectlon; namely. In efliclency engineering. 
Iliirlmnk, iiased on an Ingenious appllcii- The basis of all our actions Is the en- 
tloii of the principles of heredity, which we deavor to raise to a maximum the sum 
are oiil.v now hcgliinlug to understand? total of the pleasures which wc can derive 
Hut It is not onl.t In the cultivated Held from our Mctlvltliis. Now one way to lu- 
tUat the npiillfd iHilanlHl fluds work to crease this pleasure Is to either Increase 
do. The dendrologist, siteclalist in the production without ekunglng the labor re- 
botnuv of trees, takes care of our forests qtilred for It, or else (<i leave production 
and Itdls us how to utilize their prisUictH uiic-hnngcd, while decreasing the labor In¬ 
to ls*st iKlvaiitiigo Then there Is the volved. The "efflcloiic.v” engineer has 
“plant diK'tor," akin to the veterlimry stir- come to show us how to do this The Itn- 
geon, but giving his uttentlon to plants jiortauce of his work rises pari pasnu with 
Instead of animals the ratio which Hie cost of labor liears 

And as a s|s<cliit tiniiich of botany there to the cost of nmterluls In the production 
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of bacteria as breeders of disease tliat v 


Itch of a given cimmodlty. An example may 
we serve to lllustralc this Suppose that for 


letlmes apt to forgtd that a certain article A the c 


^ wo have friends among them as well as Is $10, the cost of labor $1, and that the 
foes. There are first of all the scavenger efHclency engineer steps In and reduces 
^ bacteria, without which we should lie hard tlie labor Item by one half, to TiO cents 
■■ preswd to get rid of the sewage of our The total cost of the arilclc has liism 
” great cilles. And there are liucterla In changed from $11 to $]U.(H>, or liy ulwiuf 
the soil, whose action Is Indispensable to 5 per cent Now Hiuqiose that another 
the hlglier plants growing u|sin the soil article B costs $1 ftir material, and $1 
Again, we liavc a number of fermentation for labor If In Ibis case the efficiency 
Itidustrles deiiending upon bacterial ac engineer reduces the cost of labor to 50 
tlon—the munufaefure of cheese, vinegar, cents he has effected a saving of no less 
r lieer, alcohol, and so forth tliun 25 is*r cent! Anyone who has had 

a The medical man Is, of course, keenly anything to do with the manufacture of 
Interested lu bacteria, not only as the an article In which the cost of lalsir Is > 
cause of disease, hut also the means for the chief, or an imiMirtunt Item, will fully | 
producing anil-dlscnsc sorn, of which the niipreclate the Imiiortance of this, 
diphtheria antitoxin Is the shluliig ex- No attempt has bi'en made here to even . 
ample approach an exhaustive review of the dlf- 

Zoology clulniH Its own share of the feroni fields of applied selcnce to which 
prizes wfiti by modern Industries Ilert* tlie young man looking out npiin life may 
also the apiillcfitlon of the laws of hered- turn. In isilnt of fact, tliough his prln- 

lly will in the future greatly assist the cliial attentiuii may lie given lo one or 

animal breedet In the projier selection of other of these or of mimoroiis others i 

I Ills stia'k And that delicate balance which we cannot stoii to consider, no man ‘ 

, which Is struck In nature, keeping each can afford to allow “speclalljtatlon" lo 
1 species ill Its proiier projiortlon, has been degenerate Into a mere narrowing down 1 
sludlctl with imiKirtant results lu certain to one thing, and the mmlern man of iif- 
ciises where some one syiei'les tbreateued fairs must have more or less fnmlllarlt.v 
to lu*coaie an uiimltlgateil iiest, unless It with several—the more, the Iiettcr—of 
Mere possible to Itnd an enemy who would these disciplines. It Is generally found 
feed on tliiit HiH'eles und thus keep It with- that Iho sjiecliillst w’orthy of the name 
in reasonable lioiiiids knows u great deal more nbuni fields out- I 

Another of the nutural sciences, geology, side his chosen one, than most others who 
Is commonly stmlied in coiijiiiicllnn with do not claim to have Klieelalized. And In 
one or the other of the engineering scl- framing his course of studies the young ^ 
cnees, aUhongh many will find It both student will do well, so far as his means 
pleasiiruhle and lo their advantage to sjie- [lerinit, to avoid premature speelalUatluu 
cluHze liere. (Jeology linds many appllca- Once a good solid foundation of general 
tlons, not only lu the iiiliiliig of coal, ores, knowledge Is gained. It may be very much 
gems, building stone, und so forfli, liut to his advantage to select some one uar- 
iiNo 111 civil eiiglia«erlng, wliorever fouiida- rower Held to w’hich to pay special atten¬ 
tions have to lie laid, a road built, or a tion. And he may find It both oongenlnl 
water suiHily firovidod. and profitable to steer somewhat off the 

AVe lune so far couslderetl what might ol«1 beuten tracks, and take up one of the . 
be eiillcd the “nutiiral” sdences, as dls- newer developments of wdence. But In 
llngulstied from the "ex|iorlmeulal” scl- this he should be guided by the advice of 
eiiecs, such as iiliy.sles and chemistry. All some thoroughly mature and competent 
engineering Is of course applied physics, jiersun. i 

New Director for the Leander McCormkk Obeervatory < 

Q AMT'KI, MA'llED MITCHELL, Pb.!)., iwirallaxes with the 40-lnch teleecope and 
I’rofcNMoi of Astronomy at Coltunbla also the apectrographlc investigation of 
rnlierslty , has been apimlnted director the motion of stars In the line of sight 
of the Leander McCormick ObservatOTy At the UnlverMty of Virginia, Iti addition 
at the Cnhei-Mltv of Virginia. Prof, to general visual work, Prof. Mitchell will 
Mitchell has just sjamt n sabbatical year’s make a special featnt^ of itootograpbic 
leave from Columbia at the Yerkes Ob- parallax work. Prot MUebeU is well 
servatory, where bis chief work has bteo known to the rwden of the Bomirmo 
the pbotpftaphlc determination of stellar AmtucAir a* a oonttilwtW. * 
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*^ake a Moore’* with you 
wherever you tjo. There 
i« always some writine to be 
done and Moore's is the foun¬ 
tain pen you can always rely on j 
from the first word to the end, 
of the chapter. Drop it in your 
bait, it’s as tight at a bottle— 
it won't leak. 

There’ll a Moore to *uit every 
hand. For rale by dealer* everywhere. 

Aawicaa Femtali Pea Ce., Meaafaetarer* 
AW*. CwUw * Fwlw. IAIm Wia* 
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Kindly keep your qnerle* on aeperete eheet* 
at tmptr when eorreapimillng about aiieh mat- 
tow a* patent*, •iibucrlptlon*, booka, ete. Tbta 
will arontly taellltate anawertns your quea- 
tlont, a* tn many laaea tbvy bare to hr re* 
frrrod to expert*. The full name and addren 
ehould be given on every *bret. No attention 
win be paid to unalgnid qiierlea. Full hint* 
to correapondenta arn printed from time to time 
and will be mailed on requeat. 


(1282S) R. E. II. aaka: Can yon givo 
me, through your columua or by letter, a 
formula for aoap bubble aolutbmT A. We do 
not know any bettor soap bubble aolLtlou than 
that made from good (iMtlla aoap, pure aoft 
watur, and gtyoerino. Tho IxMk by C. V, 
Boya on "Soap Buhliloa." whioh wo aond for 
Sl. la atlU the beat manual on Ihta Intereatliig 
aubject. You will nnd Intoroatlng articlua 
on aoap bubbloa In our SorrLeManT, Noa. 
A03, 57P, 654, prloe ton oenta eacli, 

(12826) B. McD. ankn; I would like 
to know If there la anv other reaaon for the 
(lireotlon of the rotary flow of ocean ruminta 
boaldea tho prevailing direction of the trade 
wind* aiul the contour of the land they arc 
blown Kgalnat A. Then. I« a r.aaon for tho 
drvlatiL'n of ocean current* other than tho 


: of watch handa. and In the nouthem hentlapi two 
In the optKiaKo direction? A It l« a go. oral 
law of the flow of fluid*, water and ah. over 
I he earth'* mu^aoc. that they an' defloiu*! to 
the. riRhi. In the nnrlbcm homlapbere and to 
the left In the aoullie n. by the force of iho 
earth'* rotation upon Ita axia Hta. Waldo'* 
"Elementary Meteorology," price SI 1 6 poal- 
pald. under ' fbnioral Olrculatlon cf ibe At- 
moapbore " (t la In accordance with thi* law 
that the Oulf Stream 1* turn d toward the 
eait. and the Ureenland C'lirrcnt toward tho 
wear along the eaatern cooat of America. 3 
la It a fact that water dlacharglng out of a 
vemul through a round hole in Ita bottom aw- 
aumna a rotary motion alwaya In the dina'tlon 


frequently doe*, but if them Is any irrrgu* 
larlly In the oponing. It may n>taui In the 
oppualte direction, or not rotate at all 4. Why 
doiw water dlacharglng from a round lude In 
the txittom of any coiital cr alwaya aaaumc a 
rotary motion? A It thero la any law in thl* 
matter. It la tho tame aa given above 5 I* 
the force of the wind* now accopt4xt aa tho 


^rW theXrdVded Citi6s 


im'- 


aefoua bay*, iniwMid'':';, 
ighfvesy with yai^tihgy.,:' 
li, crabbinl galo^j|5»^. i,* 


The Mendid udUtiei and the excellent tmln 
sknricfl M the Penneylvnnin Syntem, 
bfM tnwe wonderful resort* within easy 
rem (d kU puts of inUnd Americk. 

any Penneylvanla Railroad 
711 agent for time tables of 
I 1 I convenient train ser- 

I I 1 vice, and rates of fue. 




Wanled^SpedalWodc in 

trkaIlyW«Wea W ire 

Our equtnmeni i* second to none in 
the world for executing in the moat 
wOflunantlke manner special wire 
good* contract*. CoiTe*pon<lrnce .«>l- 


(12827) r. A. E. H. awks; 1. If a so-oalled 

llghtnhig arreatcr ho planed on a btilldlns and 
connected by a copper coble to a suitable ground 
plate, la tlKwe a rouMtant dlurbarge of electricity 
from It* point'.' A We do not (uppow) ihm-1* a 
conitant diacharge of olectrb'lly a4TuHs I he air 
gap of a llghudiig airmter There wlU be a dia- 



r n ' i ' iTaiyii!i '! ?B i 



Swl (wm *b tiaUkiahn»{ aad a 

Tk*Haad ai|i*i bp^ukat guMaka 

Mr* am.dkMWad ig a^gaaA Am 


pAtAaikSfM^AAfi^amkm^ Pd** ooeted before 


riaca to a high figure, and after a flash It faUa again. 
The Itaah Indicato* the adjustment of the poten¬ 
tial In the earth and In the cloud. 3. Would not 
the building th«n be in Icm danger of damage If 
the lightning rod were taken down and disoou- 


Scientific American Reference Book 

B WN order to supply knowledge in concrete and 
I usable (orm, two of the editors of the Scientific 
American have, with the assistance of trained 
statisticians, produced a remarkable Reference 
Book, containing over seventy-five thousand facts, 
and illustrated by one thousand engravings, for which 
the entire world has been scoured. Immense masses 
government material have been digested with 
painstaking care with the collaboration of got emment 
f t'- ii officials of the highest rank, including cabinet officers. 

yf'"""’ eJahorate circular, showing specimens of illustrations, lo- 

k BeiiiiH Baed gether with four full size sample pages.Will be sent on request 

tl?SS£r NET PRICE $1.50 POSTPAID 

MUNN & CO., Inc., Rubliahers, 361 Broadway, New York City 


18 «Mjti ,ljy .iMt &plm hm yam eawwl^ *» tw 

wuww atoo..hM» B * M iAti» . m >»***»*>. m.t. 


mw *» tw I in potential botwoen the point and » cloud nbove 
I—a— « T I It MM eulftclent to enuao » •park to p***)? A. We 
‘ ‘ ' ouinot tuMWit to your propoaltlon that • building 
U better protected without a lightning rod, nor 
that a half-inch cable b necewiary. The U. fl. 
Department of Agriculture teat year iHued a 
pamphlet upon lightning Oouduetoni, In which 
the uee of a No. a Iron wire I* advited. The Aate- 
ment to made that the writer had never known a 
IT^ISPCS. tidapaph wire to be melted by a Ughtntag Baalt, 
audaNo.Swlretotwieeaimat'kMtheeidiaary 
JI%ii«(ar<Hi* tt^enraiih *rire. It to abmil a ntMeter laeh to dl- 
I - t- aawter. A thtae eigttthe toeh twtoiod wire eaWe 
pam .up WOUM kAve abWrt tbeeame mtOAr The doon* 

iplito fltiWtod to Fanner* HtilMitto Ko SW7, and 
tolMA jW-llKiBil atoy he IHM fto« the 























































SCIEOTIFICAME^IAK 




Another new and decidedly progretMp 
development in motor car constru^Hpil^ 
will distinguish the 1914 



There have been three important epochs in the devdopment of die motor csor. 
They were the three important qxichs in the devdopment of the CadiHac. 

The history of the Cadillac is the history of motor car progretdon. 


The First Epoch:— 

Eleven years ago the Cadillac Company produced the 
first practical and durable motor car in large numbers. 

How practical it was: how durable it was, the whole 
world knows, since these eleven year old Cadillacs 
are still in commission. 

The Second Epoch:— 

Five years ago the Cadillac Company, by massed pro¬ 
duction, scientific standardization and advanced 
manufacturing methods, was the first to demon¬ 
strate that it was possible to produce a high grade, 
powerful motor car to sell for less than $2000. 

The magnificent results of that demonstration are known 
wherever motor cars are driven;—the record of the cars 
as clean, as honorable to-day as the day they were built. 


The Tlurd Epodb:— 

Two years ago the Cadillac Company first made 
possible a realization of the motorist’s dream of 
an automatic electrical cranking and lighting 
system which banished to oblivion forever the 
awkward crank and the inefficient illumination. 

Thus, three times have Cadillac policies and Cadillac 
principles left an indelible imprint upon the 
motor car industry. 

Three times has the Cadillac Company accom¬ 
plished that which was proclaimed impossible. 

Three times has Cadillac progression set a pattern 
for almost universal adoption. 


The Fourth Epoch 

SS3ESSS5 &BSSS5SSSSSSSS5 Sm&S9SS9S8S 

And now a fourth epoch, a fourth period of piUgretiion as imfiortaiit ii$ 
those preceding it, is soon to be inaugurated* 

The Cadillac is about to endow die motor car with:— 


A new dment of effidency 
A new quality of luxury 
A new source of economy 


The Cadillac Company is not, as you know, given to false It will be so in this instance. Your recognition of tluste now 
premises or to false promises. advantages will be immodiatc. ■ 

Public endorsei^nt of Cadillac development has always been expectation which this fm , 

more emph^ than owr claims or ’ ' ^ . 

ing that development. ;vK, ,.x 

CADILLAC MOTOitH^ip CO 
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Ilip Kditor i> Alwny, rIiuI tn ici'elvf for cxuniiimDuii lllu«tratml 
articica on aubjccU of thn«lt iiiteml Iftlic plintoKriipliH aru kihmi., 
thr artli'loa uliiirt, and tlir fact* nntlicntir. tlio conlrlbiiliona will 
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The purimr of thin journal U to record accuratnly, 
nimplj), and intorettinplp, the world’» pioprcas tn seten- 
tiflv knowhdve and industrial arhte.vcmoni. 


Government Valuation of Railroads 

T IIK ruUiiK of 111.' .Siiprolue Court in tlio Mlnno- 
Nola rntp caw, whUHi wlalill'Jipii llio rijtlit of the 
Stutas, wliara thara 1 h iio Faderal liitarventlou, 
to nipilata railroad rataa witlilii llialr own bordars, has 
arouHad an Inavllalilu four uinoni; Ilia ln\oHtoiH and 
innimifars of our railroad aystaniH tlial Kraut InJUMtlea 
may he wrouKlit In aartaln diracllonw to tlia invastors. 
and that the further da^aloIl^lant of our transportation 
faclllllos may l)a Kraally retarded if not praatlaally 
urreHlod. 

Take, for liiatnnae, tlie rulliiK of (ha Supraiiia <!out( 
lliat ilia value of tlia rlKlit-of-way shall lie datarmlued 
by the eiirreut uiark(>t \alua of Hlnillar laiiil In its 
vlclnllj—a rnlliiK whicli it appllad on hard-and-fast 
lines i-uunot fall to work vary great Injustlca. Any oin- 
who has Isien eoncarnad Iti the eonstruatlun of new 
railroads Is well aware that the owners of lands 
throuKh which tho t)roJacti*d line Is halug laid are aiil 
to ask axorhltant prices for the iiro{K'rty (hat Is ro- 
<]ulrad for rlKht of way, li'iivliiK to the railroad the 
choice of pu,\lnK the price or rasortlriK to the dela.v and 
exiiense of coiideuuintion AndliiKs uiipvuvad hy the court 
We are well aware that In the building of plonaci 
rullroads, cases have occurred where the desire of tlic 
imhllc to ohtiiln (ho advantiiKcs of railroad trunsiiorta- 
tlon has IhI to an offer of a free rlKht-of-way, should 
the railroad he hiillt, but we hallava that these cases 
are oouiiiaralivel.v rare; ceitalnly lihcrallty of llihs kind 
1m not consiilcuous In the later development of existing' 
rallroiids, particularly In the more populous parts of 
(he I'jiltetl Mtntcs It is evident that If valuations are 
to he made In strict conformity to (his rullnK of the 
Suiircine Court, a Rravc Injustlee may he done the In¬ 
vestor itnd the attitude of the (Jovernment may become 
almost cnnlls<sitor,v In character. 

Kurthcrninre, we tall to understand on what basis 
of law or equity the court should ha^e ruled that, in 
estimating the value of rlght-of way. the Interest 
charges, eost of nci|ulstliiin nnd various cuiitingenetes 
sbouUI he excluded rartlcnlail> In the case of some 
of the recently linllt and extremely costly roads. It can 
he prove<l that these expenses are very real und of large 
amount Capital Is proverbially timid, and we can 
.■onci'lve of no conditions that would discourage Ihe 
investor more errectiiallv than the reallxatiuu of the 
fai't that at some snhsisiuenl day. In valuing the jirop- 
erty cohered liy his iiivestmeiit, tlie (lovcrnmont might 
refuse to re<'ognlye the large sums of money which had 
to 1 h' Invested in excess of land values in the Itunicdl- 
ate uelghhorliood 

111 its niUng on tlie qnesilon of depreciation of values, 
the dwislon of the .Supreme Court runs counter to well- 
estahllslied iicconnting practice, which has been to 
charge rcjialrs and renewals to Income and not to capi¬ 
tal; and It aeems to he opposed furthermore to fhe previ¬ 
ous rulings of the Jnletslute Commerce Commission 
By I'oHinion consent, depreciation has ticcii considered 
H liability of the stockholder, to he provided for from 
reserve funds and eurrent earnings - certainly it has 
never been regarded ns a wastage of capital fine of 
our leading railroad men, commenting on the in.1iistlce 
of tills ruling, quotes, once more, the fnmllinr Ulus 
trutloii of the ferryboat, which represents an invest 
ment, say, of $20,000 in a craft which having n life of 
20 years is entitled to a return of 4 per cent annually 
for that iieriod, und «|po operating expenses ami an 




amount each year which. In the aggregate, with Inter- 
I'gt, will amortize the iMveHtmeiit at the end of the 
twenty years. According to the rnllng of the Supreme 
Court, at the end of the nineteenth year the owner of 
Ihe ferryboat abould tie entitled to n return on the 
derireclated value of the Iwal only, or say $],(*«), In¬ 
stead of the full Investment. 

A savings bank Investment would be liettcr than this. 

Some day, In a more remote future than Its advo¬ 
cates would have us believe, Oovonimeiit ownership 
of railways may receive natloiinl npprov'al and 
la* made the subject of an act of Congress We 
Hiieak of the remote future, Itecnnse we believe that 
the purlftoalloii of our political life, of which there are 
encoiiragltig stgits, has not yet r'roceeded to the point 
at whteh our Kri>at and costly railway svstem ean la* 
safely Intrusted to the tender mereles of |iolitleul ap- 
IKiIntees. A question of such vast iniiKiilance us that 
of (Jovernment control of the railroads should be ap- 
proached In a most eouservutlve splilt, und with a Keen 
sense of Ihe high moral obligation of (he (Jovernment 
to act In a fair and broad-minded spirit In the appraisal 
and purchase of these vast properties 

A Word of Warning 

IIK dally press states that the British Navy 
has committed Itself to tho policy of oil fuel to 
the exclusion of coal for ships of all classes and 
sixes; also, the dully press and certain engineering 
Journals make It apparent that Ihe Culted States in 
the design of Its latest bnttl(*shlpH Is providing for oil 
buriiers only 

It Is inconceivable that Oreat Britain, owning no ex¬ 
tensive oil itelds, should commit herself Irrevis'ulilv to 
this iKilicy. and It Is not lM>lleved that the Culled Stales 
Navy has so commllled Itself. We Is'lleve, rather, 
that the Culted States Navy deslri's slmiily to experl- 
ineiit In oil Imrulug, nnd that Its act ton In the case of 
(he three or four most recent ships Is not to he regarded 
as a precedent or as a fixed policy. This belief Is baM‘d 
on the well known fact that while the I niled Slates 
Is in a licttcr iiositloii us to a supply of oil fuel than 
Is (Jreai Britain, still the (Jovernment controls very 
little oll-bearlng laud of known value. The opinion 
expressvKl hy some e\tK>r(s ns to (be (otal known and 
liiohnhle supply of oil Is that It seureely <><|iinls five iM>r 
<H*iit of Ihe (otal known and probable supply of coal. 
It Is also to Im> remarked thnt the oil supply Is owned 
and controlled larg(*l.v, If not exclusively, hy well nigh 
alt powerful IrustM, who are ntile to inuiitpnlale the 
prices to suit their convenience, or to withhold the sup¬ 
ple absolutely If they see fit 

The records of oil |>rlces show thnt, whereas fa<*l oil 
<-ould la* hud at about 2V4 cents a gallon three or four 
years ago. It now costs from 4% cents to 4'J'4 cents jter 
gallon These prices may be accounted for by the fact 
that at (be first mentioned date lh<‘re had already tM>c‘n 
developed a huge demand for gusnline, naphthas and 
otUei lighter fructloiis, so that the residual (about 50 
per cent of the crude oil) represented n by-prmluet for 
which there was no very great demand. Ciider thew* 
clrcumstHiice,s, the oil liileresls did everything humanly 
possible to eneouiHgc and develop the ndvuntuges of 
linrnlng oil for fuel, both in land and marine Inslalla- 
tlous Their arguments were that oil burners reijulred 
less atteiiduiio.', less .space for stowiiKe, no handling of 
refuse, a quicker wsjsmse to steiimlng dcniiinds and 
that the fuel was iictually cheaper than coal. These 
very attroctlve arguinents won the day und cuused 
many new plants to lie (siiilp|H*d for oil burning and 
many old plants to la; eonverleil from <shiI lairning to 
oil burning 

Tbe action of the .Standard Oil Company' nnd Its sub¬ 
sidiary comtwiiies in Ihe fall of 1012, by which they 
refused to renew contracts w'Kli large cijM((im(‘rs and 
failed to deliver (he retpilre.! amounts under the then 
existing eonlructs, shows conclusively that the demand 
foi crude oil and residual oil ns fuel Is now apace with 
the demand for (he lighter fractions, so that the future 
effort of the oil liileresls will be to refine only a suttl- 
dent amount of oil (o so supply the demand for gaso¬ 
line nnd naphthas as to keep (he price of these products 
at tho highest possible level. There will necessarily 
result an ever Increasing shortage In the supply of fuel 
oil, both residual and crude, so that wo may exi>ect u 
eoriiinuiil liicn'asliiK price on (his prodnet. In fact, 
cost of fuel only coiislderc*d, ll now costs more to pro¬ 
duce n horse-iMvwer by burning oil In the furnace of 
steam boilers than it does by burning coal, and tho end 
Is not yet In sight. 

It Is Ijolleved that the tinlled States Navy ahould 
build Jls capital ships primarily as coal burners, pro¬ 
viding oil stowage simply as nn adjunct. The cost am' 
availability of fuel are the only questions that need 
be considered, so far as the Navy Is concerned, aloce 
the Complement of a war vessel Includes a sufllclent 
number of men to handle the fuel and the refuse under 
ordinary cruising conditions. The military value of 
having a supply of fuel oil to be used as an auxiliary 
rests in the fact that the Mult to high speed steaming 


is the failure of the »er«M»nel to «$t 

fumoces. Hence, It la very 4«lrflM» tiutt Ike 

of vessels have aufflclent exiteHmoe in oH 

that In an engagement or chase at high after 

tb(* crew has become extmuated In ftrinf mtH, the 

use of oil may be resortt'd to and the perscuhiiel relieved, 

enabling the vessel to continue at high Sfieed. 

It seems, therefore, that caidtal ships dlOQtd not he 
designed as oil burners, since a ship so designed can* 
not go to coal burning without a complete le-atrange- 
metil of flrerooms, boilers aud furnaces. Do thS Other 
hand, a Hhlt> designed primarily as a coal burner can 
use oil ns an auxiliary without requiring any structural 
re-aiTaiiKomont. 

Interstate Commerce Commlaikin on tiie 
Stamford Wreck 

H have Ivefore us the report of the Interstate 
t'ommeroe Oominisslon on the rear colj' 
llslon at Stamford, (3oun., on Juno lath, h| 
which six passeugers were killed and twenty Injured; 
The (hidlnga are based upon an Impartial review of the 
facts as brought out In evidence and they will com¬ 
mend thems(>lvea to every one who baa made an IntelU- 
gent study of tbe question. 

Bear collisions are common (vnougb—oadly too com¬ 
mon—on American railroads; and It may l»e asked why 
we select this purtlcular collision for special comment. 
We do so for Ihe reasons that the circumstances of 
the wreck arc unusual and that they teach some valu¬ 
able lessons which are suminarliKid In tbe report 
iM'fore us. 

Ileiir collisions are duo gouernlly to disregard of, or 
iimhlllty to see signals, or to disulKHllence to train 
orders. The jvrosont collision took place Iti day light, 
when the conditions for vision were good, the signals 
were protierly set, and the ougliieer was doing the beat 
he knew how to olS‘y the signals and avoid colllaloii. 

WV are entirely In agreement with the concluaion 
of the report (hat the engineer did not have the ai)eclal 
cxiterlence and Instruction required for the oiveratiou 
of such a train. It takes Judgment and exjHvrlence to 
uualvic the engineer of a heavy passenger train running 
8l.x(,v mliGM nn hour to determine Just when and how 
t<» npiily his brakes In order to stop within a deter¬ 
mined (listanov*. In such experience tho engineer of 
tilts (ruin was totnll.v lacking. Work as a fireman, or 
nn engineer handling freight and even slow pnss4jngcr 
trains, would not give him the necessary experience 
In (his coinas'tlon reference Is made In the report to 
(he testimony of the alrhrnke expert of the I'onnsyl- 
vnnla Railroad, who said that If it had been found 
tiiH'esHary to send such nu Inexperienced man out on 
sueh a train, a traveling englu(H»r, or a road for(*man 
of engines, would have lieen assigned to ride with him 
Tho rejiort lays stress upon the fact that when thl.s 
engineer on his first trip In charge of a firsl-clasa pas¬ 
senger I rain, run hy a station and reported that the 
error was due to the brakes being out of order, no one 
In authority MWms to have seen any ii(*co«8lty for a 
tost, either of tbe man or the brakes, before he was 
again seiit out on tho same line of service We must 
eonfesH that it Is simply amazing that the first run of 
a new and Inexperienced man with an Important train 
was not the suhjeet of careful supervision, and that 
his failure lo pro|s;rly brake hla train, and the reason 
he nssiguod for his failure, should have been overlooked 
hy the company. .Such curelesaness Justifies the re- 
IHirt In staling that somethtiig is "nut of gear’’ ou a 
railroad where high-class trains may tie given over to 
nu unlnstrncted englnemnn. 

With regard to (ho condition of the equipment, the 
statement of the engineer as to something being wrong 
seems to he verified by Ihe evidence of an exjiert from 
the lackawarma road, who stated positively thui a 
train In the’ condition In which this Iraki was found 
ut tho time of test (subsequently made) would not 
have been pennllled to leave Ihe terminal of bis road 
In fast passenger train servlw*. The Commission finds 
that the ruilrond h((H no pfoiier system of checking 
work reports, so as to (lotermlne whether or not the 
defects reported on locomotives are actually repslrttd. 
It seems Incredible that such laxity could bo possible 
ou a modern flrst-clasa railroad. It was an Invitation 
to such disaster as occurred. 

The whole system of swiftly flying and extremely 
heavy trains is safe from collision us far as tbe equip¬ 
ment Is concerned, only If the Westlnghouae air-brake 
Is In perfect condition. This fine piece of mechanism, 
one of the most brilliant and successful luveutlons of 
the age, will do its work effectively, only If It la main¬ 
tained in firsl-clnss condition. But like many another 
successful Invention, It requires a thorough system of 
inspection and maintenance, and It Is well understood 
that careless and too Infrequent Inspection and clean¬ 
ing may rob the air-brake of a great part of Its effective 
braking power. On any well ofgautaed r<)ad, any repolt 
from an englneman of the oHgbteet detect in the brake* 
would receive Immediate attenU(». 







Aenetlh th* ficfont.—It is ^posed 
to bs^.fto opentod saWay ooniuMdnff the 

lBlttclWilddiiitiith«mai]i)uut The hncth of toe Uoe 
viil h« ahne mUto, and th« route will be in a diroet 
line between Stolras Bay on the mainland and Byde on 
the Itouid, the oroadnc lyinc * Uttle to toe east at the 
point where passetkcers for London disembark from the 
Oennan steamers. The total estimate<l cost is 13,760,- 
000 . 

Fanaiaa Canal Ibiearatton in May.—The total exoava- 
tiOn for May, at the Puiama Canal, of 2,770,632 eubio 
yards brings the grand total of oanal excavation for the 
first time beyond toe 300,000,000 oubio-yard mark. 
There then remained to be exoavated 17,401,167 ouhio 
yuds. The total for the month is made up largely of dry 
exoavntion in taking out the Culebra slides and of 
wet exoavation representing the work of the dredges at 
the two Bee4evel entranees to too oanal. 

Solve Thle Problem.—^The largest transatlantic liner 
now under oonstruotion will present to a head wind 
a oross-seotlonal area above water, including smoke- 
Btaoks, masts, nto., of about 0,600 square feet. If 
the ship were steaming at a reduced speed of 15 
knots against a head wind of 66 miles veioolty, how 
much horte-power would be necessary to overcome the 
wind pressure alone? We submit this problem to 
our readers. 

A Dlesel-englned Ship for American Service.—The 

placing of the “Hagen," which is driven by Diesel 
engines, in service from Port Arthur to Kingston and 
Toronto is of interest to the engineering world be¬ 
cause this is the first large Diesel-engined ship to 
enter the American service exclusively. The “ flagCK", 
is driven by an 850 horse-power C/arcls-Diesel, two- 
cycle marine engine. The ship made the Atlantic 
passage In 17 days, 21 hours, developing 800 horse¬ 
power at 07 revolutions and using three and one half 
tons of fuel per day. An excellent feature of the 
engine is the maneuvering ability, as shown in Uie 
bnildera' trial, when the vessel made (13 maneuvers 
in 41 minutes, reversing from full speed ahead to 
full speed astern, qualities which were again demons¬ 
trated at Montreal, when the ship wan maneuvering 
through the looks in the oanal. 

One Way to Prevent Fire Losses. —iieskients m 
New York will remember the campaign of educa¬ 
tion which t<x>k place last year under the direotion 
of Fire Commissioner Johnson. The movement 
took the form of a seriee of photographs of rooms, 
houses, and apartments in which there was praotie- 
ally no furniture whatsoi'vor, but upon which policies 
had been issued, and it was intended to point the 
moral that the indiscriminate issuance of policitw 
made the firebug's business a most profitable one. 
The greater care exercised in the first six months 
of the present year by the fire insuraoee companies 
has been mainly responsible for a reduction, during 
this period, in the total fire loss, of 12,382,686. 
The Commissioner estimates that the saving in wear 
and tear on the department apparatus due to a re- 
duotion of 1,860 fires has brought an additional 
saving of $129,600 to the oity. 

Excellent Sanitary Conditions at Panama.—That 
the Isthmus of Panama oontinues to present sanitary 
and health conditions comparable to those of toe 
average city in the United States is shown by the 
ntport of the Department of Sanitation for the month 
of May, during which the annual average death rale 
among employees per thousand reaebed the low 
figure of 7.63, of which 5.42 were due directly to 
disease The annual death rate per thousand in the 
cities of Panama and Colon and the canal zone, iii- 
eluding both employeea and civil population, for the 
month of May was 19.66. Comparison of these 
figures should be made with those for the year 1907 
when the total (loath rate was 30.15 among employees 
and toe annual death rate for both employees and 
civil population in the cities of Panama, Colon and 
the canal zone was 31.67. In the preceding year, 
1906, it waa as liigh as 43.32. 

Value of Ltoge Fireboxes and Superheat.—We 
have received firom the Baldwin Company a diagram 
illustratiiig the reduction in tractive foron < with in- 
Qroastog speed for Coneolidation and Mikado types of 
looomotives. At « speed of 80 miles per hour, the 
Mikado type devdope 60 per cent of its maximum 
tractive fone. (W compared with 35 per cent for the 
Consolidation. This superiority is due in part to 
too generous dimensions of toe furnaces in the Mikado 
type and the oomplete ohnractor of the combustion 
of the fornace and in part to tl^ use of supei^ 
heated stoain with its redUetion of cy^/ v*’ ySensa- 
tion and otow eoooomio advimtagm. -‘ine Mikado 
type mrag superheaters, built by this firm, where 
tbey have token the place of Oweedidation eaginea 
oeing satoMtod eteeto, jste hauling 90 to 45 per cent 
totoe tototoge per toain with no ineroate in actual 
ooel poBWitoptios, a Irulir mmarhnble renlt. 
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The Improved Telegraphona— A new form of Poul- 
sen’s telegraphone has been patented in which a thin wire 
of tungsten steel ia made to run rapidly between the 
poles of a small electro magnet in the rooeiving circuit of 
the telephone, in order to magnify the sounds a Brown 
telephone relay may bo employed. 

The Aerological Observatory In Tenerlffe, recently 
established under the auspices of the International Com¬ 
mission for Bcientiflc Aeronautios, has been taken over by 
the Spanish government and placed under the direction of 
Sefior Juan Oaraia de Lomas Lobaton. Additional sta¬ 
tions are to be established at lower levels in the island. 

Changes In the Map of AlHca. —^The territory in north¬ 
ern Africa, recently conquered by Italy from Turkey, has 
been divided into two distinct colonies, vi/., Tripolitania 
and Cirenaica, with capitals at Tripoli and Bengasi, re¬ 
spectively. A governor for each colony is to be appointed 
by the King of Italy upon the joint recommendation of 
the ministers of Colonies and of War. 

Electrification Associated with Dust-clonds. —Prof. W 
A. Douglas Budge publishes in the Philoutphical Maga¬ 
zine tiio results of elaborate investigation showing that 
nearly all kinds of finely divided material when blown 
into a cloud by a current of air give rise to eleetrical 
charges u|)on the dust and upon the air. The nature of 
the charge resident upon the dust particles depends upon 
the chemical oharacteristios of the material 

The Ninth International Congress of Hydrology, 
Climatology and Geology will be held at Madrid, Octo¬ 
ber 15th to 22nd, 1913, under the patronage of II. M. the 
King of Spain. An international oxliibiUon comprising 
appropriate scientiflo mattrial will bo bold in oonneotiou 
with the congress. The congresses of this series deal 
mainly with the medical aspects of the seienoes in ques¬ 
tion. 

Experiments with Ripples.—^Ai th» recent conver¬ 
sazione of too Boyal Society, Prof. L. U. Wilborforce 
showed how ripples may he produced on a water surface 
by a vibrating dipper and projootod by intermittent light 
so as to ap(M>ar stroboscopioally in slow motion. A phonic 
wheel drove a slotted disk which produoed the intermits 
tonce, the motion being transmitted by fluid fnotion, 
whereby a very uniform rotation was oblmnod. 

Prof. Roekwood Dead. —Dr. Charles Greeue Rock- 
w(K>d, Jr„ Professor Emeritus of Matbcmatios at 
Princeton since 1905, died on July 2nd. Prof Roek- 
wfKMl was l)oru in New York in 184'2, the son of f’harles 
U. and Sarah Smith Btickwood. Ho was graduated 
from Yale in 1864, receivtng his Ph.D. degree there 
in 1890. Ho rooeivoii the degree of AM. from Yale 
in 1867, from Bowdoin College in 1899 and from 
Princeton in 1896. 

A Novelty Among Agricultaral Experiment Station 
Bulletins has just been issued by the station of the Uni¬ 
versity of Wyoming at Laramie, ontitleil “The Identifica¬ 
tion of the Woody Aster’’ (Bulletin No 97, April, 1913) 
The buliotin is printed on a sheet of cardboard, folded once 
to make four pages- The first (cover) i>agi> and the la,st 
pago ooiitaiu photographs of tlie plant in question, which 
is poisonous and has caused the di>atli of thousands of 
sheep in Wyoming; the second pago contains a iion-Uicli- 
nioal description; while on the thinl page is mounted, in 
herbarium style, an actual s|>«cimen of the aster, in blos¬ 
som. 

“The Baroeycloitomeier for Use in the North Atlan¬ 
tic" is the title of a pamphlet by Rev. Jos4 Algu6, 8.J , 
which has just lieen published by the Pliilippine Weather 
Bureau at Manila. An account of this instrument in its 
original form, os used for many years |>ast by mariners 
in the Far East for the purpose of determining the prox¬ 
imity, direotion and movement of typhoons, was puli- 
lished in the Soiuntific Ambrican of (>ctob(*r 10th, 1912, 
p. 326. It has boon materially modified by its inventor 
for use on the Atlantic. 

Measuring (he Stress Distribution In Transparent 
Msterlalu.— Prof. E. G Coker has devised an apparatus 
for measuring the principal stresses at any point m a 
plate subjected to plane stress. This he acooraplishes by 
measuring their sum and difference separately. The sum 
is proportional to the change of thickness of the plate, 
and is mcamired at any section by a spooial form of ex- 
tensometer reading to half a millionth of an inch. The 
difference at the same section is obtained from observa¬ 
tions of the color bands shown in polarised light 

Llndenberg Observatory, the premier aerological insti¬ 
tution of Europe, on December Slst, 1912, completed ton 
years of daily upper-air observations with kites and cap¬ 
tive balloons. In spite of every variety of unfavorable 
weather, including furious gales, heavy fog, severe thun¬ 
derstorms, lee deposits on toe Idte-wires, etc., observa¬ 
tions were not omitted on a ringle day of that period, and 
toe total number of ascents wnountod to 6,669. No other 
observatory in the world approaches this record. During 
the first two of these yeert the aeoents were made at 
Tegel, toe originM rite of toe observatory. Besides the 
routine daUy observationa above mentioned numerous 
asoents of piioVballooiu and sounding-balloons have been 
made. 
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AeroiuitttioB 

The Firet Aeronauficol Scholarship has just been 

won by a student at St. John’s elementary school, 
Ealing, England. The soholarshiii is the gift of Mr. 
Orahaine-White, and entitles the holder to three 
years’ aeronautleal training at Hendon. 

Zeppelin to Attempt Transatlantic Flight.—Count 
vou Zeppelin is building Ins largest dirigible with 
a view to crossing the Atlantic to the United States 
in the late siimmor He expects to make tlie tnp 
m from thirty to sixty linurs’ time (Icrnian war¬ 
ships are to bo distril)iit4id along l)ii' course to assist 
the airship lu oast! it is obliged to desot'iid. 

Supporting Wheels for Aeroplanes.—Harry A. Orme 
of Wesloy Heights, D ('., has secured a patent, 
No. l,(Xi.'>,.389, for an aeroplane lu winch (he wheels 
are mounted m frames which are pivotetl tti the 
plane of the aeroplane so that they i-an swing out¬ 
wardly in opposite dirisitions, nieaus lieing provided 
for elevating the wheel frames outwardly and later¬ 
ally in the ojioration of thi! aiqiaratus. 

Equilibrium Device for Flying Mar bines.—Frcil- 
oriek William Dtifwa of Mexico, has patented No, 
1.00.5,033, an improvement in Hying maehines in 
which a rudder is mounted to swing sidewise and 
a swinging car is comiccied l>j a flexilile connection 
with the rudder so that a side dip or inclmation of 
the uiacbine will aiitoniaticallv swing tlie rudder to 
ro-estaldish (ho t‘((uilil>riuin 

An Aeroplane Improvement.--Halvor Olsen Kiane 
of San Diego, ('ill., has patented an aeroplane in 
which tlicre is provided in eonnection witli a frame, 
a horizontal adjustaldo plane which may l«! adjusted 
by means of si>accd vertical planes whieh are mounted 
for hodilj inovoraent in a lateral direction by the 
air and are ppomtively <ionnected witli tlie luljustalde 
hori/ontal plane The patent is No. 1,1)62,772. 

New Steering Gears for Aeroplanes. -In patent 
No. 1,062,0.5.5. to Kene Tiiinpier of Pans, Frnnct', 
IB Bhown a steering ineehanism for aeroplanes in 
winch the rudder is callable of movement about- a 
verlieal axis and about a liorizonlal axis and also 
about an ohlKpie axis whieli is itself movalile, the 

rudder lieing controlled in its several movonients 
by means of two hand vlus’ls and bearing mounted 
at thrt'c triangnlarl.v arranged iwiints so it can be 
aetuatiHl as aliove descrilied 

An Aeroplane Flight from England to India will, 

says tlie London Tirnti, lie attempted next ()clola*r 
by Mr (i M Dyoll, who is now making eross- 
eouritry tiightB in Sooth Amerioa, the undertaking 
lieing. however, eontiiigent upon the complelion of 
a giiaraiittH! fund, whieh now amounts to about 
Dl.OtX) Tile profsised route is by way of France, 

Sicily, Alexandria, ('airo, Khartum, Suakin, Aden, 
and Karaelii At the end of tiie flight it is proposed 
to present the .e-replam to the (lovernment of 
India 

No Royalties on Wright Machines. -It d<H-s not 
seem to lie generally known that tlie Wright C’om- 
pam no longer eharges royallv for tiie use of tlieir 
machines for exhihilion fl.iing As a matter of fact 
no flying royalties have heeu eliargi'd since January 
1st. 1913. Thti Wright Company has dis?ideii, bt>- 
cause of tlie greater ctimpotitioii in the ivxliihition 
business this y'ear, to give their jaitnins still greater 
advantage by' discontinmug the royalty eliarge for 
exhibition work This means that the purohastir 
of a Wright machine will have the free and iiuro- 
stneted ii.so oI tlie iimcJiino 

A Texas Flying Machine Patent —In patent No 
1,0,56,772, Frank M. Bell of El Paso, Texas, shows 
a flying machine of biplane form witli two engines 
located below' the lower plane and t.wo c<ineentrie pro¬ 
peller sh.sfls each eqiiijipeii with a propeller and located 
between the two planes with gearing from the engines 
to the sliaft, and each engine operable to dnve the 
corresponding shaft and propeller inde|M>nd«'nt of the 
Ollier engine and profieller; also a vi'rt.ieal sliaft, with 
a propeller and a clutch for couneoling one of the engines 
to drive the verlieal shaft, both planes having openings 
in lino with the propeller on the vertical shaft and 
through wliieh openings the air may pass frisdy wlien 
tho machine is moving up or down 

Pilot Statistics. -The International Aeronaulie Fed¬ 
eration has reeenUy piihhslied its annual bulletin, and it 
oontainB a list, of lu'ronauts in all eoiintries who are regu¬ 
larly entered. Up to tho end of last year the mimbor of 
aeroplane pilote is as follows- France, 968, Great 
Britain. 376. Germany, 33.5, United .States, 193; Italy, 
189; Russia, 162. Austria, 84, Belgium, 68, .Switzer¬ 
land, 27, Holland, ’26; Argentina, lo. 8i>uin. 1.5; Swe¬ 
den, 10, etc Pilots of spheneal balloons are as follows: 
Germany, !KI9; Prance, 264; Austria, 86; Italy, 67, Bel¬ 
gium, 66; United States, 42, (^roat Britain, 32, Switzer¬ 
land, 30; Spain, 30, Holland, 17, Sweden, 17, Argen¬ 
tina, 13, etc. As to pilots of airships, the number ia; 
Austria, 24, France, 23, Germany, 22; Italy, 13; Great 
Btitain, 11; United States, 3, etc. 
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A Floatinsr Pneumatic Elevating 
and Grain Discharging Plant 

By Frederick C. Coleman 

A n lutorcHUiiK floailnK imeumatlc ele- 
vfitlnp and dlHoliarplnK grolu Installa- 
tlim has JiiHl rweiilly been put Into (*er- 
\ice at Krndeu, the rapIdl.v-developlnB Ger¬ 
man )iort (111 the North Sea at tho mouth 
of the rher Kms The elevator, which 
was lialll In MeKara (Jehrmler Seek of 
Dreadeii for the RIevutor (letw^laehaft of 
Rmdeii, la llluHtrated In the photographa 
and eoiiHWts of a floatliiK Iron pontoon, In 
whieh there are dlviHloiiH for boiler and 
enpiiie Installations, together with living, 
kitchen and lavatorv accommodation for 
the statt, and ample storage ri«)m for 
inaterlulH Tt>(‘ machinery InatallalUm In 
the ptaitoon consists of one compound \er- 
tlcal steam engine, eonneiMed with the 
ne<‘essnry ulr tmmps of \erlical type to 
which the\ are direct eoui)le(l The sia-ed 
of the steam engine can h(> varied even 
when limning h.i moans of a hand wheel 
ami regnl.itor on the shafl In the same 
room as the steam engine for driiitig the 
pumps are the eondensation aiipaiatiis, 
the Reny, and hoiler feed imtaps and a 
Hiieclill engine for the prodticthai of light 
and power, which Is also of vertical type 
nml coiiiiied direct Ther<« l.s also a third 
steam engine with a belt drive for n small 
dMinino to produee eh>ctrie energy tor 
power purjioses The engines, pnmi>s and 
gears rei-ehe their steam from the holler, 
arranged elose to lh(> engliu»-room, and 
work at a prossure of 12 atmospheres 
To the left and the right of the holler- 
room are the imal stores nnd Ihi' water 
tank from whieh the hollers are fed. 
Ab0M‘ the engine room Is the Iron mast 
which carries the pneumatic transport nre 
parutus and weighing machines As maj 
be gathered from onr Illustrations, a por¬ 
tion of the niusi Is eovensl with sheet 
Iron and ts provided with staircase, pint- 
form, windows, diajrs, etc, and the whoU* 
Is well fixed to the floating pontoon On 
the top c)f the tower, ul the iilalform level, 
are placed the reeelver and discharger of 
the transjiorl InatulUillon, uml to these are 
connected four earrylug tubes which me 
made movable both vertically and horl- 
aontnlly, and ore tilled at the ends with 
suction noyyles so tliiil the nmcuiiit of air 
carried up w 1 th the grain can be regulated 
to a uleety. lipes are then lc<l from the 
receiver to the pumps nnd nlr vessel, 
which are fixed on the side of the tower 
To meet delavs which might occur dur¬ 
ing weighing oiteratlons or by dlsturh- 
anees In the nlr lock, there are provided 
Inlet valves as well as nutomalle safety 
valves, arranged In tho nlr tubing nnd oir 
chamber, which come Into operation w'hen 
tbe normal working jiressure is exceeded 
In the nlr chamber Is also an arrange¬ 
ment to prevent grain Ining eariied over 
Into the same i'o prevent any dust en¬ 
tering those there is arranged In the in¬ 
terior of the receiver nnd dlsi'hnrger n 
liateiit dust-collecting arrangement This 
separates the dust from the grain, nnd 
allows them to mis only after the laller 
has passed through the vaenum chainlier 
of tho receiver. A sls>clal advantage of 
this arrangement Is thal eomtillCRted cloth 
or water inters are avoldml, and thus 
there Is a great saving of space and labor 
The whole laslnllaflon Is verv slmtile nnd 
entirely automatic. Itelow the re<-elver Is 
the dlschurglng device, which Is adjust¬ 
able and driven by an electric motor. 
ITie current Is regulated h.v a awltchgisir, 
set at a sissifled reslslume, and If this 
la exceeded (whieh hnppcn.s under abnor¬ 
mal coii(Hllons) the power Is nulmantlc- 
nlly switched off so that both dlschargei 
and motor slop working Beneath the 
discharging device an Iron ho|iper la nr 
ranged with a double slide, from which 
the grain is fed Into an automatic weigh 
er Thence the grain Is brought Into an¬ 
other hopper and then by means of tele¬ 
scopic tubing it ia dlacharged into small 
boats. 

Tbe plant to arranged to take a sack¬ 
ing machine of a capacity of 60 tons per 
hour, and will empty ateamen and load 
Uebtera (in bulk) at tb#Wtc of 120 tona 



View ahowing elevation of the floating grain dtocharger operating in t 
pnenmatic transportation of grain. 



UltrS'Violet light water ateriUuition apparatus for army uao. 



A mnnldpal altra>vldet light famta H a tto a for tho otorl^tlai of 
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tided, and tho atgnntt^ netoiiwiuonhi for 
conmnmlcating h«inM«ln > tho. ,WI|iwgnt . 
working poattioas ar» apopto^ flodismd, 

Purii^ Water bjr the Aetifln of 
Ultra-violet IJfflit 

By Dr. M. non RaeUlilglUkl^ 

I T to highly important that a good drink* 
log water shall be ftw from mloroboa, 
becauoe many disease germs, aOch as ^ 
bacteria of typhoid, cholera, etc,, are 
transmitted by water. A single person has 
caused Infection to aprlogs with typhoid 
and thus caused epidemics In which many 
tieople died. Hence modem hygimloa de¬ 
mands, first of all. sound drinking water 
for public distribution as well as for pri¬ 
vate uae. Many aprtngs deliver good whole¬ 
some water, very low la their mtoroMc 
contenta, partlcuhirly in IraotMum «oU. 
How can these sources deliver pure water 
if they ore supplied with water from riv¬ 
ers or efliuenta heavily charged with the 
refuse of towns and vUIagee? Simply by 
following the methods of nature. Natnre 
employa two means for purlfloatlon. The 
first Is the action of sun or daylight on 
the microbes floating in the water. It 
has long been known that the sun baa so 
strong a bactericidal effect, that rivers are 
purified some miles below the entrance of 
city effluent, so that tbe water contains 
scarcely more mlcrobos than before enter¬ 
ing the city. 

Tho second means employed by nature 
for purifying water, is flitrntiou over nat¬ 
ural sand beds, aiKh as river allnvials, 
thereby mechnnlcally freeiug the water of 
suspended matter and of germs. 

Until recently only tho latter prooees 
has been artificially employed. For nearly 
eighty years water plants have been pro¬ 
vided with sand filter beds so that the 
water which they deliver to nearly always 
physically good. In other words, it 
is free from suspended matter, Bac- 
teriologlcally, however, the water to not 
always vip to the standard which mod¬ 
ern hygienics demands. For instance, 
Mliiucl, the famous French water hygien¬ 
ist, demands for water of tho vmry best 
quality a mlcrobic content not higher 
than ten per cubic centimeter. And the 
number of hactcrium rttU must not ex¬ 
ceed ten per tbouaand cubic centlmctera 
To obtain such results the first, one of the 
above mentioned natural methods of kill¬ 
ing microbes to now practically applied; 
namely, exposing water to a strong 
light. The strong bactericidal or steril¬ 
ising action of the sunlight Is due to the 
ultra-violet rays in the solar spectrum. 
Hence, we must cbiasie a light which to 
extremely rich In these ultra-violet rays. 
We must create a miniature "artificial 
sun." In the quartz mercury vapor lampv 
which closely followed the fundamental 
work done by P. 0. Hewitt In lllumtuatiDg 
mercury vapor lamps, such a source of 
ultra-violet rays has been found. 

Purification, or sterilisation, of water 
by ultra-violet rays has become Inoreaa- 
>ing1y Important within tbe laat three 
years. The prtnclptes which form the 
basis of tho water ateriJlsatlon by mer¬ 
cury quarts lamps are as follows: 

Firii. Water, being eaalty penetrated 
by ultra-violet raya; may be exposed in a 
thick layer to the rays. But the water 
must be free from floating matter. 
IJaually it must first be filtered. 

ffeoofut. The apparatus must be so ar¬ 
ranged that the ultra-violet rays ate pro¬ 
duced with a minimum of electric energy; 
also the ultni-vlol«g ray lamps must have 
an economical life. 

TMra. Tbe apparatus most be so con¬ 
structed that the maximum amount at 
ultra-violet light enters the Water., la 
other worda, aa Ufitle light aa posoibto 
ahonld be loet. 

Fourth. Tbe atwaratps pitut be so cop- 
stnicted tbat tbe water passes uwler the 
tnflpeoee of tkft stroik Ughii ssvmSt ttmes. 
This to sfifeatpd eMthsr by loading tbe wa- 
oM fans tn 
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W ILD game huatlng with no game warden about 
and open iieaNon all arnmner can now be enjoyed 
by the dty-bound hunter. The happy hunting ground 
l8 at Coney Itdand, where moving picture antmale in 
reallatic aettinga ncamper acroaa the far end of a ahoot- 
Ing gallery for the accommodation of aaplriug mnrka- 
men. The only departure from reallam la that the 
animala do not fall dead when ahot, but by a very 
Ingenloua mechanlam a record la made of the hita, and 
the Bcorea of the different rlllee arc kept aeparately. 

Two weeka ago the Sciektifio Aubwcau deacrlbed 
the moving picture targeta tieed for the training of 
aharpahootere In the Ilrltlah army, in connection with 
which a aoiind actuated mechanism 
la employed to arrest the projecting 
lantern for an Instant aa soon as a 
ahot le fired, so that the result may 
be determined by noting the tear 
In the acreen. ITie fundamental 
difficulty with this ayatem of mov¬ 
ing targeta lica In the fact that tho 
animala appear to more, whereas 
they do not actually move, but arc 
merely seen In different momentar¬ 
ily fixed positions. For iustance, an 
animal which occupies a certain iHart- 
tlon in one picture may In the very 
next picture occupy a iMsitlon sev¬ 
eral Inches away. The eye supplies 
tho lllualou of moving from one spot 
to the other, while tlie picture ani¬ 
mal does not actually traverse the 
distance. If the rifle is flrtkl when 
the animal appears to occupy a 
point Intermediate between the two 
actual positions. It will strike the 
screen between pictures, and a miss 
will be recorded. This difficulty has 
been very successfully overcome in 
the eyotem lllnstrated In the aceom- 
imnytng engravings, the Inventor of 
which is Mr. BHot Keen. 

The acreen on which the ploturea 
are projected is a steel plate about 
eight feet aguare and painted white. 

At the back of this plate a wooden 
gridiron supports small iron balls hung on short pieces 
of chain arranged ao that the impact of the bullet on 
any point on the steel screen will drive a ball away 
from the plate, causing the chain to cross, two rods, 
thus closing a break in an electric clrcnit Only the 
rods immediately behind the target an energise*!, so 
that a hit win be etectrloally recorded if the bullet 
strikes the target Otberwlae the apparatus will show 
a miss. One of tlie acoompanying photographs shows 
the back of tbs steel screen wttb the balls attached to 
It and the tods rutmiug acroea it The balls are three 
inches apart The rods run horlsontally, bnt every 
other 000 Is coitoscted wttb a vertical wire. We may 
liken the hoffiiKHital rods to parallels of latitude and 
the vertioal ivtres to ftumdlana or Uaes of longltitde, by 
whhffi any' spot on the screm mai' be fixed, just as on 
a map, Ravtint dot^iaad tiap latitHd» and lonaltado 
of the fitffetent jwlata Umt wdll be eocupled by the 
tacaat, it oaly Mmaias to peovida toeana for energising 


the verticBl and horizontal Une« eroMstug at these points 
at the particular moment when they will be traversed 
by tlie moving target. This is done by u.slng s«‘(s of 
contact fingers on each side of tho film In the projec¬ 
tion mechanism and cutting perturalloiiH in the tllni 
through which various coiublnalloiiH of Ungers may 
make contact to close the elrcult <if the corresponding 
parallels and meridians of the screen. 

As shown In one of our lllustratious there are niM»« 
fingers on one side to control the iMrallels and niin* 
fingers on the other to control the meridians. Those 
fingers operate In pairs of various combinations to close 
the circuit of relays which in turn operate to energize 


the corresponding rods. By ualiig intermediate relays, 
nine fingers are enough to control three or four times 
as many rods. 

In preparing a film it Is thrown up by means of a 
weak light upon n chart which shows the IncHtlon of 
tho wires and the balls of the large target board. The 
operator looking at the projected image of the first 
picture of the film sees by the chart what wires must 
be connected to the current to sensitise the animal In 
the picture. Having determined its latitude and longi¬ 
tude, the edge of the film is correspondingly perforated 
with two boles on each side, toen the next picture is 
similarly treated, and to on until the entire tuiw has 
been perforated. Only a momentary impuloe may pass 
through the fingers because tbe film comes to rest for 
but an instant, and then moves on, breaking the ehw- 
trical contact through ^ perforations. Accordingly 
a dsvlos Is provided which aotomatlaally keeps the rods 
euemliHd UBttI thft AMCt tapoleb to passed through the 


lingers as they drop through the i)eifoiailoiih of the 
Hueoewlliig picture on tin* film Tli(> ‘\lliil" spot on 
the aiilnja) never passes oul ot tin* seiisllhi' area on 
the sciveii. It Is not In he supposed flint .1 hiillot must 
actually strike Ihe steel ••nrtalij at the ver* point behind 
which the hall Is resting There is no spot on the 
screen that is dc>ad If a bullet shimUl strike midway 
betwiHOi two balls both of them would be tin own out¬ 
ward, making contact with their resiiectlM* rods Thus 
betw'oen two succi'sslve positions of the animal, and 
through ohlcli by the Illusion of tho klnematogniph the 
nnlninl iiprs'iirs aetniilly to mo*e, the screen Is sensitive, 
and slioiild a bullet strike any iiilennedlate spot, a lilt 
would bo recorded In other words, 
there Is novel a (line when the Illu¬ 
sion makes It lm|iossihle to score a 
hit. 

The hits and iulss(“s of each 
inarksman are recorded hy a wrles 
of lamps looaled lM*fore and above 
him The circuit to these lamps Is 
closed through Ids ow'u gnu Ele*'- 
Irleiil eoniiectloiiR to the different 
guns are made througli a light flex¬ 
ible cord which does not Interfere In 
the least with the shooting. The 
rontnet Is made at Ih** bummer 
when the gun is cocked and broken 
when the gun Is llred .Vn eh*olrlc- 
ally oiiemteU ratchet de\lee steps 
a brush from the terndiiiil of one 
lamp to the terminal on tho nest 
lamp circuit. A timing device is 
used to oiiernte a oirmilt breaker. 
Every rifle is (siiiiie*'ted to Its own 
“stepper" and scoring lamp When 
the gun is tired, tho timing deviw 
closes the circuit connect tug the par¬ 
ticular gun with tin- steel target 
eontncls for a fraellon of a swonil 
If the shot Is a hit during this Inter¬ 
val an Impulse lights the lump lij 
throwing a switch. If the .shot Is a 
miss the timer cuts the coniie<'tioii 
after the projicr Interval and the 
Uimp stays dark The gun coclusl 
for the next shot steps the brush to the next lamp and 
so on. Any mimher of rifles can he used, for the Inter¬ 
val re<pilre<t for an Impulse f«> reach the lump of each 
gmi Is hardly nppreclalile 

Automobiles of the Paris Fire Department.—The 
Purls fire department Intends to double the enpucltj 
afforded by its present autoinoldle Are ouglnes, hy the 
use of fifteen iiutoiuobtle lire pumps which will lie of 
a lighter d<‘slgn than the ones already In use The 
new engines wdll carry sir men Instead of fifteen On 
tbe wagon truck is monuted a top gallun tank so as to 
afford an Immediate water supply for the how so that 
a stream can be put on the Are at onet', while the con¬ 
nection Is being made with tlie fire plug. This type of 
light, engine Is especially luteiided for fighting moder¬ 
ate-sized fires during the daytime. Tbe number of 
automobiles used by the chief firemen is also to be 
Increased. 
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Wireless and Sound Sigfnals as Aids to 
Navigation 
Uy Louw E. Brown« 

XI’KIIIMIOVTS rccoiilb (■•iiidnolwl on iKMird tho 
t iitli'd Statfs Ht(>aiiiKlilp "WaNliiiiKton,'’ In tlip 
\icinii\ of NiiiitiicKol SlionlN llghtaliip. for Hip pur- 
poM‘ of (loinoii‘<<iii(lM)t (ho prucliciililMtJ of dcformliilng 
ilKfinii'o fi'oiii II Nonrop of HlnnilliiiipoiiH wlrplOHH tele- 
u'liijilitf mill sound whips iih u meniiH of faollllatlng 
HIMIgiilloii In logg.i wpMlIiPi, linvp iKHJii iipcepfpd liv tho 
Nimi lippiiitmciii MS coiicliislvp proof tliiit thin h.vmIpiii, 
111 fiuip. imi tip doploppil to a lilgli dpgrpp of jierfwtlon 
'I'lip iiioiiiing dm lug «hlcli flip cxiiprliupids wprp 
Hindi Mils \pr\ liMZN. lull Xiiiitiirkef SIiomIh llglltslilii 
could lip dliiih sppH for iilioiit the iiiHph Tho tmrom- 
clpi stood Ml .'tojl mid the sell was calm Starting 
ni'iir Hip llglilstilp, a loiiisp was stwrod to the wpsl- 
vMird for a distmii-o of olglit iiiHph. and tlipii. turning 
to tlip sonlliward mid iiroppcding past. Hip llglitslnii 
«ns iHisHPil on Hip poll tipiiiii at a ilislanop of .‘1,40(1 
vards .'slanding on |oi piglii imlos iiiorp mid thoii 
(nnilng lo Hip iioillniard. a iioi Hi wpsIpi 1\ ooursp was 
pnrsiipil passing Hip llglilslilji on Hip purl lipiiiii at ii 

... liiiKi Minis Tlipii, turniiig southward, the 

■Wiistilngtoii' a))iironphi‘d and imssisl iipiir the llglil- 
shlii on a southw'pslpt l.\ poiirsp at the close of the 
oiispi Millons 

'I'liP Hack of Hip ■ Washington’ in rplaHon to the light¬ 
ship is shown on Hip acponipmi.viiig drawing li.v a con- 
tlniions lilucK lliip, which was dctprininisl h.v the raugc- 
tliidpr inothod. coiiipass ipadings, and dlstaucps tun, 
after making careful allowanee for the tidal euriont 
that WHS found In he setllng generall.x lo the uotth 
ward during the exia'ilinonts 


a Hack chronometCT, and the tlmea of arrival ot thoao 
from the Huhmnrlne liell b> a atop watch. The same 
obaorver noted both the wireless tick and the sobma' 
rlne-liell signal. For the velocity of sound in air at 
a temperature of deg. Fahr. a speed of 1,1S2 feet 
])or sec'otid was nsetl, and Dorslng's determination of 
the velocity of sound In water as 4,794 feet per second 
at ao deg Fahr. was adopted 
Interval of lime between tbe receipt of the wireless 
and bell signals multiplied by the velocity of sound 
through the water w'lll give the distance of the ship 
from the spot from which the signals are sent within 
three or four hundred feet. 

Km lustaucp' 

Time hetweeu wdreloss and hell 4 ststonds 
Vehs-lt.'i of sound in water 4,794 feet ia*r second 

itlslaiii-e of ship from bell.. 10,17« feet 
Karlher tests are lo be eoiahicted by the Navy re- 
giiidliig the iM>rfe<‘llng of the siitmiorliie signaling sys¬ 
tem k'orelgii nations have done much more to develop 
this system of signaling than has the United states. 
It lias hiHui reiiorled lo the iteimrtiuent of Naval lu- 
lelllgeiu‘p Hull some of the big German shliai can find 
their wav Into the harbor at Hamburg and up the river 
h.v means of the Hiihumrliie ls?ll and fog whistle checked 
up by the wireless 

The Competition for the New York, New 
Haven and Hartford Railroad Com¬ 
pany’s Automatic Stop 

llAKLKS .S MRIil.EN’.'l offer of flO.tSSI for the 
la's! Hutomntle siojiplng and s|iee<l control device 
wlileh would safely arrest trains disregarding Ilxed 


some of the eooditiottii lijr staiuft atitflaa . 

one of these beta* the ftMUty of flw dovfce to wtnfk 
under all weather conditions sad tp be Umtefstottp to; 
either sleet or snow. 

Inasmuch as the approval of tbe IntorUtoto Oommoroe' 
Commission would be necessary before the Itow Haven 
would feel Justlfled In putting a Btoppln* device to regu¬ 
lar operation, the requlremwits laid down by the Train 
Control Hoard have been adopted as well fts eigbt addi¬ 
tional ones made necessary by the pecnltar conditions 
of the New Haven Hues. 

Of the 7(*4 devices of which plans and models have 
been submitted thus far. It is announced that not one 
has met condition No. 1, which reads: “The apparatus 
should be so constructed that the removal or failure 
of any essential jiart would cause the display of a 
stop signal and the application of the train brakes,’ 
and if electric circuits are employed, they should be 
so designated timt the occurrence of a break, cross, or 
ground, or a failure of (he source of energy In any of 
the circuits, shonld cause the display of a stop signal 
and tbe application of tbe train brakes.” 

A few of the devices already submitted might be per¬ 
fected, it Is said, so as to meet this requirement, and 
no doubt this will be done. A very largo percentage of 
the devices have failed to embody any speed control 
feature, also one of the conditions, this being u pro¬ 
vision that a train at a speed less than a pre-determlned 
number of miles per hour might pass the automatic 
stopping device without aiipllcstlou of tbe brakes. Als<i 
many Ini\e failed to meet the requirement that the 
device should work under snow. Ice, sleet or freesliig 
londltioiis. 

All sorts of ideas are represented In the models and 
pluiis now in possession of Rnglneer Morrison. Most 



Signals fi'om Hie liglitsbip <‘iihsi->Ic<I of HluiiiltaiuHius 
slgiole from the wlreleHi-tclegiHiiIi iipiinratiis and the 
submarine-bell al Hie llistaiit wliiai Hie steam fog 
whistle gave o blast At liitcnals nC mie iiiliiute- the 
inaalmum Intelval at wlileh the tliniiig device attaelied 
to the whistle isTiiillled It lo net a sound blast was 
lilowii from Hie fog-wtilsile At Hie iiisiaiit the w'hlHtlc 
blew. Hie wlrelcs.s o|«-ratoi (lushed a tlek of two or 
Hirts* seconds (Jvrntlnii ii/id Hie lalie of Hie striking 
moelmiilsin of Hie subiiiarlne hell was irliiiied This 
was aeeoiuiillshed with nlisoliili' ai eiiiaev, for It was 
exiiaiisihelv tested h.v Hie i oliicldeiiee of all Hiris> sig¬ 
nals when Hie oliseiveis were close to the llglitsblii 

Tbe lesnlls of tbe e'")eiliuenis are shown on Hie 
drawing 'I'lie Iik-I of the obsenliig vessi’l with rcstiect 
lo the ligbtslilp, as coniiinted Irom Hie dlslanee liaveled 
by Mound In water, lietwien (he time of the arrival of 
the Hertzian waves and the signals iiiiin the snhuiarlne 
trtill signal (l\ed lo the hottoni of tin lightship, are 
eonnecled bj dots and dashes, while the loci, as ileler- 
niliied hy the distance traveled hy soniid la air, between 
the times of arrival of the Hertzian waves and the 
slginilK from the steam fog whistle, are connecttsl by 
(lashes 

A remarhulile featnie of Hie lesis wns Hint Hie 
sounds from the steam fog-whislle were lost aftei 
steaming half a mile lo the westwanl ot the lightship, 
at tbe beginning of the oxi>erlmeuts, hni In the run to 
the eastward they were carried througlioui the run 
The wirelese elgnale were carried all the wav tiimugli, 
Hud the submarine bell signals were lost but four times. 
The tlmee of arrival the wireless algnals and the 
steam fog whistle 4 giUilB were recordtal by means of 


signals, expired on .luly Ist. Oii that date -,Nlti iiersuiis 
In all had entered the competition. The uppllcante rep¬ 
resent every country. Including t'hlna, Japan, and Aus¬ 
tralia 

While a total of 2.S|« is-rsons have resixmded to Hu* 
nrigliinl offer and may la* said to have ei tered the coin- 
iietliloii, only 794 of the appHcnnts thua far have sub¬ 
mitted plans In reply to the circular sent to each aye 
fiUcaut giving the couditions and reijuJmnente of the 
comiK'tlllon This does iiol eliminate the others because 
the conditions prescrllic that to be acceptable u device 
must lie adopted for general use by either the New 
Haven, the I’eniisylvaula or the New York Central 
roiids "wIHilii the years lOUt, 1011, or 1915." Oonse- 
<|iieiitly any inventor who got his name on the list of 
appllciints on or lieforc July let has the right of (juiill- 
fyliig until .Tanuarv Ist, 191(1 

'rile iituoiiiil of hihor Involved In President Melleii's 
offer may Ik* cstimiited from the fact that O. H Morri¬ 
son, chief signal engineer of the New Haven, who has 
been placid In chiirge of Hu* i*iiinpetlllon, up to July 
Ist had wrlHeii 4,(Ht2 letters, and l,48B copies of Jiat- 
ents hud lK*en ohteliied from the Patent Office. 

One of the reasons underlying Preaident Mellcii's 
offer was till* fact that at (he prt*Hent time there Is no 
automatic slopping device In regular oyieratlon on hh.v 
of Hu* steam surface roads of this countr,?, though some 
roads are conducting experimental teste. The New 
Haven road, however, la tho only road which has thus 
fur offered a reward to Inveutora for auch a device. 
'I'lie stopping devices dporatod on aonie elevated and 
aubway Uues, notably In Uie New York aubway, while 
effective on auch Itoes, have not been deelgned to meet 


of them show tluit the inventors, while iutenl on ful 
Ulling some of the eighteen re<|uiremente specitted In 
the circular, have totally dUregarded others, particu¬ 
larly that one providing that the failure of the device 
to work, such as might be caused, for instance, by a 
liersou tumijcrlng with It, would of Itself cause It to 
slop the tralu 

Despite the fact that not all of the requireinente have 
been met, the railroad will proceed at once to tost the 
more meritorious of the devlciw submitted. These teats 
will la*gln the middle of this uuiuth, and will take plao* 
on the western division between Hartford and Newing¬ 
ton 'The two automatic st«a> aystema coming Hie near- 
i-st to all of the requlrerilents \4111 be tested Hrst, Dne 
Is the luventlou of Gone Wehh. nud Is the property of 
Hie luleruatlonnl Klgual Company. The other is tbe 
Invention of an engineer of the Union HWltch and Sig¬ 
nal Comyiany. These will he tesfeil out practically at, 
the same time h.v the Unckawatnia road. Both make 
use of an elei'tric current picked up from a third rail. 
The tests of those uiid other systeins submitted may 
take B year, as it Is necessary to see how they meet 
all weather conditions. A liKHvmotlve will be etjolpped 
with each device and operated over the track selected 
and on which the slop lias Ikkui Installed. 

Ghvluusly no aw'urd can be made until the expiration 
of the year 1916, as until then every Inventor who has 
entered the competition has a chance so to perfect his 
device as to make It acceptable. The reward, under 
the conditions annonneed, la to be paid cm the order 
of the Interatate (Commerce OomnlMton, the Maaeactoi- 
aetts BoUrood Commlsalou and the OeeneoCleot Pobllc 
UtllltlM CommlMlon. 






SClENTinC AMERICAN 


{flM 0r» Mf mpowfiAto for »tatements 

mad0 in tA« oorr«nm(Ume« obfumn. Anonumovi am- 
pMMttooHOnt tmnnot ^e amtMered, but the namee of 
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Lifdiosto Which Can Be Launched on 
Either Beam 

To tbo JBditor of the Bcibntiii'K! Amkrican. 

With rafeirenoe to the arthile appearwK uiider the 
Above headitig in your interesting journal of June 7th 
laet, aUow tne to oorrect the statement that the 
nuishiog steamera »t» owned by the Nothorland 
State RaUways. These steamers are owned and 
opentted by a separate corporation, namely, the 
Zeeland Steamahip Company. 

At the aame time I would like to draw your atten¬ 
tion to the fact that the devloes by which lifeboats 
can be launched from either side of the vessel, has 
not only lieen installed on the night stoamers of the 
mushing line, as day steamers of this company, 
running hettrettn Queenboro and Flushing, have for 
a long time been similarly equipped. Another life¬ 
saving device has been introduced on the Flushmg 
steamers, namely, an aocumulator battery, situated 
near the wireless room far above ttic water level. 
In case the ship’s dynamo should bo stopped for 
any reason, its work is taken up aulnmalicallu by 
this accumulator battery, which develops enough 
power to keep the wireless apparatus in operation 
for about eight hours after the dynamo stops. 

New York city. C. Bakkbr, General Agent. 

The Inventor and Price Fixing 

To the Editor of the SciCNTirir Ambrican: 

I have read with very much gratiflcation the article 
on “Benefits of Our Patent System—the Differeiioe 
Between Monopiriy and Patent Protection,” by Jesse 
B. Fay of Cleveland. It seems to mo that no one wiuld 
read this article without getting a very clear idea of 
the difference between the illegal monopoly and the 
monopoly granted liy the patent system. The article 
exaellontly supplements the vindication of the patent 
monopoly set out in the minonty report actompony- 
ing the Oldfield bill 

Referring to the recent decision of the Supreme 
Court of the United States declaring that the patentee 
has no right to control the priee of the patented article 
after the ownership has passed from liiin, it occurs to 
me that there is a miseonoeption as to what oiilually 
takes place in the sale of ttic patented artich^ where 
the patentee fixes the final selling price. In sneh case, 
the seller retaining the right to fix the price, as has 
been done in safety raxors and other things, it is clear 
to my mind that the patontiHi or seller has not parted 
with his coin(>lete title in the article He retains enuiigli 
of title in the vended artieles to entide him (o say at 
what price the articles shall lie sold 

The transaction is very mueh akin to i‘Ondiliotial 
sales, well recognized ui common law, where the vendor 
retains title in the articlos of merchandise utilll ho has 
fully received his pay, ami yet for all practical purposes, 
so far as the vendee or merchant is concometl, he has 
bought the goods outright, subjoct. of eoursc, to this 
remnant of title left to the vendor If the owner of 
a patent retams the right, to fix the selling piico, he is, 
in a similar manner, retaining a portion of his title that 
would legally give him the right to dictate the selling 
price. 

Unless the patentee is able to control the price at 
which his goods shall bf> sold, the value of his monopoly 
is gone, a fact that has been abundantly pi even in the 
history of many patented articles gottiug into the 
hands of priee cutters, as department stores and the 
like. This phase of the case, however, has bex'n so 
abundantly manifesMd by much previous discussion 
that it is not necessary for mo to suggest anything 
further. 

If the recent decision is final, it seems U> me it is 
worth while for those interested m patent matters to 
work for restoration of the riglit of the patentee to 
fix the final selling price. (\ W. Dickinson. 

La Crosse, Wls. 

The Maximum Parcel 

To the Editor of the Scikistific Amkkican; 

In your number of May 17th, 1913, Mr. Joseph 
Beeker has an interesting oommonlcation on the 
nuudmutn parcel that oan be accepted for trans¬ 
portation under the present Parcels Post rogula- 
(topg, twhidh presorihe that the sum of the girth 
aad Ici^th must not oxoeed 72 iuebes. Very 
Qhaty iit- Beehar’s Interpretation of the reguia- 
tioaa ijftwi irtth that of the Post OiBoe Depart' 


ment, but I venture to point out that it is not 
oonsietont with the wording of the regulations, 
which say “in measuring length the greatest dis¬ 
tance in a straight line between the two ends of 
the parcel shall be taken.” If we have a rectangu¬ 
lar package and take at its length the perpendicu¬ 
lar distance between the planes of the ends, wo arc 
using for the length not the “greatest” distance iii 
a straight lino between two ends, but the “least” 
distance between the two ends. The greatest, 
distance in a straight lino between the two ends 
of a rectangular package is obviously the diagonal 
of the solid. 

In this case the largest rectangular package that 
can bo accepted under the literal wording of the 
Parcels Post regulations is, using diinciisions to 
throe decimal places, 1(1.28*1 inc.hos square and 
27.214 inchoB long on an edge, the diagonal being 
30.857 inches. Such a package will contain 2,879 
cubic inches only. 

The very largest volume that can be accepted 
for Parcels Post transmission under the regulations 
will be a cylinder with spherical ends, as indicated 
in the inclosed sketch which gives an axial section 
of the solid. The diameter of the cylinder will be, 
to the third decimal plac«>, 14.1(H» inches, and the 
length of the side, to the third decimal place, will 



The maximum parcel. 


bo 23.821 inches, the cubical cunteiits being 4,032 19 
inches 

The problem of the maximum voliiitie was 
recently printed as a pu/.r.le iii a N<>n York news¬ 
paper, and a right cylinder witli plain ends was 
given as a solution This soliittou was open to the 
same objection pointed out above, iianielv. tliat 
for such a figure tlie length was not the grenlest 
distance in a straight line between the (wo ends, 
but the least distance m a straight line lietween 
the two ends D. W Tmi.oii, 

Washington, D. C. Naval C'onstrui lor. t' S.N 

Grant Linton Replies to Mr. Hanna 

To the Editor of the .Scientipic Ambkkan 

Voiir ssue of date May lOth is at hand, coniainiiig 
your correspondent’s criticism of my plan of aeroplane 
supporting surface design diwussed in ni\ letter of 
March iOlh. 

Mr. Hanna claims that the sustaining force of the 
wire or eord constitutes of itis'lf an element in the 
equilibrium of the forces This is indeed true, for, 
besides the one svsteni of forces, namely, weight balanoeil 
by tile ^ertical comixment of the air pressure or lift, 
there is the horizontal component of the air pres8ur(> 
or drift balanced by the sustainiOK cord, wliich latter 
system the writer omitted to mention in order to avoid 
comploxiiig the problem. Mr. Hanna has esiiifused 
these two distinct and entirely separate sets of forcAis 
Thus, the only appreciativu effect the sustaining cord 
could {Kjssibiy exert upon the vertical .system is that 
caused by its own weight, which of course would be 
negligible. 

Mr. Hanna challenges my assertion that the air is 
flowing horizontally at the forward edge of the fabric 
Is it neenssarj' to mention that when the writer used 
the term horizontal he did so only to indicate the gimeral 
direction of the line of flow of the air stream? Whether 
the direction of flow were horizontal or slightly divergent, 
from the horizontal oould not have a detrimental offmM 
iiIKin the proper working of the fabne 

Again, Mr. Hanna avers that at greater angles of 
Uicidence than 30 degrees (here will he a decrease m 
the absolute lift of tJie air pressure, but an increase m 
the absolute drift, instead of a proportionate decrease 
in each case. Now we have Mr. Uarma's woni for it 
farther down in his letter that “6 d^jrees is about the 
maximum (angle of ineidenoe) now found in efficient 
aeroplanes,” so that this fact then precludes the pos¬ 
sibility of the exception «itod having any effect upon 
the feasibility of the plan proposed. 

Mr. Hanna’s eunfesaed ignorauee of the truth i" my 
statement that “in both classes of vehicles the best 
efficiency oould only be obtained by altering the length 
of the oord,” ia htnl to reixmoilc with his own declara¬ 


tion that “the late A. Cary Smith, by means of a <’oii- 
trivance called the roach reef, which enabled the curva¬ 
ture of a sail to be varied manually at will, Hucoeedwl 
m substantially inerensing the speed of a number of 
racing yachts ” F,vidently Mr Hanna is unawan^ of 
the fact that nxqiiisiteness of detail is just as an important 
matter, and more so in the design of the aeroplane than 
in the design of the sailing yacht, or that refinement 
of existing models eoiistitutos of itself the chief hope 
of the student of the heavicr-than-air miu'hine. 

As an answer to Mr Hanna’s eontraiiietion of niv 
statement that ‘‘full spisid when once attained is as 
regular as tlial of tlie highest tyts's of machinery,” 
the writer would cite as a parlieiilar instance the per¬ 
formance of Visirmes, tlu' winner of tlie last contest 
for the Gordon-Benriett Aviation Trophy, at t’learing. 
Ill , Sopteinbor V)th, <-ommentmg upon which Major 
biamuel Eiebcr says' “The speed at whieli he (Vedrines) 
inaile liis fastest lap was 100 3 miles per hour, and that 
at which he made liis slowest was 103.‘2 miles per lioiir, 
. . the maxiiniirn pereentage variation in siss'd 

made in any lap fnim his average speed was 1 S per 
cent, or in other words, a spetsi regulation obtained 
only in the highest types of automatic machinery.” 
As for tlie reference to reports of tosts made on a Zodiac- 
biplane, lot the writer iiiforiri Mr Hanna that the 
bqilane is by no moans acknowledged t.lie most highly 
speeiahzed type of the hea\oer-than-nir ninebine, also 
that though “the ability to vary the speisl of horizontal 
flight within wide limits is a most desirable quality of 
the aeroplane,” tins feature (as attained at present) 
IS only a proof of poor design, or at least of iiiettloient 
running 

As an authority for “the belief m the paralsda as 
the only correct basic curve for wuig seetions,” whieli 
Mr Hanna fakes exception to next, the writer oould 
quote no other than the Montgomer.v, whom Mr Hanna 
mentions so often in his li'tter. How Mr Hanna could 
have put any other const met ion upon my meaning 
than one identical witli the belief held bv the gentleman 
himself IS I) mystery to the jiiescnt wider Not to 
further intrude uimiti valiiabU' sjiaee in wliat would 1w 
mere reiteration, therefore, the reader i' referred to 
the last paragra])li of the lelliT in winch the plan was 
originally projHised, wliere he will find the final answer 
to Mr, Hanna 

'When Mr. Hannn says, “I have often obst-rved a 
piece of fabric suspended by one edge in a current of 
air. and J never saw one piece rise to a siiflii'ieiilly acute 
angle of ineidciice foi aeroplane use wdlioni liegiiiiiiug 
to flail or uiidulule," lie shows clearly that he has fuiksl 
to grasp even the fundanientAl principle of the jilaii, 
for the undulating of the taluic mentioned bv him 
obviously could occur only vvlieu the spissl of the air 
IS such tlml the pressure cveited by it upon the fabric 
Is vastly greater tiiaii the weiglil of the fabric itself 
This condition is eoninionlv seen when a piece of flexible 
fabric (nisM'ssardy very light, unless loaded) is suspended 
in a wind of even inoderale veloeitv. and it is quite 
clear, from his own description, that this is the eon- 
ditioii Mr Manim had in mind when lie made the 
statement quoted above 'J’luui ogam Mr Hanna fidiv 
into a verv grave error in assuming that, because the 
upward eoniponi'iit of the ati pressure is iiniformlv 
distrilmted over the siirfaz-e, the lota) air pressure is 
likewise Heie he fails to take into coiisldcrntioU the 
effect of the iioiizonlnl oi dnft eonipmieut of I he pnwsurr 

111 making 11 distinction between the two surfaces 
of the wing, Mr Hanna has irifrodiici'd an rutirelv 
new parlieulai, which for simplicitv was omitted bv 
the writer. 'I’lie single” surface is, of course, a com¬ 
promise between the two possible best cnioioncics of 
upper and lower surfaces; but, in consideration of 
the fact that, despite its undoubted inefficicncv, manv 
aeroplanes use this type of wing, the writer felt himself 
well within his rights in limiting an explanation of the 
application of the plan to this type alone. However, 
if Mr. Hanna nvally (lesir»s an answer to his query, the 
writer would suggest subjeetuig the upper and lower 
surfaces singlv to the air flow, and then coiiipanng 
(lie forms thus obtained (as regards angle of iueideriee, 
etc.) for an ad,iustnienl of relative loadings, and then 
joining the two together ill the construction of « ngiil 
plane. This system woiilil have the added advantage 
of eliminating the nicHlifv mg mllueiiee of thi* bars of 
metal objected to by Mr. Hamm, for these of course 
could be attached on the side of (he fabric opposite 
that being subjtsUed to the action of the air stream 

Mr. Hanna has fadert to point out in his letter whv 
an analogy bei.wvsui the action of the sail and the pro¬ 
posed plan of aeniplani' support.iiig surface design can¬ 
not lie admittwl The reason for this, as well as the 
reason for the failuni of (he Vlaieu monoplane whii'h 
employed wings of flexible fabric is, as was v<‘ry kindly 
suggi'sted to me by Mr Guy Diwell of Hostoii, that, 
wliereas we oliviously are limited in a rhnii application 
of the plan l,o one point of .suspension of (lie falirie, in 
the monoplane >ixperimentcd with there were necessarily 
two, and in the yacht sail there are at least three 

Grant Linton. 

BuwmaoviUu, Ontario, Canada. 
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A Machine for Blowing Window Glass 

The Remarkable Sievert Process 


I N tile iHiiHl iiiPthod of blowlni? window glnuK (iio 
worldimti tiikcv up M globular mnHM of Homl ll<|iild 
pIhkm ullli llii' 011(1 of n long Iron tuin* nud, by blowing 


ils I'lidw flic rut off, nnd II Is slit IcuKfhwlHc nud Ibil- 
IciKHl into 11 iiliiiio Hlwrt of glflh.s by hontlng iind 
mil liiinicitl (rciitiiicnt 

In (he Slcicrl proc'i'HM of blowing window glnnw by 
miichliK', wblcb hiiK been emplojed sueeeHHfully In nev- 
eriil KuroiH-iin fiietorles, ii disk or cuke of gloss Is 
llrst iniide liv iiourlng uiolten glnss Into an Iron ring b 
(Ktg 2, iin Insert In I'Mg. Ij. resting on nn Iron enstlug 
pliite « A lilowlng-heiid c eonnei'led with un iilr pipe h 
Is tin'll liiouglil down on tbe ring mid iiltuched to It. 
Wtieii I lie glass 1ms cooled siilllelentlv the lilowlng-hend 
nnd ring me llfli'd fioni the eiisUng plnte, carrying with 
tlieni the euke of glass, which, lielng In itlasfle condi¬ 
tion, sags Ihrough the ring nnd assimioB the form of 
a cui). which is then blown Into cjltndrlcnl form by 
compressed air Introduced tlirough the pipe ». The 
Slevcrt process, which cmi be employed for bloving 
hollow glass vessels of all kinds, possessi's the follow¬ 
ing peeiilliir advantages. 

J The glass “head” of the cylinder or vessel Is 
replacwl hv the metal blowing-head c, diminishing the 
quantll.v of glass waslotl or re-melted 

2 As tills blowiug-himd may he of any diameter. It 
Is possible to blow cylltiders and vessels of exlrnordi- 
nnry sl*e 

S .Sevc'ral slmllow vessels or flat oblects can ls> 
blown at once with little waste of glass by blowing 
the cake of glass Into a mold having a niimher of 
cavities 

4. Ttie time and skill rcquirml for the tisllous uiawa- 
tloii of loriulng the hall of plastic glass by working the 
njolteii glass with the blowing lube arc sav(*d, ns a 
cake of uniform temperature and consIstcnc.^ Is ob¬ 
tained simply b.v Iiourlng the molten glass into a ring 
laid In a easting plate 

5 In tin* form of a enke of large urea and eom- 
puratlvely small thickness a very large quantity of 
glass can ta’ lilown at one operation, wltliout wasting 
much tluie in eiaiUug the glass to the proper conslst- 
ouc.v 

Hence the process Is moat suitalile for the prialucllon 
of flat objects, wide-niouthed vessels and very large 
obj«*cts generallj. and esixiclally of cylluders desllued 
to be trmisformtHl Into Hhoet glass 

P’or tbest' diverse uses the pria-ess and apparatus 
have asHUtm<d various forms. An ingenious nnd elegant 
method of producing very large shallow vessels has 
la>en devised The molten glass la poured on a moist 
asheslos felt which la briskly shaken The glass dances 
upon the layer of steam evolved by Its own heat and 
spreads out into a round cake of small and uniform 
thlc'kni'HH which Is blowm by file pressure of tbi' Im- 
prisonml sunm Into the inverted mold n-hlch Is brought 
down vipoii it The Dresden Inventors have recently 
patented mi ari'angement In which the nsla»slos mat Is 
mounted on an axis, about which it Is oscillated by an 
electi o-magnctlc device 

The Slevcrt process was first employed for the pro¬ 
duction of very large glass vessels, 

Biicli as iiaih tubs and fi'rmeiitlng vats 
For this purpose an apparatus re¬ 
sembling ttiut .shown In P'lg 1 1.S used, 
hut the glass Is pouro<l, not on a s))e- 
dal caMlng jilMte, but on the blowing- 
head 11 self, w'lilch Is Invei'liHl When 
the glass has cooled sutliclcutly the np- 


of attaching tbe blowlog>head to, and detaching It from 
the ring which carries the glass cake or cylinder, by a 
mechanism capable of withstanding frequent and In¬ 
tense heating This problem has been solved brilliantly 
by placing In the rim of the blowing-bead a drcnlar 
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Fig. 1 and Fig. 2 (inaert).—Sierert'a window glaaa 
blowing machine. 

electro-magnet mm (Fig 2), which holds the ring 
securely while the current Is flowing and releases It 
Instantly when the circuit Is broken. 

Two exiierlmental macbluos for blowing windowi glass 
wore tried, one In Franco, the other in Austria. The 
experience acquired with these machlucs wb.h ntilired 
in the construction of a third machine, which was put 
Into operation In Saxony In Octolmr, 1900. This ma¬ 
chine is Illustrated In Fig 1. A fixed frame of 
girders P, nliout 30 feet high, supports two ver¬ 
tical guide-rails 8, along which tbe frame R can slide 
up and down. Tbe sliding frame R carries tbe blowing- 
head B, and is raised and lowered by means of a steel 
wire roiie, which runs over the pulleys L' and around 
the electrically driven winch O'. Little force la re¬ 
quired to move th« sliding frame, because Its weight 



long and comparatively narrow Ilcnce 
it was necessary, In order to ilislrlliut(> 
tbe glnss uniformly over tin* whole 
length of the cylinder, to place lieneath 
(he nnicbliie a deep heating drum of 
ipcculim construction by which either 
the whob' cylinder or any part of It, 
c-^iiecbiliy its upper edge, could be re- 
hc.itcd 111 mi.v time. It wae also iiaoes- 
smy to devise a safe ai^ rapid method 



. 3.—First Siarwt machine fer blcwlttc large glmw e 


la balanoed by a oountarpdae JP, attadbad tb h tNeoiid 
wire rope ihAt runs oror the puUeya and avoMd 
winch O' In a dlreotton opp^te to that ^ 4^ 
rope. Safety clutcbea prevent the fall of th«(f«aiiM 
with Its load of glass In caile of mptote of the mwa. 
The blowing-head J9 la attachod to the lower uttH «1 * 
hollow vertical axis W, the upper end of whMl 1> 
connected, through a shilBiig-boz, to a. compTbaMd air 
conduit. Thla axis can be rotated by tbe motbv 
mounted In tbe allding-frame. The glaas cylinder atis- 
pended from the blowing-head can thus be turned 
slowly without interrupting tbe blast Of e^mpMaaed 
air. Under the blowing-bead and imbedded Ih the 
ground Is tbe deep heating drUm P, with Its wUmt Ithd 
dome-llke top F*. The lower part of tbe dntm la hot 
heated, but the dome contains a ring of gas-bUriMie Q, 
by means of which any none of tbe rotating glags oytta- 
der can be heated at will by lowering the cylinder mere 
or less deeply into the drum. The top of the beatlhg 
drum can be clooed by sliding over It the covmf platee 
D' IP, which are moved by a third electric motor. By 
means of a fourth electric motor a car carrylog a 
wooden bed-plate and traveling on the rails 0 can 
quichly be brought under the glnss cylinder to support 
Its lower end. If necessary. The cast cake of glass la 
brought beneath the blowing-head by a second car, 
which travels on the same rails. The starting levara 
of the four electric motors, the lever which makes and 
breaks the circuit of the electro-magnet on the blow- 
Ing-hcad and the tap for the compressed air arc placed 
together In on operating stand beside the main frame 
of tbe machine, so that oue man can easily control 
and regulate every operation. This arrangement gtvea 
the process u great odvnutnge over all entirely auto¬ 
matic methods of proilnoiiig window glass. 

Tlie uiamier In which the cake of gloss Is fastened 
to tbe carrying ring and the blowing-bend Is shown 
In Fig. 2 The ring h Is Z-shapod In section, and 
the blowing-head c curries a circular rabbet d. which 
projects downward. When the blowliig-hond la low¬ 
ered upon the ring tlllevl with gtiiss the magnet mm 
lakes firm hold of the upper or exterior flange of the 
ring, while the inlgc of tbe soft rake of glnss Is pinched 
tightly Is'tween the rabivct d nnd the vertlcnl web of 
the ring, nud also betww'ii the rabbet and the lower 
or Interior flange of the ring. When the hlowlng-bead 
Is raised, therefore, it carries tbe ring and tbe sagging 
cake of glass up with it. 

The whole operation of blowing a window glass cyl¬ 
inder with the mnchliie Is condiiclod ns follows: 

The cor, hearing the casting pinto and carrying ring. 
Is wheeled to the fnrmu'e, and the ring Is filled with 
molten glass by mentis of u ladle, or otherwise. Tbe 
car Is then wheeled to the blowing machine. Which la 
provided with gulden and stops that bring the center 
of the ring accurately’ under the ceiitor of the blow¬ 
ing-head. The lilovvlng-henil Is now lowertsi on tbe 
ring and then raised, carrying wtlli it the ring and the 
cake of glass. Next, the car is removed, the cover 
plates of the heating drum arc drawn aside and the 
cake of glass, which has now sagged into the form 
of a howl, Is lowered Into the drum and reheat¬ 
ed, while It is rotated slowly by turning the blow¬ 
ing-bead. When the glass has softened sufficiently 
It Is hoisted out of tbe beating dram 
and blown Into the form of a cylinder 
by turning on the compressed nlr. The 
reheating operation is repeated, U 
_ rieceesary. If the cylinder extenda too 
rapidly tbe auxiliary car la quickly 
wheeled under It to support lU lower 
end. Wlien the cylinder has attained 
the desired length a removing fork, 
suspended frdtn a, carriage sliding on 
overhead rails, Is brought under the 
edge of the carrying ring, which la 
released from the blowing bead by 
breaking the circuit of the eleCtro-mag- 
net The glatw cylinder, thus niapend- 
ed from the traveling fork, is carried 
away and deposited in a frame, which 
is suhseijupntly Ulted over so that tb 
cylinder rests, in a hortsontal position, 
on supports covered with aebestoa. By 
moans of a clamp, which can bb moved 
along a rail extending above tbe row 
of frames, tbe carrying ring la seUed 
and enpportod while tbe opper end at 
the cylinder, attached to tbe Mag, to 
cut off by hppiytog a hot thread oc 
glasa. By the same motho4 the )ow«t 
end of the eylluder to out o4i and 
ito. ’ cyUnder to wUt tomthwtoe Into two 






Fit. 4^Tlic e«lM from tiM hiowlag- 

h«ad. whleh hM Jiut lifted It from the ear. 


r removed end the cake aagCMl into the 
ahape of a bowL 


Fig. 6.—^The finished cylinder suspended 
from the removing fork. 


or three aegmeuts, according to its diam¬ 
eter. Tbeee cylindrical eegmeuts, like the 
hand-made cylinders, are transformed 
Into plane sheets of glass In the flatten¬ 
ing oven. 

The capacity and effldency of this ma¬ 
chine were satisfactorily demonstrated by 
Its performance during Its flret half year 
of practical service. The production of 
sheet glass per working hour Increased 
from 2S square meters at the beginning of 
this period to 87 square meters at its 
cloM, and has since risen to 10 square 
meters. A carrying ring 65 centimeters 
(26 Inches) in diameter, yielding cylin¬ 
ders of the same diameter, was usod, and 
the thickness of the glass was 2.5 milli¬ 
meters (0.1 inch). The remarkable In¬ 
crease in production Is attributable to in¬ 
crease in skill, particularly iu the avoid¬ 
ance of breakage. At the end of the 
period it often bapporad that not one of 
the 110 to 115 cylinders made In a shift 
of 7^ hours was broken. This result Is 
largely due to the uniformity In thlcknees 
produced by the comtructlon of the heat¬ 
ing drum. The hourly output can be In¬ 
creased by using larger rlngn and by sub¬ 
stituting for the ladle a meebautoel fllllng 
system which will keep several rings, 
casting-plates and cars In operation, thus 
saving the time (about one minute) now 
wasted In watting for the cake to cook 
The actual blowing of a cylinder occu¬ 
pies only two or three minutes. 

The glass is of remarkably good qual¬ 
ity, uniform In tbickneas, free from air 
bubbles and with a very even and glossy 
surface. These results are due to the uni¬ 
form temperature and thickness of the 
cake of glass, its symmetrical position 
with reiq>ect to the air tube and the em¬ 
ployment of a vertical heating dram. In 
the common method the bell of glass Is 
made up Of portions taken up successively 
by tbs blowing-tube and la, therefore, 
likely to be neither symmetrical In shape 
nor uniform In tomperatufa. The hand¬ 
made cylinder,, furthermore, is reheated 
to a hortoontal posltlOD, and U conse- 
qiwntly liable to deformation, and also to 
scratch whtoh ere entirely* excluded 
when the vurtioat cyltoder is nMlctaaaic- 
slly lowered into the beating dnito with¬ 
out touching the latter. 

The now mathoA of flattening also Im- 
provee ttw product The wide .macblne- 
uha* cyltoder U apUt Into two or three 
lougttndlnal eegtnwas whhOi . flatten 
nlnuist mnomatlcklty ou the hot flatten¬ 
ing at^ Oei^e they am expousd to 
mti» ^ nf taim turn the Inu ^ flat¬ 
tening md. the tooetmeht with the poUsh- 
ina htodt i* tiietteneit the e«»a«^ of 
the u inctfimd.' and.« 



Fig. 7.—The glaae bowl lowered into the heating dram. 



FIf. 8.—Cyliafcr la the tUting frame. 



lt«M dam lb WtflfMd to Fig. CHem aegiiMaiU uieelnd h eei de the dettening oven. 


the melMiig iiot) lii (lie new jiroeesH than 
to the old one, but ihl-i loss Is nitire than 
compensated by the savlnp in wlines and 
‘Other oiicratlng expet)si*s 'I'lio new 
process re<iulre8 coiuiiantli\el.\ few work¬ 
men, who lUH'd not Im> skilled nlass-blow- 
ers 

Prom (he results ohtniiied in the six 
months’ trial of the iiiiietiine m Siixnnv 
it has been caleiihiled thiit the cost of 
producing one siiunre meler of glass, cut 
and packed for shipment. Is mole thnn IS 
per C(‘nt less with the new jiroeess tlnui 
with the old one Anottier culcnlntlon, 
made Independently b,\ a Itidglun exjiert, 
and based on Itelglan working eondltloiis, 
yields nearly the some result ICxporl- 
ence and the Introdneiloii of Improve¬ 
ments, some of which lime been men¬ 
tioned above, may lx* expwted to liieroase 
the output and diminish the cost of pnv 
duction still further 

The Slevert miichlue can be employed 
to the production of era elded, mnriiled 
and other vorlotles of sheet glass, In addi¬ 
tion to common window glass, and It finds 
another Important field In the production 
of glass bath tubs, kneading troughs, milk 
troughs, wash tubs, acid tanks luid other 
large vessels The operation Is eondueted 
substanllally In the manner deaerlts'd 
above for window glass evUnders, except 
that the glass Is blown Into a mold. If 
neci'ssiiry, and the fliilsbed \essel is sunt 
to an annealing oven Instead of to a flat¬ 
tening oven. The prodnetlon of large 
glass vessels by means of ii lining blow¬ 
ing-head Into which the gla.ss ^^Hs )ioured 
has already been mculloiied, but the Im¬ 
proved machine reiiresenled in Fig. 3 
offers several adinntages. The liability 
to breakage and uneven thickness and 
tension due to the tilting of the muss of 
soft glass la avoided, and the uniformity 
and gloss of the lessel can be Improved 
by reiiented diiiplng Into the heating 
drum, while the eIi*ctro magnetle suspen¬ 
sion facilitates (he entire operation Class 
vessels reinforced by wire netting have 
been made with tlie old machine and a 
still more inilmate connection between 
the glass and the netting can lie olitulued 
with the tmproied machine and process 

No glass 1.S wasted In blowing vessels 
by this process as tbi* thick rlin that 
forms about ttie curr.tliig ring is left on 
the flntshed vessel and Increases Its 
strength. 

The contour of the ring and blowing- 
head must conform to the outline of tlio 
rim of the vessel, tint vessels of dllTerent 
depths can lie lilown with the same ring 
and blowing-head, and the dtanielcr-of tho 
vessel can lie varied somewhat )>y using, 
with the same blowing-head, carrying 
rings with vertical inward-slniitlng or out¬ 
ward-slanting webs. 
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SMmhliffht with auxiliary reieetor in Highway brightly illuminated to a eonaldarable distance by a pair 
full-light position. ^ of double-reflector searchlights 


Bridge approach lighted by two double¬ 
reflector searchlights. 


DoaUe-refleetor SearchUaht lor Automobika 

By F. C. Ferldna 

P K^UBBD In the accompanying UluMtrstluu Is a 
new soarchUgbt of Uerman manufacture which is 
provided with a principal reflector and an aurlUary 
reflector. The principal reflector la a apberold glaaa 
mirror, alWered on the reverse side and having an ex¬ 
ceptionally large aperture ratio, the diameter of the 
free apertnre and the focal length being respectively 
10 and 81^ Inches in the larger else and 8 and 2% 
Inches in the smaller alee. It will thus be seen that 
In view of the short distance of the flame or light 
source from the mirror, the latter gathers op a very 
large volume of light The partly diagrammatic sec¬ 
tional view of the aearchllght shows the auxiliary re¬ 
flector first in its full light position In front of the light 
source and then in the subdued light ixmltlon cutting 
ofl! the light rays from the main reflector. It will be 
observed tbst In the latter posltlnu there Is wide dis¬ 
persion of the rays of light whereas In the other posi¬ 
tion, not only is the light reflected from the principal 
reflector In the usual way, but It Is also supplemented 
by the small auxiliary reflector, (inly a small proimr- 
tion of the light proceeding from the principal rcfloctor 
is intercepted by the auxiliary reflector and this is 
made good several times over by Its effect as an Inteu- 
slfler. On country roads the auxiliary reflector Is 
turned to the full light position. When motorlna 
through towns where gasoline searchUghts are prohibit¬ 
ed, the auxiliary reflector is turned through an angle of 
180 degrees to the subdued light position, when ilie 
rays will be dispersed to such an extent as to give a 
general lllumlnatioa As the auxiliary reflector la cs 
poaed to au Intenae heat, because of its nearness to the 
source of light, it Is made of a special glass capable 
of restating the effects of high temperature and abrupi 
changes. The front glaaa of the searchlight Is made 
of the same material, which does aw'ay with the neecs 
alty of building It up of several strliw. This naturally 
affords a far better protection from dust and dirt than 
a «*over made up of strips. 

An Automatic Electric LUi^it Plant 

By F. C. Coleman 

N t)TWITH»TANIiirf« the large numlmr of electric 
generatbig stations that have been put into ot>erii 
tlon during recent years, there are still many p1a<vs* 
devoid of a public suptily of electricity. Numerous 
«mal1 plants have been constructed for lighting private 
houses, etc., situated In such localities, particularly 
sinoa tbe advent of the Internal cttmbuatlon engine. 
An Interesting geubratlng set of this description la man- 
ofaettered in Inland, which starts and stops quite 
antomtiticaily, affording to the load and condition of 
“the atorage battery. A plant of this type may be shut 
Up |u a room, where It will work without the slightest 
Attentien {myoud fllling of the gasoline unk and oerai 
slonaliy atMtag a little ctrculAtlng water, 

The dttvtUA te «( the foUr-eycie type, its cyltndei' Is 
tirgter^tdcnixMk aixl ttte top end la fitted with a remov- 
ahk «oA«C. Tint valves, whtbh «» well oooied, are of 
The car- 

henilier is of thA OoMtant level type and is supplied by 
a emflU fhad pumfi. it ta claimed that It is impassible 
> be fioofioA Staoe the engine la 
wUimt’atatehtton, it is evtdent that 



Full-ll«lit pusltioa Dtsperoed-llgbl. 

Automobile aearchllght with reversible auxiliary 


reflector. 



Relay switch providing sntomatic control. 



the system of lubrication must be i>erft<o(ly reliable and 
that oil mu^t bf‘ supplied to the iH-aiings as soon as the 
plant starts Itself. To meet these eoiidlllous a forc«> 
I)unni la provided. As soon ns the engine commoneea to 
rotate, oil Is pumped Into the miiln Iteurings. It Is 
afterward returned to the crank-case where a constanb 
level of oil la maintained Knglnes of ibis type are 
built for all classes of service, and capable of working 
with gasoline or kerosene, or by using a s|H>cial valve, 
town gu8 cun be used Instead of llijuld fui-1 The whole 
of the plant, lucluding engine, dyimmo, eoniroller, or 
Hiitomattc starting switch, and water tank, Is niouulod 
on two cross girders Therefore the jflant cun be picked 
u|) boiUIy and transferred to any new position with 
ease. 

The complete plant comprises the engine, dynamo, 
and a small buttery, the capacity of the last lK»lng 
yery much Mow that of an ordlnnry prhute electric 
lighting plant. When the Imttery Is proja’rly churgeil 
and no lights are conneeled to the circuit the engine 
remains at rest. On switching on a numts-r of lamps 
so that the current does not exceed the normal dis¬ 
charge <‘apaclty of the battery, the engine may still 
remain sUilhmary until the voltage of the battery dmps 
to a certain value. The engine then stnris nutomarlo- 
ully and charges the battery. It will also start if the 
load exemids the normal dlsclmige rate When tin- 
laittery Is charged and the load is low enough to Ih‘ 
dealt with by the battery alone, the engine stops run 
nlng. Hence the battery cannot suffer owing to Im 
proper handling. The battery is charged at the times 
It needs charging, and the charge stops when the cor¬ 
rect voltage per cell Is reached. There is not the least 
doubt that a great deal of harm Is done to the batteries 
of private plants by overcharging them, and automatic 
c-ontrol should jtrove u great brstn In this respect Bven 
If the automatic gear got out of order and the battery 
was damaged lit consequence, It Is to be remembered 
that the cells are small and cun he renewed at 
comparatively little cost We are told, however, that 
the control gear never does get out of order. 

Turning now to the prlncijile of ojjeratlon. let u.s 
assume that the small battery Is fully charged and 
that there Is no load on the mains. Tinder these con¬ 
ditions the engine Is at rwt and there Is no eurroni 
flowing in the clreull If, however, lainifs are switched 
on which give rise* to a load In excess of that which 
Clin ls> dealt with by the battery, the engine Is sturtetl 
In the fulloyvliig manner: The current momentarily 
Buptilled by the battery passes through the series coll 
A of the relay, which Is mounted on I be swllclibonrd 
The effect of this Is to cause the tiiita-r of the tyyo 
contacts C to be pulled doyyn so as to form a eoiini>c- 
tlon with the contact below It. ('urreiit then pa8,ses 
Into the dynamo and causes the latter to act ns a motor 
and tile engine Is therefore run up to speed To llmlf 
the starting current, however, a resistance syyllch Is 
Intcrposetl lit the circuit. This switch Is lltted yy|(h 
a solenoid which gradually cuts out the resistance os 
In the case of a remote controlled electric motor. This 
starting resistance Is to Is- seen at the tsilut In the 
general view. The starting current of the set Is rather 
small, because while the engine Is hoJiig run up to 
speed electrically the exhaust valve is lifted off Its 
seat, ud therefor® no compression takes place. But 
when the arm of the starting switch reaches a certain 
(Cotu)M«t an gngt S8.) 





















r The man who 
does his own re¬ 
pairs about the home 
needs Keen Kutter 
tools, because they 
help him do better 
and easier work and 
guide him over diffi¬ 
cult jobs tliat would 
otherwise call for a 
skilled mechanic. 

mH 

rnmn 

Quality Tools 

are made of the high¬ 
est grade steel, have 
fine cutting edges, 
sharp points and are 
highly finished, and 
the handles are made 
from well-seasoned, 
straight-grained 
lumber. You buy 
Keen Kutter tools 
always on the distinct 
understanding that if 
they are not abso¬ 
lutely perfect your 
dealer will refund 
your money. 


Priee BlaintCBMice and Modern MerchandiaiBiHlM 

Priee Prot«etiAii DiitlBolihad itam Tmt Goaiknl 


Map nth, J9tS, the A$$ncUttion of Vational AdvertiHiv Jfwww* met at 
the Hotel AHtor in Hew York and diacuMcd the aabject of priee matntenanee. 
One of the upeakera wa» Mr. Louis D. Brandei*. In hit addreit verp clearlp 
Mhowea why the maintenanee prices on patented and trade-marked ortMoa ia not to 
he confused u'iih the fixinv of pricea by a trust. The following is an abstract of 
his lurid prcHcniation, sUohtly edited to yive hia remarks more eharacter of a*i 
artirle than of a speech. 

The. problem discussed by Mr. ttrandeia has been considered from another angle 
by Mr. Henry B. Joy, president of the Packard Motor Car Company. “An article 
is not sold until it is purchased by the consumer," says Mr. Joy. "Wfcen you sell a 
bill of goods to the irhokmalcr or retailer, that is merely a step <* the process of 
sale, which you naturally should have a right to control. The selling itself should 
and must include the right to control the intermediate apencles of sale between you 
and your real patron, the cstnaumcr. . . . The manufacturer must have the right to 
sec that his goods leaeh the consumer with the least possible cost of intermediary 
processes . . . Then uill the gbods reach the consumer at the least possible cost, 
vhtch it is to the inieirjst of the manufacturer that they should do.”— Entob.] 



I can conceive of nothlnp more preju¬ 
dicial to the mnlntenunce and cstenNlon 
of Ihe right of a manufacturer to fix a 
selling price to the consumer Oiun to rail 
gonerally against the prortsloim of the 
Sherman law, or against the attitude of 
the (lovernment In eiulaa voting to enforce 
that Ijenellcent statute. 

The danger (o huslnesH arises from the 
fact that men have falt<*d (o draw the dls- 
tliK'tlon between a uianufuctiircr fixing 
the retail selling price of an article of 
his own creallon, and to which ho has Im¬ 
parled his reputation, and the fixing of 
prices b.v a monopoly or by a combination 
tending to a mnnopoI.\ 

If wbnt Is desired were tbo iH*ri)eluQ- 
llon of monoitoly there would bo no chance 
whatsmwer, tu my optiilon, of preserving 
anv existing right to make fixed selling 
pricea, or of extending further that right, 
as I think It should be extended; for the 
.\nierlcan people are wisely df’lermliied to 
restrict the existence and operation of prl- 
>ate monopolies 

The mniiufa<'turer's imsltlou Is sliuplyr 
this: "That which Is spoclflcuUy mine, 
that which I create, and the gfwMl will 
whlcli attends It—which was orlglnnlly 
confined to my itarticular establishmenl, 
but now extends throughout the whole 
emiiitry, or i>erhai)s tbioughmit the whole 
world, that Is my 8i>eclfie tn'oimrty: I 
have made It valuable to myself and I 
make It valuable to the consumer; because 
1 have endowed that 8i)eclflc proiwrty 
with quotltles on which everyone who 
purchases luv goods may roly. That cer¬ 
tainty Is of value to the consumer, as It 
Is of value to the maker ” 

^’ow, fixing prices under those circum¬ 
stances has 111 It no element of monoisily 
Oiieratliig as an IndeiKUMleiit manufactur¬ 
er under coniiietltlve conditions, you fix 
the price at your )>erll. If you fix It loo 
high, one of two things is likely to haie 
lien: either the community won’t buy It, 
or. If It docs despite the high price, some 
other iK>rson will come in and share vour 
prosiTcrlty—so long as you have a field 
oiH’D to competition; and Ihe price will 
fall If there is no combination. To so fix 
Ihe iiltliuntc selling price in a comi»etltlvc 
business Is not a restraint of trade In any 
IM-oper ease. On the contrary. It stimu¬ 
lates trade, because It gives an appropriate 
reward to the man who creates; and it la 
of the esspiico of trade to make ns large 
I ns iiosslble the rewards of successful cren- 
llou. As long as we malutnln conditions 
favorable to comiietltlou and the freedom 
of Individual development—conditions 

which leave the indivldimrs development 
uiitrnnimeled tiy suiierlor power—so long 
may we safely allow men to take what 
lirotit they can get from an exriectant pub¬ 
lic , niul to exercise the largest degree of 
liberty In Ihe marketing of their products. 

But the moment that you endeavor by 
a combination »f superior power to close 
the field to competition or to restrict Indi¬ 
vidual effort; the moment that you take 
away from the people that protection 
which comee from the IneantlTp tn the In- 
I dividual to create, aud In the opportunity 
I of the customer to diserlmlnate lu hie pur¬ 
chases (as you do when you eUwe the ave- 
nuee of eompotlUon) thea a gniye danger 
1 arltiM t» progrese, and It la agalnat such 


danger that the Sherman law was appro¬ 
priately directed. That statute seeks to 
protect the small man against the power- 
fill trust—against the capitalistic combina¬ 
tion. The Hherman law seeks to protect 
men In the right freely to compete, and 
to prevent practices which must result In 
suppressing competition. It seeks to pre¬ 
serve to the individual both the opportun¬ 
ity and the incentive to create; It seeks 
to encourage Individual effort; and the 
right of an individual manufacturer In a 
e«mi>etltlve business to market his goods 
in his own way, by fixing, If he desires, 
the selling price to tbo consumer, is in 
entire harmony with the underlying pur¬ 
pose of the Khennan law. But when men 
combine to form a monopoly, or control 
a particular lino or branch of trade, how¬ 
ever good may bo their Intentions, they 
uccessnrlly curb individnal effort. Under 
the fundamental laws of human nature 
and of trade they withdraw Incentive from 
those who enjoy the monopoly, and they 
narrow the field of human effort by con¬ 
fining leadership to a comparatively few 
individuals. And even where a complete 
moiioiKily does not exist, a powerful com¬ 
bination makes It so difficult for others to 
enter the field that most men are prac¬ 
tically barred by the great chances of fail¬ 
ure In entering upon so unequal a contest 
It la against such conditions that the 
Sherman law was directed. That Is, the 
true restraint of trade—restraint through 
rounoiioly or combinations tending to 
moiioiHily, a condition under which busi¬ 
ness succesa Is at best temporary, Is often 
delusive and la always purchased at the 
expense of the community. 

Now I take 11 that the effort which wae 
made In Congress lost yeor to limit 
further tho right (as It now exists In re- 
siM>ct 1o patented articles) to fix selling 
prices to the ultimate consumers and 
which finds expression In Section 2 of the 
Oldfield bill pris’eeds from an admirable 
motive. But though the motive Is good 
and the purj>ose worthy, the course pur¬ 
sued is a mistaken one. And the mistake 
nrisoB from the failure to recognise that 
certain hardships Inflicted by conspicuous 
trusts which do fix prices, have nut arisen 
from the fixing of the wholesale or retail 
prices, but from tlie fact that a monoiioly 
or (‘omblnation existed which made It poe- 
slble to fix those prices at an unreason¬ 
ably high figure. In other words—It was 
nut the fixing of the price, but it was the 
power of the great trust behind the price- 
fixing which was the cauee of the hard¬ 
ship which It is vainly sought to remove 
hy SecUon 2 of the Oldfield bllL And the 
way to remove both the community's 
anxiety over price-fixing, end yoor anxiety 
over the effort to limit that right, Is to 
suppress private monopolies and oomblaa- 
ttoiiN of like character. 

Make clear the dlatlnetlon between that 
monopolizing, which the Sbernum law 
seeks to prevent and to extlngolah, and 
that price-fixing which la an incident of 
the ittdlvldoaJ development of bvslnosifi 
and the btilldlng up of repotatlona of 
goods ae of lndlvldoaI»->take up the work 
of edDQBtiqa on those Uiiea, and you will.. 
I am convinced, eucOMd and ultHnatoty 
will get todb wise legtointton a« CMuuMk 
has gim to her puog)* Oh tbl« i 
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Tou can brin| 
|rour motor car ot\ 
^oat up to datd 

luickly, easily and inj 
\pensively by having: 
Quipped now with 


Electrid 


Adlco 


■'The right way 
fith the Apico S]| 
ny your car mi 
n it; and it Wi" 
n you aelt it. 

Hj^^rc the df nite advai 


Lights I 

the way*l 


more while ] 
pnc a higher ( 


MQptUff W Am AeiiMi of 
lAHit 


tor over and orer agpld to the aame lamp, 
0t hji^ paaatnc it aooewwiyely into the 
tamlnOiiB Bone ot aeveral lawpa. Beatdea, 
the apiianitoe miut be so conatnieted that 
the water, while under the Influence ofj 
the light, la atlrred up ao aa to turn over 
and orer microscopic anapended matter 
whkh might bare escaped filtration and 
whhfli might screen microbes from the 
li ght. 

A t7Ph!al Enropean sterllixer Is to be 
found In one of the suburbs of Ronen, 
Franca. For over two years this Installa' 
tlon has supplied water sterilized by 
ultra-vlotet rays. Since the introduction 
of the system not a single typhoid case 
has been known among the subscrlbent, 
whereas the percentage of typhoid cases 
in neighboring districts is appreciable. 

Hie most recent types of sterilizing ap¬ 
paratus are characterlaed chiefly by the 
fact that they use the light In a more eco¬ 
nomical way than any apparatus hitherto 
constructed. The principles involved are 
such that the construction of very large 
sterilizing units Is iiosslble. 

The apparatus consists of a tank or 
long canal through which the water flows. 
Baffle plates are Interposed to stir up 
water as It flows. Into the walls of tht« 
tank are^, inserted at intervals of several 
feet, quarts tubes fitted water-tight 
vertical platee constituting pert of the 
walls of the sterlilzlug tank. These quartz 
tubes are about two Inches In utameter 
and eight inches long, and are closed 
the end. The vertical plates are provided 
with external metal boxes which carry 
the lamp supports. The lamps are not 
unlike a pletol in shape and are charac- 
torlsed by a very narrow U-shaped lumin- 
oua tube, of such length and diameter 
that It nearly fllle the two-tnch quartz 
tubes. All the light praduced by these 
“platol*' lamps therefore enters the water 
through these quartz tubes, whereas the 
lamp Itself le protected from contact with 
the water by these same tubes. This Is 
of Importance, becauoe the production of 
ultra-violet rays In quartz mercury vapor 
lamps Is more economical the blgber the 
temperature of the tube (the lamps 
uaually run at a temiwrature of about 
800 d^. Cent). It Is, therefore, neces- 
iry to prevent the lamps from touching 
the water, which would cool them down 
such an extent that the production of 
ultra-violet rays would be very low and 
iieconomlcal. 

The sterilising cenal Is eqolpped with 
a maximum of twelve such lamps, each 
using 1,800 watts. One of the installa¬ 
tions has been running for eight months 
and sterUlaes the water in a municipal 
plant at the rate of 1,700,000 gallons per 
day. Most of the time only a few of 
lamps are illuminated. 

In larger water planta, several such 
canals may be operated In parallel, 
the unit ie small fewer lamps, even only 
a single one, may be employed and the 
sterilizing tank reduced oorreepondingly 
iu slM. in the latter case the baffle platee 
must be so arranged that the water Is led 
several times near the single source of| 
light 

The small apparatus Illustrated in the 
accompanying engraving has been used for 
military work aa a field sterilizer. Hie 
complete equipment in this case, mounted 
on a gun carriage, cotmiets of a gasoline 
motor generator set water pump, filter, 
and file ultra-violet ray stertllier. 

A similar outfit has supplied water to 
a field hospital during the French-Moroc¬ 
co campalga where it has been In cons 
usq for nearly two years fwr supplying 
Witter for drinking and surgical putposee, 
Ttoi idpert hy the sutgeon in charge state 
tkat tbtoe has been no caae -of hospital 
[ toeaou mr typhoid during all this tiUe, 
IheTlito ther^ the ndUty of tble stotlUs* 

,to evUtato that the appiteattoa of 
mys to water purlfieattoo 1 i|m < 
tto aa tofiwtiy wfatoh pmmiiito 
m km mk dto OkmokB 'gptot w; 
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T was a new and star¬ 
tling idea to pack an- 
80 CENT-tobacco in a 
5 Cent tin—just HALF the 
size of the ordinary tin. 


Why did we do it ? 


The 

SO cent 
TQBAOX) 
inthe 

fhne^ 

5^ 

TIN 


Because the 5 Cent tin holds just 
enough tobacco to keep FRESH 
until it is smoked. 

You don’t buy your tobacco cheap¬ 
er. You buy the RIGHT AMOUNT 
at a time. 

That simple idea has SOLVED 
the vexed problem of fresh tobacco 
pocket package. 


in a handy 

Stag is something more 
than one of the world’s finest 
tobaccos. Its FRAGRANCE 
is the most delightful thing 
in the whole history of smok¬ 
ing. No other tobacco has it, 
or can have it 

A single tin of Stag will 
show any smoker what he has been missing. 

8cdd only in 5 Cont tins and 90 Cent pound glass humidor jars. 

* KVIR-LASTING-LY GOOD” 

STAG 
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Coral Builders and the Bell System 


In the depths of tropical 
seas the coral polyps are at 
work. They are nourished 
by the ocean, and they grow 
and multiply because they 
cannot help it 
Finally a coral island 
emerges from the ocean. It 
collects sand and seeds, until 
it becomes a fit home for 
birds, beasts and men. 

In the same way the tele¬ 
phone system has grown, 
graduall>r at first, but steadily 
and irresistibly, ft could not 
stop growing. To stop 
would mean disaster. 

The Bell System, starting 
with a few scattered ex¬ 


changes, was carried forward 
by an increasing public 
demand. 

Each new connection dis¬ 
closed a need for other new 
connections, and millions of 
dollars had to be poured 
into the business to provide 
the 7,500,000 telephones now 
connected. 

And the end is not yet, for 
the growth of the Bell System 
is still irresistible, because 
the needs of the people will 
not be satisfied except by 
universal communication. 
The system is large because 
the country is large. 


American Telephone and Telegraph Company 
And Associated Companies 


One Policy 


One Syttem 


Univenal Service 



Can hanji no /rat htlet in 
the Mttal. I 

OrnNificd steel seat .i^ainst | 
soft liras'* iieax.~ria\( cannot leak 
at the teat. 

Threads tapered same as 
pipe and rut with great accitr- 
ary cannot leak at the threadt. 


can have no expansion leaks 
and wilt not stretch and “set ” 
Shcrardized all over, after 
threading A process that 
renders the nieta! immune to 


1 CHICAGO BEACH HOTEO 

I 

meak oquiMMy Mrvcd, Amcncan or Eurapeu pfan. 

m ’'Tisr- 

Mum, CHICACO BEACH HOTEU 


TRY THIS FREE-AT OUR EXPENSE 



chain at suparlorlty ws an awMiie for K. 

fTnte today Jor Agency ojftr. Mention Saenti/ir Atnerii 


I FROM A acaeisTinc ambbiCan BEADEII 


Fox Typewrltpi^'lCompany 

GRAND RAPlOa, i i MICHIGAN 


An Antomatk Eleetrk Flint 

COoneluded from poffo If.) 

IKMltiou the exhaust valve Is released and 
oumpresslon therefore occurs at the proper 
Intervals. The dynamo tlieu ceases to act 
MS M motor. As the speed rises the dyna¬ 
mo ctimtnences tt> take up the load and to 
put current Into the battery. If, however, 
the load In light, say, a load of two or 
three lamps, the englue Is not started 
when the lamp switches are closed, for 
the current needed for such a load can 
easily be supplied by the battery. When 
such a small current Is passiug through 
the coll A of the relay, the mnguetlam pro¬ 
duced Is Huthetout to draw the contact C 
downward, aud couseijuently the eugluo 
reuialns at rest. But after these two or 
three lamps have been burning for a cer¬ 
tain iierlod the voltage of the battery nat¬ 
urally begins to fall, and ultimately the 
pressure at the terminals attains a value 
which renders further discharge undesir¬ 
able. At this point 11 is necessary for 
the engine to be started. To enable this 
to occur the relay Is also fitted with a 
sliunt coll B. which Is connected across 
the terminals of the lottery. Obviously, 
us the voltage of the battery falls the 
magnetism produced by this shunt coll 
diminishes. When this occurs the spring 
on the left of the relay lifts the shunt 
msgnet so that the lower contact rises 
and touches the contact above It This 
also causes current from the battery to l>e 
siipiilled to the dynamo, when the latter 
acts as a motor. The engine Is then run 
up to speed aud charging takes place in 
the manner already deserilied. It will be 
seen that the plant Is absolutely automatic 
Id action aud the engine is starled and 
stopped according to the demand for the 
load and the condition of the battery. 
There is one trouble which might arise If 
(he engine were allowed to run short of 
gasoline or If the Ignition system failed 
to ojKTRle. (Tearly under these conditions 
the plant might be driven by the battery 
until the cells were exhausted, this hav¬ 
ing anything but a beneficial effect upon 
the battery. To prevent such an occur¬ 
rence, however, a time limit clrc\ilt break¬ 
er is provided on the switetaboard. This 
breaker will allow a mntorlug current to 
pass for a given i)eriod only, after which 
It lDterrui>ts the circuit. The breaker not 
only eliminates the possibility of the bat¬ 
tery’s being discharged In the manner de¬ 
scribed, but als4> cuts off the current in 
the event of the plant's being overloaded 

The Current Supplement 

I N this week's Issue of our Supplement 
B. T. Mohan writes on the scientific sd- 
vancement of tlie canning industry.—A. 
H. Brown dcscp|l)es an nntomutlc astro¬ 
nomical calculator, which replaces long 
and tedious tabular computations by sim¬ 
ple automatic mechanical oiferations.— It 
is well known that the manufacture of 
white lend Is fraught with danger to the 
health of the workmen. A sanitary sys¬ 
tem of handling white lead is described 
aud illustrated—A very Important article 
appearing in thin Issue is a discussion of 
"The ITluclples of Fuel Oil Euglnes,” by 
Prof C. F. lllrschfeld.—II. Passavant 
writes on the uses of artificial insulating 
materials in the construction of eloctricul 
apparatus.—O. Ollmour contributes an 
ortiele on Safety Engineering.—Another 
subject dealt with is the mechauical de¬ 
sign of switches.—The average cost of kUl- 
liig a man lu war Is f]6,000. Contrast 
with this the cost of saving a human life 
by strict attention to sanitary require¬ 
ments in the canal sons; $2.43. This is 
one of the points brought out in an article 
on Life Ih-eservatlon. 

A Method to Prevent Tamiriiiiif 
of Silver 

A SIMPLE and admirable method of 
preventing the tarnishing of silver 
while not In use is suggested by La Revue 
<f« ahtmie Induntriellc. It consists lu 
I rubbing the articles with alcohol In which 
i a little eollodlon baa been diseedved. A 
I very delicate protective film is thus 
formed on the surface. This film Is easily 
removed by wasblug with warm watey 

when tlw eNect Is aeoth 



BARNES’ Foot Power , 
MACHINERY 1 

■How lower bid* on job* (ad five 
gieiler profit on ibe work. Machme* 
•enl on trial UdcMisd. Cate/of/ra*. 

W. F. « JNO. tAMIES CO. 


StroiVpatert 

DiaaunidHoMer 


The up-to-the-minute Holder—with six 
points and a “shock absorber. ’* Worth 
knowing about. Send for circular. 

MONTGOMERY t CO.* Tool Momwo 
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PARKER, STEARNS A CO.. 
aao-soo SheffleM Ave.. BreeUya. N. Y. 
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MASON’S NEW PAT. WHIP HOISTS 

Munhwwae hr VOtNXY W. MASON A CO., lao. 
rrevMoaee, A L, U. S. A 


INVENTIONS 

Experimental & Model Work 

ChetJor meAdoieo Fean 

Wm. Gsdf A Sbb* S2.M rwh Wiws, r. t. 

I fa] JUJiUSilSlB Oehii* BnalnSi. Brower** 
11vj knd Outthin' Haolitnery. 
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ELECTRICS 


ROTH BROS. R CO. 



AGENTS 


a«nd for our propoii- 
Uon Qo tho Hawthorne 
Fonr Cylinder Auto* 
mobile Hand Air Pump. 
HAinrii0IIIElOG.C0Hbc. 




Waterticfht BeUs 
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ffS Marical Apparatu* 

UlM 0(Md llaiik Oatatot. Ow TW^MvaT 
UwaAe, nutorTrMMOatelwirrw. 

■UnNU «C0..ll|iie«Mi«Ma4MRA 

CRUDE ASBESTOS 




.Ktmnr kMp yonr qaerlea an Mparata ihaatt 

of papor whan corraapandlnc about such mat* 
taw aa patenta. aubaorlpttena. hooka, ate. Tbia 
will graatlj faolIUati> aoawarlnr yoor qnaa- 

tlona, aa ta many eaaea th(*y have to be r*. 

farrad to aiperta. Tho full name and addraae 

ahould ba (rtvan on every abaat. No attenttoo 
will be paid to unaignad goerlea. Foil htnta 

to eorraapondanta are printed from time to time 

and will be mailed on requeat. 


(12828) B. K. aaka: 1. Tf a 100,000-ohm 
D. O. voltmeter, OO-volt acalo la qoiinected aoroaa 
llO-Tolt A. O. dreult. will tho maanut bo weak¬ 
ened or Injured In any way? A We ahould not 
eipeot a D. O. voltmeter of lOO.ow) ohma to be 
aOected by an A. C. current. The winding of the 
voltmeter la on the movable coil, and the field 
magnet would hardly be domagnetlzod In the I 
abort time the voltmeter would bo ordinarily oon- 
neeted aorom the circuit If, however, the con- 
MCtlona wen loft doaed for a long time, the mag¬ 
net might be weakened by tho alternating currant 
a. In tba event of a powerful wireleaa atatlon beina 
within a quarter of e mile dlatance of a nidectlog 
galvanometer which b uaed for tenting aubmarlne 
cable, would the deflectlona be affected by the 
aendlng apparattia of the atatlon? A It b improb¬ 
able that a reflecting galvanometer would receive 
the wavee of a wlreleaa telegraph atatlon. We 
have never heerd of nuch a caae The teat b tho 
eocparlment, howover. and we would not aay that 
It b Impoailble 

(12829) B. M. M. aaka: It ia an old 
aaying that black ooleri draw the beat, and 
aay they abaorb heat, etc Now. ta It 
;t that a tank of a given aizo OUod with 
r will iht hotter (the water) by the 
M aun In a tank painted black than 
of the aame dlraenakma loft unpaInted. Mi 


A. In general, it may bo aald that wgter |n 
tank of metal which b black in oolor wUI 
boomhe hotter In the aun than If the tank 
of a bright oolor. If the tank b of wood 


aorbe he t more readily than a emooth 

(128.30) W. D. aelu- Doee a vapor 

have the aame propeitlna aa a gaa? 

t gaa which la near the tern 
it will become a Uquld, either by 
cooling or by comproMalng it, or both. A gaa 
cannot be liquefied by premure alone Both 
bo the aame aubatanoo at different tom- 
peraturaa. A vapor may be defined aa an 
eaalty Uqueflable gaa. Every gaa baa a tern, 
perature above which It b Impoaalblo to 
liquefy It by praaaure alone. Both rooUog and 
preaaure are required for Ita liquefaction. Thbj 
temperature b called the UrlUcal Tempera¬ 
ture Your queatlon may i 
that a vapor 


I proportlee dlRerent 


Oarhart'a “College Pbyalra." 
price. g2.S0 poalpaid 2. Ia viaccaity a |>rop- 
ty of gaaea, and oaperlalty of JiydrncarlKin 
ooa? Pentane, hexane and heptano are 2H, 
and 3H ttroea heavier than the atmnaphere, 
and alnk to eartii by their own gravity, t'nuld 
1 toll me how long It takea for theae gaaea 
dlSuac. and If there la vbeoalty In tbeaoj 
ea. b It opiraaed to dlffualun, and 




exoeptlon. Oobuaion b alao a property of 
hydrogen. Wo doubt if 
M are very peculiar In 1 
Vbcoalty would be oppoaed to i 
fualoo, but all gaaea dlffuae readily, aa n 
be aeen by the abort time requlrnd for 
odor of a gaa to reach a point aeveral feet 
away In a eioaed room free from drafta We 
cannot give any flgurea aa to time required 
to travel a meaaured dbtanco. 

(12831) W. C. MoN. wnUm: In your 
query number twelve tbouaand eight hundrod 
and olghtoen, In reply to J. T., referring *- 
bonxol aa a ootrector for heavy oUa for urn 
oU enginea, are you not mbtaken when youj 
atato that benaol and benzine 
thing? My impraaaiun b that benaol to a 
deUnlto chemical oompound C«H« B.P 80.1 
deg. Cent., derived from coal ear. wiiUo ben- 
altto to one of the lighter tracUona of petroleum 

and a mixture of bydrocarbom A. The . 

th Uw nolo No. J28I8 b duo t 
oonfiialou betwem beniens and henzlue, 
former of wbtoh ta the aame aa benaol, and 
the lattw b the one which ta neariy the aame 
aa gaaoUiw. Benaene b 0«Ha aa you aay, and 
b a coal tar piuduct. wtiUa gaaoUne ta a 
diatlllate. We thank you for calling 



Lost power means worn metal 



‘X’ ’ indicates the motor where your power 
develops. But: 

A great deal of the power developed in combustion 
chambers never gets to the rear axles. 

Mosf of the power lost on the way is taken up by friction. 

If motorists understood better the costly results of 
unnecessary friction they would select their lubricating 
oil with the greatest care. 


Only oil whose "hedy," or thickness, is 
nutted to your feed system can properly t each 
the friction potnls 


|G>rrect Lubrication! 


Correct "body" is quite a 
correct quality. 


important as 
deter- 




Motor-constructions differ widely. Be¬ 
fore the correct “body” for your feed re¬ 
quirements can lie determined, the con¬ 
struction of your motor must be known 
and carefully considered. 

To thi.s end, every year we analyre the 
motor-construction of each of tlie .season’s 
models. Guided by this analysis and by 
practical experience we determine the cor¬ 
rect grade of («argoylc Mobiloil for each 
make of car 

The correct oil foi each car we then 
specify in a luhricatiiqt chart (printed, in 
part, on the right) 

The oils specified have cxtraordinaiy 
wearing qualities and will retain an effi¬ 
cient lubricating "body" under the most 
exacting service demands Their “body" 
suits the feed requirements of each car 
they are recommended for 

The lubricating chart in this page repre- I 
sents till professional advice of a com- ] 
pany whose authority on scientific hilinca- ' 
tion IS unquestioned the world ovet - The ] 
Vacuum Oil ('ompatiy ^ 

If you use oil of lower lubricating yaml- 
ity or of less-iorrect "ko^y" than that 
spCiified for your car. your motor must 
face loss of power, unnecessary friction, ^ 
and ulltmalc serious damage 

buying Gargoyle Mobiloil from deal- 
t is safest to order either a full barrel, 
half-barrel, or a sealed bvc-gallon or one- 
gallon can. 

See the name 
the container 




r red Gargoyle c 


A booklet, containing our complete lu¬ 
bricating chart and points on lubrication, 
will be mailed you on request 
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VACUUM OIL CO., Rochester, U. S. A. 
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THE ROTARY 
STEAM ENGINE 


C The Rotary Steam En¬ 
gine has attracted the 


gine has attracted the 
best thoughts of inventors and 
students for many years. All 
interested should read care¬ 
fully the very complete in¬ 
formation found in the files 
of the Saentific American 
Supplement. Every clau and 
type of rotary engines and 
pumps IS described and iUu»- 
trated. 
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SeiaBliHe Aaiarleaa Saaplaniaal 110»~11 lO- 
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SalaMtfk Amarlaan Soanlamant 11 
Altai it Tihoa't Ratarr M^, aa uita 
tiic ITpc. »«* m Ihr aiaiial aa a pua». 


MUNN&CO. Inc. 

36) BJ^OADWAY, N.Y. CITY 


AufiMin* Roury Enfiofl. with 
mcoipat^ m dami 


Trade Maries 


Trade Neuxies 


Ihyoaiuea Tnde Mnk? 

DoyaamuAe Trade KUarh yaa m? 


Yon should read tius hoohlet to okidu a 
and clear concepfion of Trade Mark rights 


yM TRADE MARK is a most valuable bud- 
/ 1 ness asset It will pay you to know how such 
/ ^ marb are made valiuJ>lep and why and ItoW 
€✓ they are protected. The regidtatton of trade > 
marb is explained in Hiis booldet, which givea a 
thoroughly comprehensive idea of dm reqjimeineiltslor 
registration. The elements of a good trade mark 
are fully discussed, and many tests to determine the 
requisites of a desirable trade mark are given, 


The booklet is printed in two colon 
and is illusirated by fifty engraoings 
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The purpose- of this Jountai is to record accurately. 
Simply, and interestiugty, the world’s progress in soien- 
tific Icnotolodi/e and industrial aohycvemcnt. 


$koald th« GoYernment Manufiwture lit Own 
Armor Plate ? 

A lthough there may lie some division ot opin¬ 
ion m to the Wteduin of certain of the (Killclea of 
the preneut Indefatigable Reccetary of the Navy, 
no one, Murely, will deny that Mr. Uanleln, during the 
tssv munthe he has been In oflico, tma given every erl- 
dMwe of (t Rinoere purpone to promote the Intereat of 
tlM Navy hy the uae of every meane at hla command; 
and if that conviction ahould liecome firmly aettled in 
the mind* of the people of this country nnd their repre- 
MUtatives in Congress, Mr. Daniels will be In a fair 
way to secure many of the betterments of condltlona at 
which be is aiming. One of the most important lunova- 
ttons which he has suggested Is that of the construction 
by the Federal Government of an armor-maiclng plant of 
mifRclettt mipaclty to enable the Government to supply 
fifty lier cent of the total amount of armor plate re- 
«|hlted annaaJly for the construction of warships. 

There was a time when the SciENTirio Amesican 
would have strongly opposed any such suggesUon, on 
the ground that previous experience had shown work 
Of this character to be more tedious and more costly 
than similar work when done by the private contractor. 
But with the lapse of time conditions have changed, 
and ths rssnlts obtained In Oovemmeiit manufacturing 
plimt*, particularly during the past decade, bnvc shown 
that a superior product can be turned out of Govern¬ 
ment Ahopa and yanls, which, if the labor restrict Ions 
are considered, comiwres favorably with the cost of 
contract work. Results obtained In the construction 
<it the battleship “New York" pro^« that the above 
broad statement is true, even In the case of warships 
that lire built at navy yards. The "New York" was 
built within the limits of the appropriation, and the 
navy yard bid came within a negligible amount of the 
lowest bid put In by the iirlvate yards. In this connec¬ 
tion It should lie noted that the work on sneh ships Is of 
the very highest character, fully e«iual to slmlliir work 
in private yards: nnd there la always the great advan¬ 
tage lo the navy .yards to mulntnlii a large and ihor- 
oiighly-drlUcd force, which understands the peoullnr 
work of the jnrds, nnd Is always nrallalile should a 
sudden piTiergenc.v of war arise 

The wisdom of I bo coiistrnctlon of a Federal armor 
plant win be settled If a sutisfaciory answer can be 
given to two questions, first, could a Oovcninieiit 
plant, when built, urgiinlaed and in thorough working 
condition, turn out a prfsiuef tsjual lo that now de¬ 
livered by the private maker? .sieroud, could It deliver 
this iirislviot at the same or a less price than Is now 
paid by the (ioverninciil ? In answer to flic first ques¬ 
tion It Is Miilftcieiit, siio-ly, to iMilfit to the exceedingly 
fine naval gun shop nt Waslilngton, where a large part 
of the armament for our warships Is liullt, the output 
of which la believed to be as tine as that delivered from 
any gun shop, (lovertiment or private, the world over, 
or to the excellent phoduet of our naval isiwder factory. 
It Is stated by the Bureau of Ordnance of the Navy— 
we Is-djere with very good reason—that the Government 
output of guns Is equal In qualify to that of niiv gun 
makers, and tliat our Mfpwder, so far as eomparlsoiis 
can Is* made. Is decltlMly sniierior In nll-rouiid efflclency 
to any other. 

As to the question of Cost, the Secretary of the Navy 
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has Informed the tienate that a plant capable of ttini: 
ing out ten thousand tana of armor plate « yetri or 
alvmt half of the armor needetj on a two>lMtt)Mfaip 
programmo, would be $8,4Sfi,fi00, and that wbeB tbtif 
plant was In running order, armor could be deUVeie^ 
at a cost of fiSli a ton. The price now paid ie d4B4i 
80 that if the Chief of the Bureau of Ordnance wbo 
supplied the figures is correct, and there is every reeeoh 
to beUeve that he la, a saving of 1140 a ton wupld be 
effected over the present price. This would r^reeecft 
II saving to the Government on ten tbAusand tons of 
gl,400,000 aunnally. After deducting four per cent im 
rarest on the investment In the plant, there would still 
remain a net saving to the Government per year of over 
gl,(K)0,000. 

A review of the fads, then, aeems to Justify the 
Senate and Congress in voting the necessary appro¬ 
priation for the construction of such a plant 

Of Natioii'Wide Jmportanee 

W E offer no apology for referring editorially 
in two Buccaaslve issues of tbla Journal to 
the quratlon of oil fuel. Last week we indi¬ 
cated some of the serious contingencies which might 
arise If the Navy made a sweeping change from coal 
to oil fuel The question is of national Importance; fur 
an,rthtiig that vitally affects the Navy is of vital Im¬ 
portance to the (leace and permanence of the nation. 

In this age of rapid development It not Infrequently 
happens that the progress of Inveiitioii, with a imsltlve- 
ly startling stride, will give lo one of the natural pro¬ 
ducts a imsltlou of commanding Importance never 
dreomed of until Ibo fruitful Inventor opened up new 
and wider fields of usefnliicsa. The latest. If not flie 
, most conspicuous Instance of such n development la lo 
tie found In the case of iwtroleum. Formerly valued 
almost exclusively as a source of light, Its field of use¬ 
fulness has been rapidly w'ldenod by the advent of the 
Internal combustion engine, the automobile, the motor¬ 
boat, the auxiliary cruiser, and the aeroplane and the 
dirigible. Concurrently with this rapid widening out 
of Its field, tltere was started and carried to a success¬ 
ful demonstration that elaborate series of luveatl- 
gntlons and inventions which have given us the per¬ 
fected oil burner and the successful use of oil as a 
fuel for steam generation. 

The result of this widespread exteiislou of the use 
of petroleum has been to give to this natural product 
a position of commanding Imimrtanee, both to the na¬ 
tion and to the Individual. We imlnted out last week 
how seriously our national interests were or might be 
affected by the availability and cost of this fuel, and 
we wish now to emphaslto the fact that Uie progress of 
invention lias made the same questions of avaUability 
and cost of very Intimate Importance to the health and 
pleasure of the Individual cltlxen. 

By way of emiihasis, It Is sufllclent to Instance the 
auhiraoblle and Its bumbler brother, the motorcycle. 
The |ws( three or four years, thanks mainly to the 
skill of the automobile end motorcycle manufacturer, 
have seen a wide extension of the previously compara¬ 
tively narrow circle which Included those who were 
able to bear the cost of purchase and ownership. f'.on- 
currently, however, there has been an Increase lu the 
cost of the fuel, which has been so steady and has as¬ 
sumed sucli proportions as to discourage many i>eop]e 
of more limited meau.s who bad hoped to become own¬ 
ers of their own machines. 

In view of tlie above facts, the petroleum user will 
note with much gnitifleatlou that the United Ktates 
Deimrtment of Agriculture has called a meellng In 
T’lttsburgh, on August Ist. to which a score of differ¬ 
ent societies have been Invited to send delegates, and 
thot the gathering will devote Its attention malfily to 
the question of petroleum and Its various by-products. 
The movement Is being promoted by Irting C. Allen, 
the expert op petroleum of the Bureau of Mines, who 
has given the following statement on the object of his 
Bureau; 

“A study of iwtrolenm nnd Its products has never 
is*en thoroughly or comprehensively made within the 
T’nited States. 

"Slnee each .veur crude petroleum and gases are pro¬ 
duced lu the Uiiilt*d Rtales, having a value In excess 
of f2ciu,(l00,000, It is meet Important that a thorough 
study of these materials be undertaken. 

"This study should Include the origin, geology,' sta¬ 
tistics, drilling methods, transimrtatlon and uses of 
crude petroleum, and a critical and scientific descrip¬ 
tion of petroleum products of all kinds, including hlta- 
i«nen and gases.” 

The proposed tecfaiiicol body will work In co-opera¬ 
tion w’itb the International Petrolcuis CtommlfRion, 
organized In I*arie as fi»r hack as (be year IflOO. This 
action on the part of the Bureau of Mines shabld 
receive the whole-hearted oo-operatloa of everyone who 
Is interested in the petroleum questtoa, and pfcrtled- 
Isrly of the powerful manufiScturlng wlihfil 

directly or Indirectly are dependent qpon the l^pisvm 
Industry^ ' 


' ' ' 'I- , ^ 

I-—---' . ... 

W ilETHlSR fiUkUlAflt 

dnngeir or not, it 

Ittdtffereuoe to 'the :dedliui N 

reknlt from stiwe of the needtesa dn^rd m utm m 
pubuc le exposed Unhappily eug «i; iw tsfedl ijto 
very far aflald to And clear proof at Wn dttteiaent 
Of the many perils which ttthe tMr 
of human lUe, there are oertainllf few whliisfa Ilf iilrfd 
broadcast end certainly few that «r* tfote ea<|iy jjw-! 
ventable than the grade-crosalngs of rallrdads.Itiilf'' 
a century or so ago, when qapltal was acayee tthtl, *! 
population more thinly spread over the Uwli lit 
would have been pladug an Intolerable bur^ upOU 
tlie railroads to demand there should be ito cfhssingh’, 
of public highways at grade level, Praotlcaljly all 
pioneer rallrogds, even where they paeeed tbroufdt tN: 
cities, were built at street or highway tevel. Tbw 
necessities of the case made aueb construction caia<- 
pulsory. But With the times conditions have changed. 
The better managed (er shall we oay the more hamani- 
tarUin?) of our railroads have of their cum vOUUrni 
aboUsbed the grade crossinge, or are now engaged la 
doing so. From motives of cOnvonleBoe and cost of 
operation alone, the average railroad manager would 
gladly abolish every grade croeslng from the system. 
Lookwl at from his standpoint, grade croMsings arS a 
cause of delay and expense, to soy nothing of the 
mental strain they entail upon the migiuemail and th» 
perpetual anxiety to the management; while leayliUt 
humanitarian considerations out of the question, there 
are the legal costs of compensation In case of aceldout, 
nnd the olways-droaded notoriety and unpopularity 
which follow a grade-crossing accident 
Ku far as the railroads are concerned, undoubtedly 
the chief obstacle to the removal of grade crossings haa 
been the expense of the reconstruction; but of late 
years It ban come to be recogulBed that the cost of elim¬ 
ination should be considered as a Joint obligation ou 
the railroad, the State, and the municipality In which 
the crossing exists. It is under such an arrangement 
that Chairman McCall of the Bublic Service Commis¬ 
sion has made an appeal, which we trust will re¬ 
ceive the favorable eoaalderntion of Ooverhor Bnlaer, 
asking that the Rtate appropriate 11,000,000 as its ahara 
toward eliminating railroad grade-crosstugs In the 
thlckly-settlwl suburbs of Now York city. 

Tlte appeal of the tlommlsaion Is accompanied by an 
illuminating report upon present conditions, in which It 
is stated that on the I-ong Island Railroad system alone, 
there are 007 crossings at grade, of which less than 
half, we learn to our astonishment, are protected by 
gates, flagmen or even alarm bells. In greater New 
York alone there are 477 grade-croastogs which are 
designated as dangerous. It Is noted that In Brooklyn 
between Norwood Avenue and Jamaica there are from 
210 to ass trolrt movements, dally, over the crossings 
At each street, and that at one of thetw an atwrage of 
42S school children cross the tracks four ttmes each 
day. Again, an Investigation of Railroad Avenue in 
Brrmklyn stmwed that In an hour and a half 463 per¬ 
sons wont over a crossing, over which U local trains 
and 26 express trains passed during the same period. 

In the four years, 1908 to 1913, 100 persons were ktUed 
ot crotwlugs within the limits of New York, and 160 
were Injured. 

The dlHtrtbutlou of the cost of abolishing grade-cross¬ 
ings In this city is that one fourth la borne by the 
iSmte, one fourth by the mnntctpallty, and one half 
by the railroad coinpanlsa COiiCerned. The companies 
express themselves as ready to proceed, and the city 
has also granted its share. The question of the removal 
of grade-crosstngB, and the abolition of condltlona that 
are a dlsgrncq to our civilisation, is thus squarely in the 
bands of the Chief Executive, to whom the railroads 
and the cltlsens at New York are looking for immedi¬ 
ate nnd decisive action. 

The Tenth lnteimtioii|aGeo|EnH^tflel ConffrcM 

A I^TER being poatponed for a year and a halt the 
tenth international geographical congreas, which 
met In Rome this stirtng, was occupied especially 
with discussing the Intenuitioual map of fbe world and 
polar exploration. Under the former bead it was gu- 
nwinced that nine couatrlee (including tlm United 
fltatee) had undertaken t1>« preparatlou of sheets at 
the iuberaatioual map lu accordance with the pr(> 
gramme drawn up at London In 1909. It la now pro¬ 
posed to bold another tntorrwttonal, eonfevunce, peAr- 
ably in Parts, to settle several detklM the 
taking. The Intwraational Polar 
meettB* In oonjunettw vitpt that of 
many eminent polar eXfUrnwnf and Wtoijl k 
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I iu BaBwad drum our Att^niwdd to the ihot tiwt the 
>, iMMUtiualllMi in thnt eonotry «f nlkwtiag doek of 14,000 
tOBe, for Soenihs^ luthor in the Putoh Indies, should 
randnd W that the flonti|i« diydook is a Dutch inTen- 
/IfoTt, end that many fkmting dooks of this typ« are 
huUt eo Dtttoh fiya nod towed to their destination, 
^lydoiek towing ie a speoiolty, and nuwy foreign- 
tnidlt dooks are towed to their destlnatloo by Outoh 
tnga* 

iaaa Canal TreJBe.—During tiie year 1012, 20,275,- 
IflO tone of ihipping paeeed through the Sues Canal, 
an inenreaee of neariy 2,000,000 tons over the year of 
UOll. The total receipts of 127,300,000 were the great¬ 
est In riie hietoty of the oanal. During the year 5,3rd 
ski|w passed through the canal, and of these 3,335 
flew the nritiah dag. Such figures as these give ground 
for the hope that the Panama Oanel may become 
selfoupporting and even profitable sooner than some 
Of our etatiedeians have pradioted. 

Oar Lateet Batdeahip.— No. 30, the latest battleship 
to ,be built for the U. B. Navy, is about to be laid down 
at the New Yoric navy yard, Brooklyn. Sister to the 
‘'Pennsylvania," she wlU be the laifest end most power¬ 
ful battleriiip Under oonstruetion. The partioulars are: 
I.«ngtb, 606 feet;' beam, 97 feet; displacement on 
trial, 31,400 tons. She will have a 14-inoh belt, and 16 
inches on the, turrets, in which will be carried twelve 
144ttoh, 45-caliber guns. The complement wUl num¬ 
ber l,l00 olBaers and men, and the ship will oost, com¬ 
plete, 116,000,000. 

ne Bnginear-AreUlaet In Ancient Borne.— It was 

largriy their developmant of the dome and the arched 
roof in masonry, that enabled the Romans to build on 
a sealo of daring and magnifioenoe which has not been 
surpassed in our modem age of steel. Reeent excava- 
tiooe in Nero’s palace have rovealed five subterranean 
vaulted rooms in the proxiudty of the dining-room, 
which were built as fish tanks and uasd to keep fish 
alive for the use of the imperial table. The vault and 
the dome or round roof of the Romans served the 
purpose of the modem I-beam and latticed roof girder 
as used by the preaent-day arehltoot and engineer. 

Pro g r es s In Bleetrifjrtag Steam Ballroada.— If we 
bear in mind the many difilleult probiems and the great 
oost involved in ohanging from steam to eleotrio opera¬ 
tion on railroads, it must be admitted that this country 
hu made great strides in this direction. A reoent esti- 
niato places the total number of miles of single track 
that has been changed from steam to eleotrio operation 
at about 1,600 nUles, and the same authority fi^ that 
approxiinatriy 14KX) miles of slniie railroad track 
wiU probably, during the next few years, be subjected 
to thin same change. Too much credit cannot be given 
to the New York Central and the New Haven rail¬ 
roads for the courageous idoneer work which they 
undertook in this direotioa. 

Gompletien eC a Great Hydro-EleOMe Ptant— With 
the eompletien by the Mexican light and Power Com¬ 
pany its Ug^t and power plants in Mexico, another 
great hydro-eleetrio work is about to be put in service. 
The main power plants have an aggregate capacity of 
127,500 horse-power and auxiliary plants at four sepa¬ 
rate points bring up the total horse-power to about 
IfiOiMO. The work ineludes large storage reservoirs 
iu the mountains, tunnels through the intervening 
ridges of rook and transmission lines. The aggregate 
storage oapaolty ia suflieient to keep the plants in opera* 
tion for six months without miy rainfall. The burrent 
will furnish light and wwer for the city of Mexico 
and ite oapaoity is sufiment slsp to run the trolley 
systems in tin ^ty and the wMe Federal distriet. 

Steel Ttee In Burope.—During a recent visit to 
Bnroiw, the writer w»s strudk witii the fact that 
tiu steel tie, whieh has made very litUe headway 
in the doited Staten it eiriaorively need abroad, 
and psrtieularly in Oennany, where only two yesre 
ago the Prqn^ State Railways alone purohased 
over 160,009 that of ties of 4^ oharaeter. We 
noted on the Sae ttrateh of road between Bariin 
that the Steebdte tnOk was of most 
’.eneaihidr 'sniMW* hath at nifUids the surfaee and 
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Traaaatianlle Wirriesa Commualeatloa from Say- 
vllle. Long Island, to Beriin, Oermany, ha* just been 
established by tbe German Telcfunkeu System. Mes¬ 
sages sent from Sayville on July 12th were clearly 
received at the Nauen station near Berlin, spanning 
a distance of 4,000 miles. 

Eloetroirttc Protection Against Boiler Corrosion.— 
A method of preventing boiler corrosion has recently 
be«i developed in which iron anodes are introduced 
into the boiler, and currants are passed from them to 
the metal parts of the boiler. Iron is used for the 
anodes because it is cheap and beoause the salts of 
iron are found to be harmless. Tho current used may 
be supplied by a smait generator of six to ten volts, 
with from two to four am{>eres, per thousand square 
feet of heating surface. The liolier proper forms the 
negative pole and oonsequently hydrogen is given off, 
duo to the eleetrolytic action. This prevents any 
scale or dirt from forming on the tulKMj or shell and 
loosens any adhering foreign matter tliat may have 
lodged there prior to the miplication of the current. 

Electric Power Developments in Russia.—It is re¬ 
ported that the Russian government has lately granted 
the rights to English interests for the oonstruetion of 
electric stations, uring the power of Torek River and 
Lake Qoktoha, together with long power lines running 
to distant points. First, a temporary plant will lx> 
erected on the Terek River near Ovilete village, which 
is to furnish 20,000 horse-power, then a permanent 
turbine station on the same stream near the railroad 
station of Lars, so as to secure as much as 50,000 horse¬ 
power. Current from these plants will be taken over 
power lines to Tiflis and Vladikavka*. One or two 
hydraulic plants will also be erected on Lake Ookteha 
near tho Tarstoha and Akstafa rivers, and these are 
expected to provide at least 40,000 horse-power. Cur¬ 
rent will be used in tbe city of Tiflis. It will be seen that 
the present project is quite an extensive one 

Device for Detecting Fire Damp. An electric 
device which is said to give very good results in 
Australian mbes for detecting fire damp and ringing 
an alarm l>ell, is baaed on the use of |a imrous vessel 
into which tbe gas penetrates. Tbe apparatus has a 
U-tube containing mercury in the lower part. On one 
side hi a platinum wire which always remains in oontset 
with the meroury, while the second branch of tbe tul>o 
has a platinum point lying above the level of the mer¬ 
cury. Current ^»m the battery and bell comes to the 
two platinum points. On tho first branch of the tube is 
plac^ a closed, porous vessel, and if there is fire damp 
at this spot, the gas penetrates the porous cup and acts 
to increase the preesure on that side, thus driving down 
the moroury and causing it to rise in the other branch so 
as to complete the battery circuit and ring tho bell. The 
oontaet point is adjusted so that a sufficient projiortion 
of fire damp in the air causes the moroury to rise to the 
proper height for making tbe oontaet. 

Goldsehmidt ‘FraasatlaBtic Wirel«M Experiments.— 
The drily papers reoenlly oontrined reports of wire¬ 
less telegraph oommumoalions between Neustadl, near 
Hanover, Germany, and Tuokorton, New Jersey, 
eetablUhed under the Guldscbniidt system. The re¬ 
ports have not been absolutely authenticated. One 
of the principal features of tbe system is a high fre¬ 
quency generator invented hy Dr. R. Goldschmidt, 
which will give 160 kilowatts at a frequency of fifty 
or sixty thousand orniitationB per seoond. The machine 
consists of a rotor and stator arranged to give 15,000 
QsriUatio^ at 15,000 revi^lutionB per minute. This 
high fraquaDoy current is returned to the stator, pro¬ 
ducing a rotating field opposite in direction to tbe 
rotation of the rotor, thereby |nx>ducing a frequency 
of 30,000. This in turn is sent back through the stator, 
so that it yield* 45.000, In this way tho frwiuenoy 
may be stepped up to 50,000 oscillations. At the 
receiving Station a fine musical note is hoard which 
is readily distinguishable from other signals. The 
GoMschmidt machine is known as the "singing wheel." 

Aa Biactrical Beseareh Labtratory and Bureau is to 
be established at tbe Massachusetts lastiiuto of Tech- 
ttriogy. In oonneotiou with the laboratory there is 
to be a new eleoiriori library, for which an endowment 
of over 1110,000 is assured. Dr. Harold I’onder will 
be the director of the laboratory with H. F. Thomson 
as his secretary and assistant. The new lalmratory 
has reoeived an endowment of $10,000 a year for five 
years from tbe American Telephona and Teh-grapk 
Company, and $5,000 a year for five years from an 
anonymous donor, the latter to be used in determining 
the distaww to which a street oar passenger can, with 
reaaofiable profit, be cairrisd for a flve-cont fare The 
laboratory has also received a gift of $2,000 from the 
Boston * Maine and tiw New York, New Haven 
A Hartford Railrogd, for ike study of freight handling 
at tenatoals. About .a year ago the Amerlcau Tele- 
pAume And TriegttU^ Oonpany gave the Institute 
the Derinf elecirieiti of 30,000 titles valued at 

ItfKVCIOQ. to Iiriiistril& the library the oomtwny has 
4SI|N^ to tfw Iftftftoto tfW SOB of 96,000 a year. 


Sdenee 

Aerolofleal Observations in Brasil— Prof. Berson of 
the Lindenberg Observatory recently made a journey 
to northeastern Brasil to arrange for carrying out a 
series of uppeisair observations in that region, which 
lies in the zone of the southeast trade-winds. 

The Natural History Collections of Cspt. Scott’s 
Expodltion are to be turned over to the Natural His¬ 
tory Museum, South Kensington (i. e., the natural 
history branch of the British Museum). The trustees 
of the British Museum have agreed to undertake tbe 
publioation of tho natural history results of the expe¬ 
dition. 

The German Antarctic Expedition under Lieut. Filoh- 
uer will not resume operations next season, as had 
been intended. Tbe Oeographiurlw. Zetlichrtft an- 
nounees that the expedition's ship, tlie "DeutsoWnd,” 
is about to return to Germany, marking the end of an 
enterprise which aroused much imtriotio enthusiasm 
when it was undertaken (before the attainment of the 
polo by Amundsen and Scott), but which has been 
somewhat disappointing in its results 

The Meteorological Sorvire of Rusria finds itself in 
the position, rare in tho experience of Rurn|>ean scien¬ 
tific institutions, of having ample funds for its present 
needs and future development, thanks to a very liberal 
increase iu its budget recently authorized by the gov¬ 
ernment. The buildings of tho Central Physical Ob¬ 
servatory, the headquarters of the service in St. Peters¬ 
burg, are to be enlarged; a meteorologioal obrervatoiy 
is to Ih) established immediately at Vladivostok, under 
wliiflh will be organized a network of new Siberian 
stations; a new aerological observatory is to be 
erected this year near Pavlovsk, and in 191.5 aerologi- 
nal sections will be addtsl to the oliservaUiries at 
Tiflis, Ekaterinburg and Irkutsk. 

Aeronautical Meteorology In France.--Tho president 
of tho Meteorological Bociety of Fronee, Lieut.-Col. 
R4nard, who is more widely known as an aeronaut 
than as a meteorologist, has addressed a circular letter 
to the principal meteorological and aeronautical socie¬ 
ties and the official meteorological institutes inviting 
them to send delegates to a conference on the subject 
of aeronautiori meteorology; its objocU being to 
facilitate tbe utilization by aeronauts of tho drily 
weather forecasts and other practical work of meteoro¬ 
logists, and, on the other hand, to encourage aeronauts 
to make scientifio observations during their aseenta for 
the benefit of meteorology, 

Papain, tbe most important chemical constituent of 
the papaya, is the subject of a recent report by the 
American consul at Colombo, Coyloo. Probably few 
of the travelers in tropical countries who enjoy the 
melon-like papaya realize that this fruit oontains one 
of tbe most valuable digestives known to medieine, 
lliough tbe natives of the Orient, especially in southern 
India and Ceylon, use the fruit almost universally to 
prevent dyspepsia. There are several varieties of 
Carica papaya, and the papain obtained from the 
different kinds varies accordingly, the best being that 
derived from tho male trees of a hylirid vanety occur¬ 
ring in Ceylon. Tho digestive and disintegrating prop¬ 
erties of papam arc shown by the fact that the native 
cooks in Ceylon wrap tough meat in fresh papaya 
leaves to make it tender, or apply a small quantity 
of the milky juice of tho plant to the surface of the 
meat, or put a piece of the green fruit into the raw 
curry when the meat will not boil soft. Papain is 
said to be capable of digesting ton to twelve times its 
weight of egg albumen at tho temrieraturo of the 
human Imdy. 

The Sounds of Earthquakes, aa illustrated in tbe 
seismologioal records of Great Britain, are the subject 
of an exhaustive memoir by t’harlos Davison in Bet- 
trdge zur Geophyttk. These sounds arc described aa 
variations of heavy rumbling noise, so low in pitch as 
almost to 1)0 more felt than heard (in many eases 
inaudible to persons who are deaf to very low tones), 
and l>eIoaging to one or another of the following 
types Tho passing of wagons, thunder, wind, the 
faU of a load of stones, the fall of a heavy body, an 
oxtfiosion, or some other misoeHaneous sound. The 
relations of the sound area to the area over which tho 
shock is felt, in place and time, are partioularly inter¬ 
esting and significant. In strong earthquakes the 
sound area occupies a central region (on an average 
two thirds) of the disturbed region; in moderate earth¬ 
quakes tho two areas are approximately of the same 
magnitude; while in many slight earthquakes the 
sound area is larger than tho disturbed area As a 
rule the beginning of the sound precedes the sliook, 
and the end of the sound follows the end of tlie shook. 
Assuming earthquakes to be caused generally hy the 
slips which oonslitute the growth of faults, the author 
points out that the seismic focus in its simplest form 
must consist of a oentral region, from which the shook 
vibrations chiefly come, surrounded, at any rate above 
and laterally, by a marginal region, from which the 
touod vibratioiM ohtofl^ come, 





The Salvage and Repair of the Steamship 


Converting a Sunken Ship Into a Bubble of Air 






I Hhlp "Ho.vnl 

>XHni[iU> Ilf whiil 


By R. G. Skerrett 

lid I he rttiwlr ot thti wtranded through thp «Jr-U»cks—the eompartmenta being hcM 

roriso" given ue n ntrlkliigly novel iiub«Untlally drained by reniion of the cumpreMwd glr 

ooiupreHned air haa made poaslhle wKblu them, beginning at ttie uppermoat point of the 

plod to (he needs of a case. Thin woiinda In the ablp’s ateel ekiu, the aand-hogs roughly 


nliwi ekllfully mUiptod to (he needs of a caae. This wounds In the shlp’a steel 
iMirtli-iiliir «>x|iloi(, too, shows the sand- 

(log In II new Held of iietlvlty—not the — - -- 

tuunol and caisson work with which we 
have some faiulllarlty. 

WhlU“ outward bound from Montreal 
for Hrlstol, the liner "Hoyal tleorge," 
during a dense fog, wont ashore at high 
tide ulsnit nine miles lielow Oueh«*c. Tliat 
was npon the 0th of Inst Novenilntr. The 
ship Is II crnfl Iff t4.W>() tons, had cargo 
and pusHciiBcrs nisiurd, and was upon her 
last homeward trlji liefore winter closed 
the St Ijiwreiice to iiiivlBatlon At once, 
local siilviiKe facilities were biislened to 
the scene mid over.t ordinary effort 
prouiptl.i dlrecteil toward the vessel’s re¬ 
floating 

After netirl.'i two wei'ks of fruitless 
Htrlvlutt, It was reeognliieil that the usual 
sulrage prts'iHltire and apparatus would 
not answer, and Mr W. W Wolhersixion 
was snuiiuoned from a neurb.t wreck upon 
which he was then eiiuuKed—the strand¬ 
ed collier "(lladstoue" Tpon the latter 
he teas using compressed air. and the un 
derwrlters divided to tr.v the same method 
upon the “Ilo.val tleorge," authorlaliig Mr, The ateamBUp “Royal George” on 
WotbersiKHm to go ahead. Aicordlnglv, 
all of the pumps were removed and the 
hatches to the damagetl eomisirtnieiils 
sealed by air tight plates Air lig’ks were 
secured to the clrctilar passagewaj In 
these metallle hatch emers. and coiinee- 
tlons also made by pljs* tsilwicn the air 
compressors and the liijuretl holds In I 

three dii.vs this work was completed and 1 

the conipresMors started al Id I’ M. of 
NovemlMir 2Uiid: tlftecn minutes later the 
forward cargo space was dry! It is in- 
fereatlug to know how this was aocom- 
(illMhed, 

It was lacessiir.v to (irovide against the 
pressure of a head of water of twenty- 
three feet (hat the cuiupressed air was 
to offs<»t. and tlie deck <)verl,»lng the coin- 
tMirtiiieiit was not eiiualton harstliigstresa 
of this miigiiltude Woi-se still, that deck 
did not rest upon a solid steel deck, and 
there was the certniii risk of blowing out 
the calking lx*fwi«pii the iilanks, which 
would ineiin failure. To meet the situa¬ 
tion, Mr Wothers)K)on iHnired hot pitch 
Into all the deck seams, entered the deck 
writh a mimlier of layers of tar paper, and 
over these placed a > ems»r of spruce floor¬ 
ing. Then he bnieed the jiressure deck, 
let ns say, liy shores ruuehtiig to the deck 
alsive, and In this fasblou distributed the 
stress to he absorlsHl when the holds 
should ls> tilled trltb comiiressed ulr. In 
brief, he tiiroed the flooded cargo aiiacen 
Into enissotis, and then all was In readi¬ 
ness for the expulsion of the Invading 

An Internal exumluutloii of the Injured 
holds showed that nearly forty jier cent 
of the shlji's liotlom was damaged, but It 
also demonstrated (hat the air-salvage ap- 
liiiralus was equal to the demands to be 
placed upon It. The next afternoon, two 
hours liefore high tide, the water was 
blown out from the tbssled compartlueiita 
luid the vc*ss*»l floated clear llul Ibis was 
not the solution of the entire proliinm. 

The neiiiest dry-dock was at Montreal, Showing how the “Royal George” waa 
I4tJ miles away, and the river’s closed 

season was drawing near. But, besides this danger of sealed these ofieniiigs by 
hay-lng the ship held for months, there was the pnwpect planking calked with m 



The nearest dry-dock was at Montreal, Showing how the “Royal George" waa aalred and Npaired wltlMM 4 

I4tJ miles away, and the river’s closed 

season was drawing near. But, besides this danger of sealed these ofieniiigs by covering them wHb iHtrvy 

hay-lng the ship held for months, there was the pnwpect planking calked with mnd and oajtttmi thd witter 

of heavy dock charges liidependenlly of the cost of further receding as the “pudge-boarda** reached tJoWn* 

reiHilrs. There was every reason for haste and economy ' ;Ward and flnally covered the openthga. So fhr, ao good, 

within reason, but the question was "How could the but this sealing was but temporary And affectlye only 

Uoynl George' be mode ready for sea otherwise?" Mr so long as the atr presaure was miibtalaML 

VVoihcrspoon answered this In a niiliiue and a thorongbiy the vesael oohM prooeed aeaward It wooM'W lMlCbl|HIAt7 

satisfactory manner. This la the best part ot the story. to covw the <|aiiMtged is»Ctoih from wIkUnnit 

The ship was anchored out in de^ water, and down pMttes iBfde water4h|ht Rtoi^ldAg 

into the damaged sisues the aand'hogs were sefll "podgedMAnkl’' would seem to have shade Imnilioil' 


alble, but there waa a way W,,ad8dS4i''*!i#')WlWit‘v 
From within, flexible teim)iali«(k--fljfi 
ea<^ needed pateh, and upon- tbhlle'itialW 
places, for bolt holes—the sanm pohItliMlb 

cated.apon thq Iftner'flirtaob 1' 

- serspiattog. Thetembkitaa-wa^liA 

through the alr-loelcB ghldaii#'##,;;, ,i,, 
workeifa to totinlng the ktieel' ' '• 

In boring the threaded 
tbeae holes tap bolte tiW* 
the «»antime,'(»ttghtly’iai!diy"lM»p.>^^ ' 
driUed ainiwd eadh wotmd ^ 4»^ 
with wooden tduga from '^hlm “'Kx 
weighted ladder was ayfuag dhAw tht: 
ship and directly beneath Ihe r«nM tb hft 
mended, d. direr waa aent dgiyn wdK> i 
took hia place uikm -thls anbmerffM jdat- r 
form for the pttrpoae of oostperatlng wRh 
the aand-hogs within the ^tp. 

When each patch was ready, with U« , 
tap bolta la place, it was loweimd dhwn to . 
the direr, who merely' directed k. Into jwsl- 
tton, the men Inside withdrawing the , 
wooden plugs so that the bolts could enter 
their proper holes. Then nuts and waih- 
ers, with plenty of rod lead, were plaoad 
upon the bolts and screwed well home In 
order to make the patiA-plate snug and 
water-tight. With this done, the “|hi(l|to»* 
boards" were. ratnoved and the ragged ' 
Risar. «dg«s of the damaged hull out away' by 
means of oxy-acetyleno flauwa. lu this 
manner all of the repairs were effected, 
and the total damage covered an area of 
TOO aquare feet. 

The “Royal George” left the St Law¬ 
rence fOr Halifax, and on the way an- 
countered heavy ’weather at sen, but Mr. 
Wothersrxwu's repairs proved Oatte equal 
to the stresaes placed upon them. M 
Halifax, because of the novelty oC the 
work and to satisfy the Insnranee people, 
the liner was decked for a brief exaadna- 
tlon. Everything being found tn exocglent 
shape, the ‘Ttoyal George” loaded with 
cargo and returned to Buglaud withoat 
further mishap 

Anmica’g Pint Safetjr Ixposttifia 

T he First international Expoidthm ef 
Safety and Bantution ever held In 
America wH) take place In New York dty. 
December 11th to 30th, lOlfl. under the 
auspioes of the American Museum of Safe¬ 
ty- safety and health In every bVandi of 
American Industrial life, manufaeturlng. 
tirade, transportation on land and asa. 
business, engineering, in all of thdr mh- 
dlvlBlonB will be represented at this ex¬ 
position. It will be the first step toward 
maklBg a representatl-ve exhibition of the 
progresa of safety and preventive methods 
In America. 

There will lie absolutely no tthilt tv the 
scope of the expositton. It will embrace 
.everytblag devoted to safety, health, sani¬ 
tation, accident prevention, wetface and 
the advancement of the aclehce of IndWt- 
try. 

»y a apedWt«ot of Cohgim exhibits 
from Europe and nther fakniita cotniMMi 
SM to be adafltted (iW of duty. Euro¬ 
pean empioyefti heva m lhd» a«ddgirt ' 
and death rate In half by a 
campaign for safety. Wheiu a^ twauhp 
CM ttUMunm of aafety In Eniropih AH of 
these vavloua museunm wMl coutrttnite to w 
yda^wg. Rm Aineilegn mtlboiidtlott, i 

In the United StatM nvenr year ' 

wnmmrs are WUfd, and imm are Ihllwed, WMIA 
wOjfl^ aro Hi firom pmVfmihihih ohurnm a ootkmttu- 
tlfe ‘emthmie of the wasted wafld^e|^lf«'j^^atlilMtt^u^ 
the last for on* ywr te-'ftnw 
«iiM:lt;can ba'aehn iftiai'AteWdnii IMii.lh 
4a'"t»te may '«f- comterviM^humbA .MmmM; • 

th* fWte ff lUJMvt ^ 

;ft. -'Vift®® 









Simple Methods in Model¬ 
making 

How Soft Wood and Cardboard Can be Used 

By Percy Collins 

if often happena that an inventor cannat afford to have hi* ideaa embodied 
ft * tOorkinp model bp a profeaaional model-maker JJoir one matt make Ma otnn 
model, »ilh aoiaaora and paatc, out of aueh materiala <i» eome to hand, ia here 
nsptoftcd. The methada are eapabU of manp modifications to suit a varietp of 
eaaea. The maehinea need not neeraaarUy be very durable, so limy as they cam 
he Mode fo operate and demonstrate the correctness of the. fnci'afor's theory, or 

P ewpoae aerioua faults that tnay bo overcome before ffeo patent is applied for .— 

1 


T H^ 9hl4«» 4 tf thfa fttiMr is to phiw t>«fon invonton 
itOA oUmSw •Mkf tw totercMad, the ksuK of 
^e^paiimimt* lit utodtd'BUiktBf whh^ have been 
KiFith soft wood and other esailr ob- 

lliaed tuiti Mllilly wertfod ntatedeln. The eoaatructloD 
oijj e inodM ctf meehiiiery by tbo ordinary nethods^'the 
l«itebe iNtrta tMliiir turned or ^ In iiietal-<t« a laborl- 
oiM dhd often a coatly nndeitaklng. This (act Iteb 
known tint the tiiTentor freon«ntly 

heattatea tnpaim Weaa to the preUmlu- - 

aty ceot of a modeh ahnpty beoouae the 
Ottttay whWh would he Invtdred la beyond 
tile mean*. Of coqtae many Inventora . 
ttidke their own laodela; hot there are 
Othera who eannot do thia beeauae they 
taek the neoaeanry practical experience In 
OMhll oforki To riieae latter the follow¬ 
ing paragrapti* are chiefly addreeaed. Tha 
wetter has fomid, from experience, that 
toany kinds of mechanical »oVfQnienta can 
be effectively umatnited by means of 
taOdebt made from simple material* that 
ean be obtained imratically wlthont ex- 
penae, and that can he cat and shaped 
with a sharp knife, a pair «if sciawns, a 
flls and a sheet of due glSsa-paper, 

Th* stmlile methods ad«wled ^n be bast 
fOEpialiMd by reference to tbe eOeampany- 
Ing photograph* which show the model of 
an old-style horisoutol engtoe, together 
wttti the moat Imparrant details of Its con- 
stWotlon- This model, which was ortg- 
ihelly made In order to teach some chil¬ 
dren the theory of the ateom engine, end 
tbe nsmea of its several parts, was buUt 
up entirely from acrapa of wood, card- 
boerd ahd pieces of ateel knlttlng-needlea. 

The only exception was the fly-wheel 
This (It was on ordinary easMron wheel) 
was pmrctuMWd at a general atore, tbe cost 
bring tan oehta. The foundation the 
engine was rimply an oblong wooden bok. 
in tbe lid of whl^ two holes were ent— 

MM for the dy-wheri) the ottier represent¬ 
ing the erank'Pit When ttmae boles had 
beim ent ont, tbs Ud of the box wna 
semred permanently Into plank 
The vartou* parts of the model were cut 
ont la stout cardboard whenever this was ——— 
feariMe; tme when greater strength wse 
renaiiedt soft wood was nsed- Thus; the 
WtM nf the oyunder, steamdilieat, «te., 
were niade of mrdboard, while ttioee of 
the bearing*, p1*Cod-1i*«% fnid«k cMnk, 

«te,v' w»ra>'af <tv«0d*' I* wn* often found 
d*rir«bi* to eof out annb hnut i» two w 
uarn JwMnnk to iota ttriae suhiie- . 
gUriftly by;ih^'of.*tra^ Af 

driaiiyr' -Mtlithitt ’ftw/anUMr 
WUri^^ftri'dr^ndAr ft nKd*'W|» #1% the 
nf. 'tiM'r;iiriftid'ad '* 

a meat 'iftut'ft se^'.'or ah to- . 

Writ, 

'lIHRHHwPiliiPw: 


than the cylinder tube, and glue It firmly in an uprlabt 
position to the piston, using a small piece of cork for 
support. When the glue la dry, proceed to fit up the 
cylinder. Two square pieces of card will (m required. 
In one of which a round hole baa been bored tor thu 
play of tbe plsfon-rod. Put the piston r<s} through this 
bole. Insert the piston Into the cylinder, iiiid glue down 
the square cover. The other square of cardlsHird should 


Parts nf the bearings, croas-hesd and guides. 



til* ttftriMd wand and pmwr modsl^sngtos. 


’Whir, ft w tttsd t 


now lie glued to the other tnid of the cylinder, and 
when the glue is quite set, the ovcrlati of both covers 
should be neatly iriiiiiii(>d away by iiieans nf sclsaors 
or a sharp knife Th»<reufler (lie bunds cuii he glued 
round the cylinder, imd the steam chest cui out and 
fitted Into place. 

All these jH,lilts lire illustrutisl In the iihotographs 
reproduced on this piige Hut It Is uiniecessjiiTi to de¬ 
scribe the whole of the work lii detail 

- chiefly for the reason thui the reader will 

lie likely to mollify the methods to suit 
his own conveiiieiiee ICiiougli has been 
written to render intelligible the manner 
la which a model of this kind can lie 
made One or two jioints, however, call 
for emphasis It Is ii wise precuntlou to 
pnrehuse the fly-wheel ts-fore work Is oora- 
menoed. Ihe reason Isfliig that the sl/.e of 
tbe wheel will necessiiril) U‘ our guide 
when we iilot out the dimcnsloiiB of the 
other ports Once the size of the fly- 
wb«*el Is known. It is a simple matter to 
determine the npptoprhite bore of the cyl¬ 
inder, stroke of plsiou, elc AVheii mnUlug 
the UHCtissary holes In woisl or eardhoard, 
the lH‘st plan Is lo use a red-hot kulUlng- 
needle slightly smaller as to size than the 
hole Hint we require. The glue used In 
model-making should la* tbe strongest and 
best olitaluable As lo the finishing of the 
T'’i work, It may ls> said that each part should 
be flrst rubbed down eurefully with line 
‘^1 glass-paiier, then coatetl with size, and 
flnally rubbed down again. In this way 
,,j all rough edges may be removed, and a 
n'l uniformly smooth surface uliinlmri. This 
remark will la* found lo apply as much to 
cardboard aa lo wisal laistly, Ihe nualel 
should r(*c«*lu‘ a coat of enamel, which 
!f'§^ will ho found to lie evenly and well uiam 
the sized surface 

The full details of Ihe sUde-tnlve and 
eccentric gear were not attempted in the 
particular nnslel shown in the photo¬ 
graphs This model was Intendeil to la‘ 
driven by means of a small electric mo¬ 
tor; and as it was lo la* used merely for 
purposes of elementary liiKtructloii. only 
Nufllclent details were repnsliictal to meet 
the particular ends In view Kill it lias 
bwn found tlml a working imslel cylinder, 
driven by compressed air, cun quite easily 
la* made from curdlaiard. It m*ed scarce¬ 
ly bo uddial, howeier, that Hie internal 
mechanism of the cylinder and steam- 
cheat must ta> coiistrucfeil with great care 
and accuracy ^’he nweswirv smooth, 
metal-llke surfai-e may be Imimrted to the 
cardboard by rubbing all (lie filoHon sur¬ 
faces with blacklead 
The reader who has followed carefully 
the Instriictlnns given above will find that 
he is able, after a little practice, to con 
struct m<Klels of many kinds of engines 
and machines by using the simple mate¬ 
rials which have been mentioned. It la 
quite possible to make a miMtel factory, 
with every part of the ty|ulpment duly to 
scale, and all the machinery capable of 
bring ahown In motion. One may also 
make a working miniature of a machine 
whose movements are too complicated to 
be deaHMistrated on a drawing and prove 
llgg, or disprove hia tkeorlea to hla sallsfacilon. 
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Federal Ketfuiatiuiui for Protection of 
Migratory Birds 

T IIK (if A^rlculHir** nimounwM the ftelw- 

11(111 Ilf tlfti^'u (>Mi(>rf«< 1 « u(l\i 8 t« the Secretary In 
fniiiiliiK ri^KiilHOcne In niiite the new Federal protoc- 
Hull (if iiilarutiirj' birds effective. To theae men, who 
will .s((rvc wlllidiit renuiiK^raHoii, will lie referred cer- 
liiiii (|ii(‘sl1(inH iirlslng In coniipcflon with the leututive 
leirnlitlldiiK ii'cenil}' publlshwl by the l>ermrtmeiit in 
(•(iiineci 1(111 mHIi the iicl of March 4th, Which glvoa tlie 
Kertiiral (bivenimeul JnrlHdiclbni over the mlKrahn'y 
birds of Ihe rnltcil Sluti^s The Bfteeii men ueleclisl. 
and who have already couacuted to aHslal in this ud- 
\lsor.v capnclt.i, arc as follows' 

John li itnrnhain, New lork cltj, president of the 
American (lame I'roUsdlvc and Pro|m|Ka(lon Associa¬ 
tion, chaliniHii; I' W fhamlwra. Slate Fish and hlamo 
('ommlaHloner, Salt Luke (illy, Utah; I’rof L. l.i. IWche, 
State Flah and Oam(* Warden, Pratt, ICiiiih, ; W f,. 
Plnley, State (lame Warden, Portland, Ore., K. 11. For- 
Imsh, State Oridiboloalst. Koston, Mass,. Dr (h'orite 
Bird Orinncll, New Vork. \ lce-|ireHl(](.nt of Ihe lloooe 
and t'Uickeft riiib. and foiniei editor of I'liimt nwl 
Utrri/m, Di tMillam 'I' lloniadat, New York, direc¬ 
tor of the New York Zonloaleiil I'nrk, lion. John F 
Tiucey, Dskalodsii, Iowa, aulhoi of llio Lace\ act reau- 
latlTiR importnllon and Intcrstale commerce in hlrda 
and Kume; Marshall Mclican, .Vew' Y'ork, chairman 
OuuimitUs' on ('(insetvulIon of YVild Life of the Camp- 
Fire Chill of America, T Cilhert Pearson, New York, 
accrelary National Aasoclatlon of Andiihou Societies: 
lion, Oeorac Shlras, Urd, Washington, I) anihor of 
Uie orlKlnal bill iirutectiiiK lulitratory birds; Gen. John 
C. S]teaka. chief warden. Cidumlms, Ohio; Wllllom P. 
Tayhir. Herkelej, Cul, chairman Committee on Cousor- 
vatlon tif Wild Life In C-ullfonda: lion. John 11. Wal- 
Inee. State Game and Fish (’ommiHsloncr. Monlgomery, 
Ala., Major llluford Wilson, SprlnBllidd, III 
The proiawed reBnlatlons, in the llmil adoption of 
which and in the hearliiBs on which theN(> gentlemen 
will act in an advisory caiinoHy to the Department, and 
which do not K<' lato effect l»efore October lat, Itll.'l, 
an^ deslBiiod to aectint the foIIowliiK results 
1. Uniformity In protection of mlaratory anme and 
Inaectivorous birds In the several States 
2. Protection of hlnls in sprint; wlitle cn route to 
their Heating grounds and while muting 
8, niilforinlty in protection of migratory birds at 
night 

4. Ratibllalimeni of ]>rotucled migration routes along 
three great rivers in tlio central UiilltKl States 
fi. Oomidete iiroteollou for live years for I lie smaller 
shore birds and other species wlilcli have t)<.s‘ome greatly 
redncwl in numbers 

ft. Iteduclhm of flic ojam aeusoii on migratory game 
birds, but ill most Mises not mure than 25 to 5<> ix‘r cent 

Saving Onr Natural Gas 

W IIAT is Imlliwed to la* a most notable demons¬ 
tration nf llie eonserviilloii of the mineral re¬ 
sources of the country has .lust laM*n accomiillshed by 
the United States Ilureau of Mines In the Stale of 
Oklahoma 

A. J. Pollard of nakerstleld, California, and A. G. 
Heggeni of Pittsburgh, Pa, the two oil experts of the 
Bureau, acilng niider liie direction of Dr. Joseph A. 
Iluinies, iiave succeeded in stopping the waste of more 
than IJiO.tXKl.lSSl cubic feet of iiutural gas dally. This 
gas Is worth ^'IT.fiOO for every day It Is wasted and 
nearly $13,01 SI.DOII in ii j cur's time 

Wlarn the Uurenn's experts entered the field It Is 
estimuled that UWMSKMKRI cubic feet of gas was being 
wasted, valued at abonl $tl2,.'i00. for cvcr.> Iweuty-fonr 
hours, or about $2:i.lHi<i,t)(X) u yiuir. All of this will 
eventually lie saved. 

The gns alreud.\ saved is e(iuival(*iit in heal value in 
a year's time to i,875,000 tons of the best coal, and 
before Ihe advent of the Uurenn’s men Gklahuiua was 
wasting fuel e(|iiii1 to :t.l‘J5,0(K) Ions of (-eal. 

The ojiio'nterH and dilllcrs after uoich skepticism 
have new ri*ufliwl the conclusleii that the Federal ex- 
jierts' metlKSl of drilling Is the proiatr one, and they 
are making preiairutlons to slOi> the reumli»d(*r of the 
wast(* <(f nntufal gas The necessary npiuiratns is belug 
nipidJy pnichascd, and so cntlinslustlc have the ojwra- 
tors Itecoiue, thc.\ hHvi> requested Swrelaty Lane of the 
Interior Dcimrtinenl to retain Mr. Pollard, one of the 
Uurenn's i^sperts, In OUlahomn until more demoiistru- 


fitild tnoi the w«l) In such a uiauuer I bat It stoiM th« 
gas from penetrating the well. In the past It la de» 
clni’ed that In a great number of wells drilled In the 
Guahiiig field in the gas none it has lieeti found Impos¬ 
sible to drill entirely tlirongb the gas formation, due 
to the pnHwure and volume of the gas. In a number 
of Instanoes it has been necessary to shut down the 
welt. fliMl the money spent iu drilling has been lost. 
liOSK from this cause in the future will tie avoided by 
Ihe adoption of the system recommended by the Federal 
exijcrts. It is further claimed that the method urged 
hy the Goverutucnl will cost Ihe oil men less and that 
there will be less risk than with the method which has 
Imjcu in vogue. 

Miqiping the Sphere on a Plane 

G KUIIABD KHKMKIl or ‘‘Oerardus Mercator," us 
the fifieMilh century mathematician and geogruph- 
or prefernsl to ls> called, conferred a doubtful blessing 
on the cartli when he invented his sailing chart with 
tlie parallels of latitude intersected nt right angles by 
parallel meridians. Ills map flIWi n certain need of 
Ihe seaman, hnt he could not have done mui'e to con¬ 
fuse our Ideas of geography. Thanks lo ihe Mercator 
projw'tlon, which has found its way into the school 
g(sigrupliii>H, liecanse it shows the whole world in a 



The “butterfly map” of the world. 

single view, one gets the uotton that Canada la twice 
as hig as tlie United States, that Ureeniand is fully as 
lilg as Africa, and that Alaska is much larger than Aus- 
trallu. ,Ys a matter of fact the urea of Onuada is less 
than that of the United States, and Africa is much 
larger than the whole of North America, while Green¬ 
land and Alaska combined would not equal half the 
urea of Australia. Norway and Sweden, which on the 
map l(M)k like a great liear creeping out of the fnwen 
North to gohlile up the sniall Stal<*H Ixinlerlng the 
North Sea. are actually only half the size of the State 
of Venezuela in South America. Outside of Russia 


1 " 

7 

wst 


fp 








IT'*' 




1 



\r . 

[ _ 





The shortest course between the Panama Canal and 

Yokohama passes through the Aleutian Islanda. 

tliere Is not a single ••ouotry In Europe half us Idg as 
Columbia 

All our geographical conceptions are due to the fact 
that the Mercator projection makes it necessary to 
expand the iKilar regions of the earth to the full extent 
of the etiuntor. Not only are our impressions of the 
relative sizes of land areas greatly distorted, but we 
tire also misled us to the relatix’e pewiUons of various 
locutions and the sburteHt coarse to pursue iu travoi- 
irig from one iwlnt to another. For instance, a sehool- 
boy would toll us that the shortest course tietween the 
Panama Cniml and Yokohama, Japan, would take uk 
tlirougli Hawaii, and you could not make him believe 
otherwise without showing him a globe and letting him 
stretch a string from one point to tlie other, when, 
much to his mirprlw, he would find that the shortest 
course would be to travel liuck through the canhl to 
its Atlantic end, taking a northwesterly course that 


The 

the surface of a uphere uu g Vtaflik U' 
ally impossible to do. 

into an imaginary h 

der and spread It OQt Aa$ 
have been develoiMd. 

show the world In two . 

for Hie reason that It does 

earth, and If It did the 'idndV: 
ders of the map would hai^ 

Furthermore, the entire wbrld te flat tdld^A 
view, btit in two iMVarate viewi tliat,toi^ o)!^ Iftthit' - 
equator. Other attenQits at mejWiflC tm - 

in a single chart ooudst in sbcwlflfl H as a jAjnih ' 
with a diameter along the equatbr fwloe 

axis, or of showing the eflttre earth ofl fl 
hemlsiihere, with the parallela of laHtude fgllibefl 
farther ajiart as we approatdi the poles- SHU fflfltlMr 
method is to make the map of a series of flimaily, 
a dozen of thorn connected at the edoator, Juat 'ea 'it 
we should peel an orange in lobes hy following ihetlir 
dlans from pole to pole, but without quite OuttMif 
through Hifl skin at the equator. This baud of eotmeot* 
ed lobes, if laid fiat, would dive a true mwsure the 
relative areas of the different laud bodlea, bflt they 
would be w out up, particularly in the northern regions, 
that It would be dUHcult to get at any, adequatu Con* 
cepHon of the actual shape of the eontlneats. 

Ueceutly a new form of land map of the World hat 
been devehiped. It Is known as the “butterfly matt" flud 
was originated by B. J. S. Oablll, au architect, living 
in Han Francisco. Because of this coiitrilmtlan to 
geography, Mr. Cahill has Just been elected tt fallow 
of the Royal Geogrupblcai Society of London. The map 
Is similar to that of the orange lobes, except that fewer 
lobes are useil, and instead of being connected ht the 
equator, they are connected In the northern temperate 
■one, so that no large body of land, with the exception 
of one edge of Greenland, Is cut by (he linos which 
divide tbo map Into sections. Mr. (JahlU originally 
made this map out of a rubber ball, a couple of inches 
in diameter. On this he scribed Udsb of latitude and 
longitude, 22% degrees apart, and drew In the map of 
the world. The equator was represented by u red Uua, 
the meridian 22% degrees west of Greenwich by an¬ 
other red Hue that Was extended around the earth, and 
a third red line was put In at right angles to txith of 
tbeae great circles, which would bring It to 102% de¬ 
grees west of Greenwlcli, Where these three great 
circles Intersected, the ball was cut with a sharp knife 
along each line for a distance of 22% degrees from 
the point of intersection. This divided the globe into 
eight eciual parts, four north and four south of the 
equator. Tile cuts were then continued southward to 
liberate the four southern lobes, and one o.f the cuts 
was continued northward so that the glolie cwild be 
oiieaed out and laid flat, as shown in the Illustration. 

Ho little was the distortion when the globe was flat¬ 
tened out, that even the point on the surface of the 
ball did not crack. On releasing the map, it Jumped 
back to its spherical form, becoming a globe again. On 
examining this map, it is easy to see how much shorter 
is the course from the Panaina Canal to Yokohama by 
way of the Aleutian Islands than by way of Hawaii. 

The "butterfly” projection shows how the loud radi¬ 
ates from the north pole in three streamers, it repre¬ 
sents the best attempt so far to map the globe on o 
plane. 

TexM Sidpbnr 

T exas is destined to play an important part in 
the production of sulphur for the world's consump¬ 
tion Beginning on November l»th, 1012, sulphur in 
paying quantities has been mined from the Freeport 
Snlphur Company’s new field at Bryan Heights, ueur 
Freeport, Texas. 

This latest large deposit to be worked for commercial 
and Industrial purimses is located about three mtlos 
from the mouth of the Brazos River, the largest navig. 
able river west of the MlMiimlppi, and within view 
of the Gulf of Mexico. tl^‘<xa]lfhar dejmslt to prac¬ 
tically located at tide water. 

The sulphur at this mine Is found nudor conditions 
very similar to those existing in (tolcnsieu Irtish, 
liOalilaiia, which mine was recently fully described in 
the Bcmrnria Akcbioaiv, 

The urea of the Texas deposit is something over flOO 
acres, end the sulphur content of this Is pR>te 
ably somewhere in the vicinity of seventeen miiHAi. 
tons. 


The Federal exp(>rtH Imve suwessfully directed the would carry him near Galveston, and up to Portland The proenaa nf mining ngefl 
drilling of two wells In which there would have been Imfore he struck the Pacific Ocean, thence up through ef introducing hot water into the fovaation W"4 Tlijt^T 
a coinWiied wui-k* of inorc Ihan 20,0(«i,(R)0 cubic foot the Aleutian Islands. The accomparo'lng map 1« a lag the auliihnr in s melr ^m ftfktt 1* tO th * 

of imturul gns dully under the old mctlusls Tliey have MercBlor projection of a iiart of the earth, showing surface. The basic eystem of «T*"*"g by Hito ptaoMs 

succeeded in shutting off Ihe gas in these wells and the apparent iy shortest course between the Panama was patented hy Herman I^XMb In ISBfl* ^ (pKteBtB 

have drilled the well below the gas strain and Into the Onmil and Yokohama by a dotted line Oud the really fer Which expired in Ififig. At the F^rMflOlt-inJehW 

oil 1'hev have also directed the driltiiig of a number shortest course with a heavy full line. tJn a globe Jt OqmiMiny'a ifliBe, hr rP^tiTn ^ ^ irTrtimilflt' 

of other wells past the strata and wltboui u waste of is easy to see that the bulge of the earth makea d^bni Ifl eotae respeeta'flriHfl tbdt .tteed to 
any of the gas dottoH couride considerably longer than that tihowfl by and the same Nfultg-ato at to .ira^ ' 

'I’he HjNlcm in brief^ndthe pumping of » mud-laden the full line. ffit W W th ffda , ,. 
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iiifo Ha <N^ott h Hai^ amdolin 
Itt^ ViRjcy w«u tfa»t be will 
'»*» tflm -W'inkBWW ««M» nM water 
b vtDbf Kbd bt .Kb Wlbhea a wtIMiietory 
WK»**«Ott fa.'« leattag aystom, tor 
'.«la0^ bb ibtjMw «aiii«mib*"«etitra vtpes te); the out- 
^ wtfMtW water of ebadeim- 
bfWlmtfw however, that the 

pim 'iilfbp& bie fMofidjkiid tor ,BteBm, air, water, 
facM ceod alw» !«■ the flow of boniHD mole- 
Mee frWeh eonetttate the etemeota of the contenta ot 
. a biodera crowded atieat 

I la aeaely every large elty to-day there apiteara a 
jUodeaoy to enforce traffic regalatloas Intended to per- 
,Mtt tbe aiof^ acmflbitbig elenenta to be operated to- 
tfabatc, abd the veealt la aatomlly the Impedlog of the 
ftejry traffic Vfatofa U la daetred to help. 

ISto aery geaerai Introdactlon of ^eetrtc atreet cara, 
abi the treabodooa increaae la the number ot anto- 
nibUMb well be auppoaed to Iniprore the meana 
of.fMttag eboat, but at tbeee fhCUlHee are Increaaed 
there apiMni to come with them a oontlnnal IncreaBe 
la ppM ftor redudag their efficiency, 

Ipitpi, the antotooblte eublea far bUcber apeeda to be 
attoloed, both tor peraone and tor nierchatxliKe, than 
cetdd he aeoQred by the oldw meana of tranaport. in- 
eteedi of wdeoatlng and ntiUatnit thla advantage, there 
lanaefllAtely affitoara, on the contrary, auch apeed IMUi- 
tattom aod tiaflie regnlatloua aa act to nentralUe very 
largely the great Improvement which baa been devel¬ 
oped. The oatoaatble reason for each obstructive 
methods la the aatoguurding of the foot paaaenger; the 
real reaaea la the attempt to conduct the modern and 
the antlqoated methods of locomotion upon the aame 
highway, thus Imposing upon the machine the Itmlta- 
tlow of the maa 

If such a pbta bad been tried with the steam rall- 
wgy, kll the torebodlaga of the oonoervatlve element of 
tbe early nlm^nth century would have been realised, 
Imt fortunatoty the railways were enabled to use tbelr 
own right of way, and the advantages of the application 
of steam to tranaport were not lost to aoeioty. 

If the real capacity of ixMver-propelled machinery 
Is to he gained In tranaport In dtlea, there Is one funda¬ 
mental condition which moat be observed: tbe aegrega- 
tloik at foot and vehicular traffic. This la auch a 
almple and dt)Vknis propoattlun, and has been so auc- 
ceaafttUy applied in certain taolated oaaea already, that 
It oeenu moot autprtalng that It has not been put into 
general uoe. 

Take the foot iwaaengera off the surface of the 
streets entirely; and leave tbe higfawaya aolely tor 
Vehlclee! 

Thia twnnlta, at once, the removal of siHied Itmita- 
tlona, so that traffic regulatioiia may be framed for 
tint one kind of tranaport, thus Immensely slntplifylnK 
this portion of the problem. Mince we ma.v assume that, 
for economic and sanitary reasons, tbe horse will soon 
dlauppear altogether from dty limits, the surfutv of the 
atreeta would then ba used entirely by pow«>r-propell«d 
vehicles, and It becomes oaoeaaary to provide elevated 
sidewalks tor tlie pedeatrtana. fihich elevated side- 
waUu need not be heavy or costly, and would leave 
the entire middle of the street open, with possibly open¬ 
ings at potots along the building line as well. The 
pedestrian would thus have a level, coutliraoua w&lk, 
bridging all atreeta, and remaining unobstructed at all 
iwlnts at all timea. 

The toaslh lH ty of aneb a plan needs no argument; It 
reanlree only a visit to any one of the great bridges 
crossing the Kast River at New York, or a promenade 
upon a "bOBJrdwulk" at any ooaslde resort, to speak for 
Itself. In the dty. however, It offers auch apeclal ad- 
vantagea os to demand fu|^r emphasis. 

The provtatop of a pernmtly safe,, amooth, and acces¬ 
sible ddewftUf, «t the flrat floor levd of ail buildings, 
woffid add Immeoahly to the value of (tore fronts, and 
adye amtiy of tte ptoMenu of dfop and residence con- 
stririltoa in dftea, Many p^le wdild 'glsAly walk 
optodiWat^ gpoo wuh,« fl«e and safe path, 

Who MW .dw4 ah* diWgBto Off dreet croaslnga. The 
aC ah lai|Kwi<tgat oaulllie of agrface congestion 
i|VPgli|Npagg)ifit:.Kd'''3Mdl gtoatoi{.ftwd*ia traffic upon 
fhe 'ths^Mfiemay ’aptomoWle .vehicles 

eleetrtc cars, given 
%ll#4.«dlver their pas- 
sfMv . dPtodlng aptomo- 

' tnlddie apace, 

ddewalk. level, 
passing of 
ltoeh;iyiipof 


flukhk iwi^dlttg eeparato conduits tor different kinds, 
paad dhly .ap^Reatlon to the flow of people, to permit 
tIhMr rational nod aatl^rfactory operation. An imtwrtant 
toature to the possible iuetallatlon of elevated side¬ 
walks In A dty sa^ as New fork, arMseirs in the mnu- 
ner to which It might be constructed gradually, ns de¬ 
manded. Thns, eud) sidewalks might Is* built on 
RrtMdway from the Battery to Union M<)uure. tbcni 
sloping down to the surface level until further exten¬ 
sions were required. As each new section were added. 
It could be put Ijtto Immediate use, thus differing from 
any important construction which cannot be used until 
wholly completed. 

An Important extension of tl»e principle, and pos¬ 
sibly one which might be llrst put Into operation, would 
be the Introduction of a system of bridgi>H couuectlng 
the upper flisjrs of tall buildings. If, say, et llie tenth 
floor level, the cross streets were spanned by f.wt 
bridges tif ample width, enabling f4M>t trnlhc to iuinh 
freely along, without descending to the lower levels, 
there would be a marked relief to the surface ctmges- 
tlou. Many jteople would remain iukui the uiiikt levels 
during the noon hours, taking luncheon at some con¬ 
venient restaurant or club uimmi tbe blgbcr flot)rs, and 
walking a portlou of the distance up town at night, 
and the distribution of elevator service ibiis effected 
might be found most advantageous, for many pur¬ 
poses such an upiter traffic level wtiuld Increase the 
values of the corresponding floors of the bnlldings, since 
such upper floors would become another street level 
for business and for the dlspbiy of merchundlw' 

Apart from the advantages alread) enumerated, the 
segregation of fwrt from vehicular trnffle upon differ¬ 
ent levels should lead to further developments It has 
been felt by many that the continued construction of 
tall buildings, both for tnisbiesa and for residence, 
would Inevitably result lu darkened streets, eougested 
living quarters, and other dlsadvuutage.s. If, however, 
the necessity for descending were remove<l, ul least un¬ 
til the more congested quarters wen' imssed. many of 
the objections to tall buildings would disapiM'ar. The 
lower floors would follow the tendency already U-glu- 
uing to aptsmr, and he used for storag€<, for the hand¬ 
ling of heavy merchandise, and similar pur)toses, freed 
from the disadvantages of obstructing fistl tralHc. white 
the tovlllty afforded tor free and safe movement at 
higher levels for business, slinitping, eating, and rosl 
deuce, would restore tbe pedestrian to the brighter 
light, purer air, and safer moremont formerly enjoyed 
upon tbe surface. 

U Is possible that, npou some iiitenuedlate level, the 
“flowing road” In the form of the traveling idalftjrm, 
might follow’ the general uplift; while more remotely, 
but. yet not l»e.v<«id itractlrwl vision, may ai)i)enr tbe 
coming of aerial transport. 

One thing must be firmly uudershsKl, however, that 
the principle of altsolnte segregation of f(s>t travel from 
any kind of vehicles Is essential f<ir relief, niid that 
any plan which proiKtses to place both automobiles and 
pedestrians upon the same level, w’ould be fatal to suc¬ 
cess. The power vehicles sbonid be kept absolutely to 
the surface, and there given uurcstrlctetl fnotlltles fot 
Hpc<>d, weight, and uuiulters; and tbe f<M»t levels main¬ 
tained for absolute frmslom for iK^destrlaiis. with the 
liosalblu exception of earrlugi's for small children 
Tlte reality of tbe pmldem wbleh Is already awaiting 
solution, win be Hppn>clated wlion It Is understwol that 
n single modern structure, such us the Woolworth 
Building, New Turk, contains 10,0IX) iteople, tin* isipu- 
lallou a gcKKl-sixed town, and that all these iss'ple 
must enter and leave at Irast once a day. and many 
of them more frwjuently. Much problems of congestion 
are not to lie met by the enactment and enforcement 
of rules and regulatluns restricting and liuiN'dlug tiie 
automobiles or street cars, (he very tneans by which. If 
unrestricted, much of tbe traffic might lie reUeve<l 
Rather, the opiKirtunlty f«ir full stswd and freeilom 
of movement should be given; as It can lx* by taking 
the foot fWBsenger wholly out of the way, and giving 
to him alao that greater freedom and entire safety to 
which he Is entitled. 

Hie Correiit Supi^ement 

M uch evidence points to a, point 273 deg Cent. 

below the freeslug point of water as the nlwolntc 
aevo of temperature. Cold approaching this ]iresumnl>ly 
prevails la interstellar space, and has also l>eeu pro- 
dueetl iu the laborabjry. Reflections uiwn these facts 
form the subject of an article In this week's issue of 
the Mcntitrirtc Ahkmoam 8o»ijtM«NT.--l»r. A. (llelchon 
writes on “The Human Siyo and the Photographic 
Oamefa—'Polnts of Blmllarlty and of Difference.”- -An 
account at the mensurwinent qf the luminosity of the 
glow-worm is given by H, Ives and C. W. Jortlan, 
showing that this mMture is fifty times more efllcteiil 
ttian our beat light souwami—A laboratory tor reaeurch 
Id ototos and photogntdiy, |>Mt oumpletod b.v one of unr 
laace taaantootnriiMI described, and the scotie 

of ita VTOtk ontltoail-^lW ^ber desortboe his process 
tor tba ayathetto iWMIttoitob oi iauBoaia. 


[The editors are not re»pon»ihlc for statements 
madt! in the lorronpondenoa column. Anonumous com- 
mwaioations cannot Ov considered, hut the names of 
oorreapondents will he withheld when so desired.] 

An Opinion on Price Cuttinflr 

To the Editor of the ficiKNTirir Ambbican: 

Logislatioii that looks toward the aholiahmont of 
prioe maintenanne by the manufacturer is a blow 
at legitimate inerchundising. It moans death to 
the small retailer and distributer and confiscation 
to the manufaetqrer, and is unfair to tho public. 
It fosters and enoourages substitution and adultera¬ 
tion. Wrong in principle and vicious in practice. 

H. C. Downs, Sales Manager Coca Cola Co. 

Atlanta, (la 

A SuffReetion for Flood Prevention 

To the Editor of the SciKNTirtf Amkkk-an: 

IJke Mr. E. A. Day of Ohio, T have followed with 
interest tho various articles on flood prevention, and 
have often wondered why no one mentioned the plan 
which ho suggests in your issue of June 28th. It 
seems to me by far the most practical plan so far 
suggested 

I am not acquainted with the middle West to any 
extent, but in most jilaces the streams flow through 
numerous flat meadows admirably adapted to such 
a scheme, with Is'iietit I^oth to the meadow land and 
to the coiinliv below 

Could not Mr Day’s jilan b<' improvisl iijHm, how¬ 
ever, by building l.iie dam entirely miross tbe foot of 
tho meadow and ))roviding a suitable culvert m the 
stream lieil ‘of such siwi as to carry a lil tlo more than 
tho normal flow of w’ater Then if the stream rose 
above a certain hmght the additioiml flow would 
Hjiread over Ibe mi'iidow until the wat<'r had risen 
to tile spillwuv which would bo providtsl in tho top 
of the dam Iu the same way the receding water 
would flow out gradually till the Imsin was empty, 
By providing larger culverts at certain points part 
of the meadow's along a stream would bt* overflowed 
only In tunes of extraordinary IIwkI. In this way the 
entire action could bo made automatic, no attendance 
being required for closing flood gates, etc. 

Southbndge, Mass. H. F Ammidown. 

Solar PhyaicB Observatory for New Zealand 

To the Editor of the Scientific AMBiircAN' 

It may interest you to know that owing to tlio 
generosity of Mr. Thomas Cawthron of Nelson, Now 
Zealand, a solar physios observatory is to he erected 
in this part of tho world He has promised to build, 
equip and endow a solar physics observatory, at a 
cost of alioiit ten to twelve thousand pounds. The 
site will probably Ix' on a summit known as 'The 
,Fringe,” at an I'levaLiun of 2,r>00 feet alwive sea-level, 
and (‘osily wcessiblo The annual average of direct 
sunsJimo is 2,.'V(I0 hours, and the rain register annual 
average during the past thirtj .years is 37.88 inches. 
Nelson has been termed the climate paradise of Now 
Zealand, and acconhng to lhx>f. Archibald, tho well- 
known meteorologist, Nulson is very auitablo fur tho 
establishment of a solar observator.v. 

Makv Phoctok. 

lf)9 (\illuigwood Bt., Nelson, New Zealand. 

A Few Wordfl of Appreciation 

To the Editor of the SriRNTiKic Ambbican- 

1 eannot nisist thi' temptation of inflicting another 
letter to let you know how 1 appreciate some things 
you ba'-e m-ently published. Some issut's back you 
published a rocipo for “Salterising Taght Broad” that 
has been worth (b(\ subscription price of the 
Scientific Ambbican for many years to us. In 
your issue of Ma.v 31st you have an article entitled 
"The Emliroulery of Knowledge,” w’hieh I think 
very appropriate and useful There is a sentiment 
gauimg grounil that the boy should bo taught first 
how to make a dollar and then how to keep it. 
Now if we become only a nation of money seekers, 
what will we he but a race of human hogs'/ All 
esthetic Bentimeut and refinement will soon he gone. 
When wealth is the only object of ambition, any 
method of obtaining it is countenanced, and so 
Uiere arise many evil praetioes among the jKiople. 

I have the first astronomy I studied at sohool with 
a frontispitoio map giving tbe sublime home of 
the mythological gods. I next got interested in 
this matter in the .®neid of Virgil; have since 
followed it up in Dante, Shakespeare, Homer, and 
others, as well as tho more prosaie works of 
Anthon, William Smith, Lempricre, etc. Mu«h 
pleasure has it given me. The man who wrot.e 
that article has my heartfelt thanks and host wishes 
in all rospoots. W. H. Smitb. 

Woodbury^ Tenn, ■’ 
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a—CooTex typo ArtUtlc tn lila lnr)lnatlou» 
anil Htron* In hla appctltlo* Interoited 
chiefly 111 blmteir 


•J—A type which la piitlent, pen-Utent. In 
aiatent, tvnaclona, Juit and drlUicratlnc, 
critical and lma*lnattvc. Good example of 
concave type (Note protulucocc of upiwr 
forehead and chin ) 



fl—A diadnfiilatMil oiectrtcnl eaglneer. A 
wcIMielaocafl type, perauaalvo and pUl- 



3—Montal-phlloaophlcal type of aoft-elnatlc 
conalatency. A aynipatbetic. optluilatlc, re- 
apooHl\u and emotional niau. who wunid not 
harmanlxe wltli the type pictured In No. 1 


coieriiiiM ky H< M> M twin- 

8—OocUlvo. Keen aapae of J«Mtt««> Vb« 
arttal or Judicial type. Not auaily coatrtaend 
and not caally ehaaiiod In vtawp^L (Mote 
rouDdneia of featurea-) 



»~Dotari)itMd. U«*nr*t«vtaa< A 

pleneey. The laailv* typa. fHMH ai)****-' 
neia at teatnro* with tom Un«a) 


The Scientific Employment 
of Men 

Standardizing Human Character 
By Herbert Newton 

P l(''K lip any dally newspaper published In any largo American city and yon 
muy read doKCOM of adverttsemeuta worded thus. 

WANTKI>—Entry clerk in recnlvln* department of 
wbolnaln drygooda houae Not over forty. Muet 
l>e ronactentloaa, accurate, and experienced. Ad' 
drCM X Y Z., Oox 241. The Planet, Uptown OOce. 

A huudred appUcants write. Those whoso letters are least angranuBaacitl 
are Invited to “call and see our Mr. Jackson between nine and ten o'clock to-mor¬ 


row inornlna." They duly appear. Mr. Jackson looks his men over. The old 
ones, the shabby ones, the drowsy looking ones, are promptly dismissed. Mr. 
Jackson may be right or wrong in disposing of them thus summarily. The rwt 
he (luestlons. Invariably he asks; “What Is your experienceV Finally he 
selects a man not unattractive In appearance, one who has been in the drygoods 
business for five years. 

>A'lll the man stay la bis new place? Will he be acccfdable to hla fellow 
workers? Cun be be counted upon in an emergency? Will he have the Inter¬ 
ests of the house at heart? duly time can tell; not Mr. Jackson. 

This Is the time-honored “hlrlug and firing'' method—wasteful and expensive. 
Rut Is there anything better? Is there any way of standardizing men as 
machines and materials are standardized? Is there auy way of specifying 
human cburacterlsttos as accurately us belting and steel are siieetfled for a 
mHcliine shop? 

Husiness men have thus fur Interested themselves bnt little In this matter. 
Theirs are sUlt the bit and miss meiboda of antiquity They try a man for a 
time, which Is eijulvaJeut to suinpitug a patent medicine or damonatratlng a 
machine, and they cherish the illusion that they are proceeding In a practlcul 
business-like way. 

The snU's manager of one large firm once tried three hundred candidates tiefore 
he siKveeded In obtaining un even passably eificlent force of twenty-five sales¬ 
men. The cost of engaging, partially training, and finally weeding out the 
27.’5 unfit Hinounted to over gliO.UOO. This was the actual money lost The 
waerc of time, energy and ojiiHirtunlty for profitable sales can be scarcely 
estimated. 

Business men forget that the demonstrallou method Is expensive and that 
it may sometimes |krnv<> disastrous. Hnmetlmes they try to cast uimui another 
the cost of demonstrating a man's lltncss. Hence. It Is a common practice t<> 
appropriate men who have demonstrated their ublllty In some enterprise. Where 
would the American navy lie If It attempled to ofllcer Its shtiw by a 
BrlMsh, French, and Japanese olficers of aldllty? 

Helectlou on a basis of experience iMr. Jackson’s method) Is ( 
equally unsatisfactory. Better a i»odlgreed colt from racing stock than an experi¬ 
enced cart horse If racing la the function required. The truth Is that experience 
without aptitude Is worth llttlo; and that aptitude without experlmice may be 
worth much. Bxperlence Is Important, but It la easily acquired when there Is 
aptitude, days or weeks giving a proficiency not otherwise accumulated In month* 
or yeurs. But how can aptitudes be judged? Psychological testa have been attvo- 
cuted, but their application Is exceedingly limited. A man la not neoessKrUy 
II good locomotive engineer tiecause he can disilnguisb red from green and 
because he responds quickly to slgimls. No psychological Inatrnmeut thus filtr 
devised cun determine whether be Is careful, whether he has presefiee of 
mind, whether he Is trustworthy. 

Idetilly, an elflc-leiit coumerciul or Industrial orgaulzatlon Is correctly fiealgiied 
us to functions and their Inler-rebitlon. Kach Individual In the orga&lxatton, 
wheth<‘r executive or subordinate. Is fitted by natural aptitude*) training mud 
exiierleiice for his function, and all are associated with reference to their 
commmi adaptability and harmonious co-niM>ratioa. Engineers, eXeOUtlves and 
organizers have worked on ibe problem of design until It now approachea tbo 
Ideal. The chart of organization with lino and staff function* devleed by Mn 
Harrington Emerson and the functional foremansbip plan of Mr. Frederick W, 
Taylor are examples ' 

It remained for someone to bring the problem of aetentlfic ogWtloB and anUgib 
ment of employees out of chaos and haphazard methods Ihto adcntlfie ddlelMlijya, 
This has been and la being done practically In several Igffe o^meitclal nEguddh^ 
tloDs, according to a plan ortgiDated and mode the bui|i of employment'dnil^ 
ments by Dr. Katherine M. H. Blackford. ’ 

Dr Blackford proceeds'on the principle that “the l(W*ei*t ^ ^ 

finest materials, tb* latest and best equipment, the rdoM awl ' 



10—A well kitowa eleetriml vaghMCr) a good 
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.' bt'.«CfMeti» ttOlffW tbcm sro mm fitted t)y luttpre 

' «Mlk«;')ii tb«’')i(^t platwa at <tlM right time, aufi-with 'the 

Bnw dtiTereut le tble palsit 

. ttott tHwdl1r'''OTtntaldM The maatifiietuver In prone to place 

aitppip In the 4tipM!iehtjt#cjr a« hie e^phf^, ot raw material, and to 
fiUlQt pd more abdttt it th ,i^ «»** that tlmr* are men etiotigh to run hie 
tpiM^lhde and to Jiaii iww ,;wi»ie oonaltferatloin of the retattve cost and 
lOf two HMwUoOe Ihe hoars; to the choice of men to ran the 

<lflif|Mhah tia wtll'derii^'jMarhel^ ^'nloutes, 

Xt ta Ohvlously naiahieottfie to pweo men and women in an orKanlaatton with- 
aefinenee to their fltiMM. It ie tloo deplorably wasteful of time and money 
tjf; the ottiployer and of ttaie, energy had psychical inspiration of the enaployeo. 
||^ j^eHagtou fln^rean.hae eetlmated that “the yearly money lost In direct 
O^/Ofi ^ aferaae nMOhtnhit of mtly 80 (ter cent ettictency (not by any means 
(i^^ttnaMal otaiidlHir) is nearly |ijS,OQOi not counting the loss of profit on output 
3l!Ui Inee in ^Boteney Incieaaes aa the poaitltm becomea one of greater import- 
anoe.” It la hut one step in advance to uee the cut and try or “hire and fire" 
method of selection by requiring actual demonstration of fitiieas on the part of 
the employee^ 

Or. Blackford has for thirteen years carefully studied men and women at 
their work, in their amusements, In their mental and physical ailments and 
ahnormaUtlea. In their religion, In their social and commercial relaHunsfalps 
and In their crimes, hbe bes studied them In all vocations, tu all luirts of the 
0nUea fitates and Canada, and, during a tour of the world, in eighteen foreign 
eonatrlea. lu her files she has details and complete records of her examinations 
of 10,(100 persons, and summarised and classified records of her observations 
of upward of 60,000 more. 

Am the result of her studies she has devised a NCientiflc luethml of Judging cliar- 
aoter, a method which yields accurate, clear, and easily npiilicable information 
as to the requirements—in human aptitudes, training and ex(Ni>riencc—of each 
function In the orgaulsation; which provides for the selectlou of human inate- 
riat hy uwthoda for detenninlug Its inherent and acqulrtsl (lualltles; which can 
he tanght to IntatUgent examiners and used lu analysis rapidly, nuobtruHlvcb. 
anfiifWttbottt requiring more than passive co-operation on the {.tact of the appli¬ 
cant; and lastly which provldea the management of any organisation aectirate 
tnfonnattOB as a basis for associating workers and exeontlves lu such a way 
as to realUs the greatest poMlhle efficiency from each > 

X%e system which she baa demised4caki entt^ly with estenmls In an lutul- 
ttw wsy we sU reoognlte the valoe of external characteristics in Judging human 
cap^IUlea. Bven our language Indicates It The “roving blue eje" Is not an 
«)fnpty phraoe. The words “thick shinned" and "thin skinned" i‘onuote both 
Phyaioal and psychlcnt degrees of sensitivity, 'die scusttlve, delicate mindtsi 
man usuglly has a fine textured skin; the coarae-mtuded man a coarse textured 
shin. It h) an embtyologlcal fact that the skin was and Is the original sent of 
«U senaathms. and tbaf spinal cords and nerves are but modified and specialised 
intnroed addn .Ht neeeaslty a man’s skin indicates the texture of his hraiii. 
Ijtr. Blackford holds: “U la a law of human nature havlug niilrersal application 
that the slae, color, proportion, form, texture, waislstency and structure of an 
object Indicate Us function and use." 

As the result of all her Investtgatlom, and studies site bus detormliied u|K>n 
nlno fundamental physical proiawtles. \nrlatlons ninl (.■oublnotloiis of which 
Indicate the charncterlatlCs not only of human lielngs. but of all other uuiterlal 
objects, whether animate or inanimate. These nine fundamental projierlles arc 
teglsrc, »te«, color, farm, slraclnrc, conslslcac}/, ptaiHMtUm, rtftnoHUm and 
esec or ate. 

Kach of these nine properties bos a distinct manifestation lu every ]>ersoii 
For example, texture mdy be fine, medium or coarse. Sixe ma> lie large nr amall 
mud all degrees between.. Form may be extremely convex In general tendency 
or extremely concave, with all exUemes of convexity and concavity, and with 
alt combinations of convex and concave features of face and body. 

Structure may be slight and delicate, square, bony, aud muscular, round and 
corpulent, or any degree and combination of these. Oonalsleucy may la* very 
hard, very soft, elastic or varying gradation of these. In proisirttou we find 
almost every laiaalble combluatlou <if proportloiia of different {airlH of the body, 
head, and face to one anottier. Kxpreaaion has almost as many vartatioim sa 
there are iwopic, as does also experience 

Dr. Blackford's Investigations indicate that each of the nine elements she 
euamerates is Indicative of certain inborn or acquired characterlstlca of the 
ludlvldual. 

For examide, she points out. texture Is a great classifier of humanity The 
Individual of fine hair, flue textured akin, delicately ehlaeletl features, slender, 
graceful body and limbs, as a general rule, is refined, loves beauty and grace, 
and likes work cither purely mental in Its nature, or offerUtg nn opportunity to 
hojtdlo flue, delicate materials and toola. On the other hand, the mnii with coHrs<> 
hair, exMrae textured akin, and large, strpngly formed features Inclines as .i 
general rale to occupations in which atrength. vigor, virility, and ublllty to live 
and work In the midst of harsh, rough, and nubcautiful c<»iidlll<itjM are prime 
roqulremeuto. 

Mark well lu this statement, however, the quatifyliig phrase, "aa a general 
rale.” Other elements besides texture may modify the final result. Also note 
well that tbeao are merely suiweatlve examples of all of the many things that 
textura may Indicate In the Individual. 

Some slfflUariy auggMtlve ludicattona of the other proiwrttea may also lie given. 

In slae. men of stature and light weight are obviously adapted to light 
wonk, and work requiring qalokness and agility, while men of large stature and 
heavy weight ire adapted to lifting and moving about large and heavy muaBea 
of materlol when engaged In physical work. 

Jt la no aeqrot to ohaervant empJoyeta of tabor thgt blondes, as a general rule, 
on changeabte, varlaty loving, (Httimtatlc, and apeculatlve, while brunettes are 
constateut. steady, dependable, aerltms, and conaervatlve. 

Form Is evidenced In the shape of the features, and of the entire body. It 
requlrea no scfentiSt to observe tltairiie greybotind Is quicker, more resitonslve, 
apd )CH enduring than tb« huU40|. JMtd it tUriw Out, as one might naturally 
that the nwn who eeaaii^^ the gnybonod In form is quicker, keener. 
rMPODolve, and taM andnx^' IfiMn tha man who resemblea the bulldog in 

^^^wwtguMory oxamlnattott «f Poota, odttoators, and essayiata 

m qhow a WWM BWWi to melahte the triangle In Stn^re 

:^!#.!|is«kd «i»d'hi(MJ|t*H(wth hehifBit'Pv art<le'.al»?0 ood narrower in '^e lower 





at)—An execntlvu of flno texture who wIiim 
xnd bolds the loyalty at all grades of work- 
liigninu 






























Colonel Goethals’ Private Car 

itrpiiK YRLLOW DKVIL” i» th# pet 
1 iinnie by which Panama Canal 
w'crIttTN Know tlu» firlvafe mohw car of 
CoJiMJt'l (im'lhols. It la Hpiwirentljr a com¬ 
bination of nntoniobllo and "dinky,” aa it 
liHH a iMiworful gna onidue with hood like 
nil antoinoblle and a cowcatcher like a 
locoinollvp. It nine on the tracka of the 
I’nimmii Railroad and will take the chief 
niiKlueer to any part of the work where 
the railroad trackn run. In front of the 
odd radiator on top of the coach may be 
Keen a jioworful Renrohllght, white a alml- 
lar one 1« mounted at the rear. Thle 
nenda Ita raya to any tiolni that may need 
apodal liiapectlon during a night trip. 

Aerial Divers 

T ub blgheet t>otut on the face of the 
earth rlaee 2s,f»02 feet above tlie aen 
Tula iieak of Mount Everest pokes Ita nose 
above the llfe-siistalnlng ntriitum of the 
earth's atmosphere. To reach auch an 
elevation, It Is quite as neceanary to em¬ 
ploy oxygen supplying apiierntua an It is 
for the diver who descends Into the sen 
The highest isdiit ever reached by man 
without the aid of special breathing appa¬ 
ratus WHS N.fMKi meters or altout 28,2011 
feet. This was on April 18, ISTS when 
the biillmin "Zenllh” left Ln Vlllette with 
three iiaasengers abuard and came down 
three hours later w&H'-lwo at the i»as- 
sengers, MM. Sldel and Croce Splnelll, 
suffucated and Gaston Tlssandler all but 
dead. 1'baf record for height has Just 
laiuii broken by a wide margin by the 
balloun "Icure," which, on May 2Sth of 
this your, left Baniotte-Hreull, rose to an 
altitude of over ten thousand meters, or 
nearly thMu~thrrr thaumnd feet, coming 
to the ground five houra later. Two of 
the passengers, MM. RleiiulmC and Jacques 
Rchnelder, were photographed by the third 
imssenger, Altiert Menouque, at the 10,00u 
meter elevation. The photograph Is re¬ 
produced herewith, and It shown the 
aenuiauts well bundled against the 
extremely cold weather at that altitude 
and each fitted with nn oxygen-broathlng 
apparatus. Each upiutratua consisted of 
a, container for 1.6(R> liters of coiupressed 
oxygen, u nose and mouth attachment con¬ 
nected to tlie container and a means for 
regulating the feed of oxygen as needed. 

Railway Automobile Newspaper 

D uring the Olldden tour from Mtiiiie- 
Biwlls. Mtnii., to Glacier National 
]‘arlt, Montana, July Hth to July Idth, a 
dally automobile newspais-r was printed 
on the hotel train of the Great Northern 
Railway, which accompanied the auto¬ 
mobile tour to furnish eating and sleep¬ 
ing HccommodalloiiN for the mwlorlsts. 
The iiew'sfiatier plant was installed in a 
dynamo liaggage car. 'J'lie plant Included 
a linotype machine, a <■,> Under press, and 
an engraving outfit, The staff photog¬ 
rapher's dally story of the lour was told 
with halftones prepared lu the engraving 
plant The accompanying photograph 
shows the ‘'comisislng room.” To run the 
plant B four horse-iaiwer motor was used 
which obtained Us power from the ear 
dynamo 

A Noise Orchestra 

I N order to add a touch of realism tu 
moving picture exhibitions, If Is cnsloni 
ary to punctuate the pictures with the 
noises one would hoar if he saw the same 
scenes lu real life. Heretofore this has 
been done only occasionally and half¬ 
heartedly for the I'easoii that many of the 
sounds called for were dlfllcult to Imitate 
without H|ieclal aiqiumtus. However, a 
machine w-as demonstrated at the recent 
moving picture exhibition at Grand Cen¬ 
tral Italaco. whereby any numl*er of dif¬ 
ferent lifelike Imitations can Ite produc<>d 
by merely turning the proper cranK or 
presfdng the proper i»edal. This stage 
nolae cabinet is the Invention of Mr. 
Hamuel Lapin. More than a hundred varl 
oils sounds con he produced. Not only 
are all sorts of domeetlc and wild animal 
calls produced, hut also neobanical 
sounds. For ljiBt|MR!e, there are fifteen 




NoIm orelMrtf* for gwfliifi nWtRl^lh 
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tatlon of Itw' 
the rattle of 

clatter of hwfsfg* ' 

«tid oviHr Mft «w«aw!l 

wlrMeM fce1f**a^.S,4»/a^l?|*''M. 

ery lUnihAt, tile itilW ^ ladtar IwMa 
eiigk of the tyiMt«mtor,M|j;^;rj|^^ 
latch, the hlftekKultli'fl savti tbh 
ing of dlahes, eyerythlfig' 
craob «f broaklnfi china 
dlUoh to these aeBeraJ fto»*w 
produced by the moehlne. It 4« eioll 
with uauBleal attacbmeMs to ilrod 
church-organ musle, cathedral 
violin music and that of hraae Ins , ^ 
nyento, either tisRly «r la « hand, 1|i> 
posslhUlties of thle awchloe ate a|d|- 
eatly liqiltlee^ and sboold otid grehtlylp 
the enlortii^niMiDt afforded :hy tim lo* 
ing ptotttie exhibition. B 

ismmrnma^ I 

A SIP® from lt« agrtettltnro. attehttll 
le hdlilg dlneted to ihe ndimmi 
of Bgypt, tt MlDg oatorolly aticed wtathif 
valuable minerals are not to he fonnd 
aeath the Immenee desert traota exihi# 
tog beyond tiM Nile valley. A leadbig 
French authority Prof. Potler treatind l(t 
this eohjeet refers to Oie recent dioooveiiir 
of oil fletds at Gemeah on the coast ne# 
the mouth of the Rues Gulf. One sound¬ 
ing operation traveraed a tblneh layer of 
osokerlte at a depth of 200 feet, suti 
within the last few months the petroletna 
question la quite active. We may incti' 
tlon the first boat load of (MWO tom of «fl 
starting from the Red Rea, and ntm 
petroleum fields have been lately dlacdjih 
ered. It Is stated, toward the Rlnol n«U® 
Turning to copper production. Egypt win 
rich in this metal In ancient tlmea,;h>||t 
the mines were of such kind as A; he 
easily wuiiied and for this reason ohe 
now exhausted. Traces of the copper 
mines have been found. In which the ohe 
took the form of sUlcate and carbone^ 
However, a good vein of silicate to nm 
found on the east cost of Sinai peolusw 
and other deposits are seen in nehrhh^ 
Ing places. SCanganeee deposits fire 
observed in this region, and good lead oMl 
xlnc beds as well. Gold Is already hstag 
taken out at. several centers lu the w- 
trenie south of Egypt, and to the soath 
of Assouan there have been lately tatom 
up the ancient gold mines of the period 
of the Ptolemies. On. the shora of tlie Bod 
Rea at Hukart quarts having three oniifiM 
per ton is now worked. PreMous stoiua 
arc represented by emerald, turquoise and 
peridot. Phosphates seem to be a more 
Immediate and sure source of wealth fier 
this country, and several beds lit the Mle 
valley show 70 per cent Of pbosphatoo. 
The richest potuts, however, seem tu'lw 
at Rachld lu the Taklah oasis and at s4im 
distance out in the Libyan demrt, WO 
miles from the Nile valley, but the fujlm 
extension of the railroad will bring tiMM 
within roach. W: 

Datdt Dairy Metliods 

T he most minute precautions are imed 
In the model dairy (arms near Ahe 
large centers In MoHaad lu order to pro¬ 
duce mllk-htiVliiK the 'greatest degre^M 
imrlty, It belfig deOtoned specially lor K- 
sumption ag fresh milk. Idven tho ImM 
of food given to the cows and Its gusM 
are looked after so as to avoid digeatlMto 
troubles whie^h are known to affect the 
quality of the milk. Retove Iplllting, |lto 
hind parts and udder oveoarofnW watil^ 
with boUed water and berto acld, and tib 
the ankuil to taken to the roofii, 

this apace beltig woohed dtiti dtotafMf^ 
once R day.' 'the inUk.to.d<d^totad to 
ctoi.'.atMtUl# totoktots. 

.cal exoitoitotoin to tototo''thdi^>':|K^iS 
henttiw,. and'-'ltow.. 
R meciRi Itotof .^totore ' 

' .toto;wap ^ , 
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Inventions New and Interesting 

Simple Patent Law ; Patent C^ce News; Notes on Trademarks 



oAutoMAttcAlljr rcf«litt«d ammania r*< 
fricaratiiiic amMmtuc 


Fig. 2.—Andiffjrmi'LliifrHn •nlphur diftxide 
machine. 


Fig. 3.--Refrigerating machine operated by float-con* 
trolled levera 


BfBchines tor tlw 

Hobm 

D UBINO the hot eumuier raouthe the 
comfort and bappluemi <tf reetdentH In 
mtbtirban and eonutry piaceti are largety 
dependent upon the vtatta of the iceman, 
and the inventor vrho ki able to produce 
a anuttl rafrigeratlog machine which will 
emaacipatc tbeae people from their ab¬ 
ject deiiendeuce 1« cure of hla reward. In 
order to prove a auc(<«iM, aucb a machine 
aboold tM a« dorable and aa eaally oper¬ 
ated a« the ordinary home ateam heating 
apparatna IJnleaa the machine can . be 
eafely and etBclenUy operated by the aver¬ 
age honeehttld servants it will he imprac¬ 
ticable. for the expenae at aklUed labor 
wouM render the uae of aveb a machine 
prohibitive. Many attempts have been 
made to prodtice each a macUlne, but with i 
t^rylug stMoeea, for there are many dllB- j 
cult problems to be overcome in auch a 
device. 

For thia purpoae tbe couipreiMlau ma¬ 
chine probably afforda tbe greateet prom- 
iae. In thia machine there is a comprett- 
aor which acta as a pump, drawing In the 
vapor of the volatile refrigerant on one 
stroke and compreasing it and forcing It 
• into a condenaer on the return stroke. 
Over the tMindenaer cold water is run to 
take away the heat of the gas due to the 
compression and also tbe latent heat given 
out by the gas when It is convertwl tutu a 
llijuld. The llfiuld refrigerant being under 
Ugh pressure is forced through the ex- 
ttanstoii valve into tbe refrigerating coll 
or chamber where it evaporates and cools 
the air or brine in contact udth tbe outer 
walls of such coll or chamber. As fast 
as the vHitor la given off by the evaporat¬ 
ing liquid it $s drawn off by the compres¬ 
sor and agAin forced into the condenser. 
Where It la liquefied. The volatile refrig¬ 
erants generally used In comprasfdon ma¬ 
chines are anhydrotts ammonia, carbon 
dioxide or sui|>hur dioxide, almmoula hav- 
ihC tbe preference. Where ajumbtila is 
hsed the preseute in the condenser must 
he -maiittaiped at about iTfl pounds. 
#der t|ut It m«y liquefy when qooled by 
uqiter of tqrdilB«g^ temperature. With 
uaoh tuealvuee the pacltlngN of the com- 
pveseor mni^ toe very tight ang ou to email 
Mwittilthe ^ loeses ire very high. 

tie ilNeiiil^^ emter Call for fay 
liHigth ^ PTMeuri wcujd rise 

ffg, Moft 0>m pt ‘l^pe equnec- 
' lilfu/fMi^‘he-U^ the, 

cimw^ uf eta- 
,eifiitt''iaiinui^ ,i«a- 
lute 


temitirature can be maintained as low as 
desired. No skilled attendant Is required 
unless In case of emergency. 

Fig. 1 shown a small amm0.ila .machine 
located on the top of the ordinary refrig¬ 
erator wltb the cooling coll located In a 
brine tank within the refrigerator. 
Within the refrigerating chamlier Is a 
thermostat which, at a certain low tem¬ 
perature, closes and at fixed high tem¬ 
perature opens a valve In the cooling 
water Bupfily pl^. The pressure of this 
water, by means of a diaphragm device, 
closes a switch In the circuit to the elec¬ 
tric motor which runs tbe compressor. 
Should the water supply be cut off by the 
thermostatic apparatus or fail for any 
' cause, the lack of pressure under the dia¬ 
phragm will opcu the switch and stem the 
motor. In this way the machine operates 
only when refrigeration is needed and 
only when there is an adequate supply of 
cooling water. Of course, much depends 
upon tbe reliability of tbe automatic ap¬ 
paratus. but there aptieara to be no in¬ 
herent dlOlculty in cuiistructlng such de¬ 
vices BO thf t they will ijerform their func¬ 
tion prO|)erly if given a little intelligent 
care sad attention. 

At first glance it would appear that sul¬ 
phur dioxide was peculiarly adapted for 
UN(> as a refrigerant in a home machine, 
on account of the fact that it liquefies at 
a very much lower pressure than either 
ammonia or carbon dioxide; still it baa 
one serious defect when used in the con¬ 
ventional form of compression machine. 
The suction pressure must be below that 
of the atmosphere In order that the liquid 
in tbe refrigerating colls may evaporate 
at a suHIciently low temtterature to effect 
refrigeration. With such low preaaure ala 
will inevitably leak la, especially tbrougb 
the packings of the compressor, and h» 
time will render the machine inoperative 
bscanse the air will not liquefy, and there¬ 
fore its circuIntlQii tlirongh the machine 
canuot effect any refrigeration. There Is 
also danger of brine leaking into tbe sys¬ 
tem, and when this happens the machine 
la apt to be seriously damaged, as tbo 
water combines with tbe gas to form sol- 
(IhurOus add, which Is very corrosive. 
However, two Frenchmen have brought 
out a suh>hur-dloxlde machiue, fihowu In 
Fig, 2, In which these dUHoultles have 
been overcome in a very ingenious way. 

I In ibis machine all moving parte are emn- 
j idutely Inclosed in hermetically 8eaie4..<ias- 
inga, thus preventing any posslbUlty <tf Idr 
leaUnt into the aystem. In extwahi 
ipearahce tfala machine resembles « damb^ 
ibeiV-with an extensiou on one ehd » 
Wti atracture wWlin to 

^hiMdiMka to two-B«wtate tanks, r,to;p|h 

toa eoTsnd Sbdl. », wUdl >MCva» «t Hie 
doctor wW toiMUrttoliFtouMweatohch^ 


while the larger shell A, which acts ns tbe 
condenser, will rotate in cooling water. 
The two compressor cjiluders are made 
In one heavy piece which Is loomMy hung 
on the hollow shaft and tbe pistons are 
recUirocated during rotation of the cuslng 
by means of eccentrics fixed on the shaft 
Ring valves are used to control tbe suc¬ 
tion and discharge. 

In operation, the compressors drav off 
tbe vapor given off by the liquid sulphur 
dioxide evaporating In tbe shell U, (’om- 
press It and discharge it into tbe shell A 
whore it is cooled and liquefied and again 
flows back to tbe shell B to he evaporated. 
In case the aupply of cooling water falls 
from any cause, the pressure rises, but 
before It can l)econie dangerous the pn-s- 
sure overcomes the weight of tbe com¬ 
pressor cylinders and they rotate with tbe 
shell. This means for avoiding high pres¬ 
sure is a very Important feature of the 
machine, for it Is Infallible in operation 
and iiideiiendeni of human control. The 
brine tank may IH* inclosed in the refriger¬ 
ator or the cold brine may l)e pnmiwd 
through pipes located therein In cica* Ira 
is desired it can be obtained by filling 
small cans with water and placing them 
in the cold brine. 

By actual test It has lieeii shown that 
these machines are quite eflicient ami can 
be run continuously for many years with 
out repairs. As all the moving lairis are 
inclosed tbe macblne la practically "fool 
proof’ and any one with sufflclent intelli¬ 
gence to turn on an electric switch and 
tbe cooling water can oiwrate it In case 
there is a cheap water supply and of suf¬ 
ficient pressure tbe machine may be oiM>r- 
atod by a hydraulic motor and the waste 
water from the motor may be used to cool 
the condenser. A careful study of this 
niachlne will show that It has many ex¬ 
cellent features that should make It u 
success, and it is tielieved that the pre¬ 
diction is warrautod that when home ice 
machines come into general use, they will 
be of this tyiw. Tbe original patent on 
this macblne has expired and an attrac¬ 
tive field is now open to inventors. 

Attempts have been made recently to 
adapt the absorption machine fur homo 
use and such a machine is shown in Fig .1 
In this type of machine a condenser and 
refrigerating coil are used Just as in the 
compression machine, but in Ueu of a 
compressor a large boiler known as the 
generatcfr-absorbec Is used. This holler 
is partially filled with strong aqua am¬ 
monia and heat is applied to drive off the 
ammonia in anhydrous condition into the 
condenser where it liquefies. When prac- 
ttcaity aR of the ammouia has been ex¬ 
pelled, tbe Rqnld in the boiler is permitted 
to cool down, and it then readily absorba 
tbe awunN tepot ae fact ua it is ^ven 


off lu the rofrlgcratliig colls In the ina- 
chluo lllustruted, the coiidoiiscr Is in the 
form of an u)»lgbl iniiK <‘(iiiiiiiiiliig n float. 
A 1 tho end of the hciiHiig pei bsl tills con¬ 
denser « 1 II be nearh full of liquid am- 
iikiiiIm mid Ibe Hoiit in rising will opcriitu 
« syKlein of boors to <-iit off tbe gas to tho 
bnnier under llie geiierntoi mid diverl the 
flow Ilf cooling wilier fiom the eondeiiser 
In the gen<>rHlor-iibsorber At llie end of 
the iilisoriilion iieriod tbe flout in desraiid- 
Ing will ugiiiii iwerse the valves. Tho 
suraesH of this macliiiic also depeudH uiwu 
tbe ruitoniatic ajipuratus jiroiicrly per¬ 
forming Its function. 

This Push Button “Talks Back” 

IT is n'ported that, a patent has been 
'taken out in Norway and appboationa 
filed in England and Germany for an 
eleetrie push button whioh when pushed 
has eonneeted with it dovieos by wbieh 
the person whose attention it ig desired 
to attract may raspond so that tho one 
signaling knows ho has bism heard and 
the one being called is saved the annoy- 
anee of listening to ropeaUid ringings. 
The result is aecomplialu'd by an eleolrio 
magnet providisi with a buxxer and Idle 
eoDvenionoo of tho uiiprovornont appeals 
ospocially to those who may lie suranionod 
during the night, such as physioians and 
nurses, and should Isi round useful in ooii- 
neotioii with call buttons where thosti 
oalled cannot always ininiedialely rospunii. 

A Novel Electrical Clock 

D ANIKI, OHAWBAl’tJIl. n pioneer 
eleetrlcnl inventor, whose netlvlfles 
PBiKiclally lu telephone Hues lire well 
known, lu the lute sixties built it eliH-k 
which Is now rutmliig at ('iirllsle, l>u , In 
the offlee of bis son. (’luirles H Ilraw- 
buiigli Tbe clock bus coiiliiinetl to oiier- 
ale since ls 7 t>, except when being moved 
from phiee to pinee. mid oiiertileH without 
winding Tbe is'iidnlinn, ueigbliig forty- 
live pounds. Is o|)eriilisl b,\ tin ordinary 
ebs'lro-ningnet mid ii iierninueiil iniignet 


mid eiiongli ourrenl to keep Hit' iiendii- 
llim swinging A issonllHr feiitiire of the 
eloek is the cominqisatetl iH'iidtiluni, w'blch. 
itislend of being in the eonvenlionul “grid¬ 
iron” form, coniiirlses a jinlr of brass rods 
and a pair of stral nsla. which eoimect 
with each other niid wlilt the pendulum 
bob by means of two short levers, so that 
the bob of the iiendulnm will Is* UfttKl to 
Just the extent the |H-iidulum lengthens by 
exiwualou It la exim'ted to ruu 100 years 
before needlug rmiewal of any parts. 














Notes for Inventras 
A Hlidini! Racine Shell Sest,~-Adnan 
(icranlin and ('iiarlt's Sauve of Pembine, 
N I) , li«M' MC'cunal a (latent, No. l,fl5H,- 
K.V>, !i)T a Nlidme scat for a raoing aheli wilJi 
a H|innK v-lmh draws the Heat normally 
toward I he Ixiw of tti(‘ boat, the seat oon* 
tael me with ati anvtl at the completion of 
Its forward movement. 

PhonoKcaph With Disk and CyHnder- 
record Mechanism.—In patent to Adolph 
Stiliwor of Buffalo, N Y., No. 1,058,011, is 
sliown an apparatus in which are oom- 
binod a (ihonojrrajih disk-record menhaniiun 
and ft cylindi r-record im*clianiam toRether 
w'lth a dnvniK mechanism which may be 
clutched to either the disk or the cylinder- 
record mtwhanism as desired. 

A Coffee SnbstUnte. —.Tohn L KelloRK 
of Battle Creek, Alieh , has (lateiited. No. 
l,(V)0,47l, a <-offce siilistitilte in wliioh 
there is an admixture of a slarcliy material 
and syrup whicli Inis bniui healed and oon- 
verts'd into and expanded into a puffed, 
(Mirons mass browned and puivcnzed, the 
standi beiiiR dextriiuised and the syrup 
lieiriR m the form of caranieli/ed BU(|(ar 
An Electric Washing Machine.—In (int¬ 
ent No J,0,>P,071, for an electric washing 
mnelmie. issued to Uiehard 11 Kohinson of 
New York city, are included electrotle,s fed 
from a source of cumiiit sii|>(>h’ and means 
for reversing thti (Hilarity of the eloetrodes. 
In the use of the invention chJonii is utihxed 
as a liluaohing element and the chlonn is 
produced by tbe direct action of the oiir- 
reiit passing between the eleetrodes 

An Inventor Congressman.—The Official 
Congressional Directory for the first se.s- 
aion of the Olird Congress, issued April, 
1H13, cuutain.s short hiogrnpbical notices 
of the differi'nt rnemliers of the House and 
Senate. That of William Henry Wilder, 
rei)W*setiting the third district of Alassa- 
chusetts, roeitoM that he was a merchant 
until 29, manufacturer and inventor, and 
has had issued to him over oO (latenls, also 
that Mr Wilder is » lawyer and expert in 
patent matters. He was elected to the 
ti2nd t’ongH'ss liy 130 and tlie ti3rd Con¬ 
gress by 3,203 pluralit.v 

Five Can-fliling Patents.—Walter J. 
Phelps of Ballimure, Md , assignor of one 
half to Frank (Sebbie of Koehester, N Y , 
has secured the patents for ean-fliliiig mo- 
ehincs or aiitiarntus in which the maelnncs 
fill the cans through a small (lerforatmn of 
stiidi ft siite as to (ireveiit s|ioutan(Hins out.- 
flow of liquid tlierelhrough, the small filling 
oiiejiiiig iH'iug also (la.sily closed by a single 
small drop of solder, the smaller the opt>n- 
ing the smaller the dro(> and less the liabil¬ 
ity of any of llie solder euleriiig tiie can as 
a loose glolmle The (lateiits include other 
features and are numiiert'd from 1,058,093 
to 1.0.58,0117 inolusive 
A Folding Pistol. - I’aU nl No 1,059,-105 
has issued to the Kim|>le.\ Arms Manufac- 
lunug Company, Denver, Colo., as assig- 
iMie of Horaoe M. Siirague, also of Denver, 
for a (ustol m which I he barrel is lungtid to 
tlie handle uiid is ada|)led to fold against 
the handle and the spring-actiinUid ham¬ 
mer ill the handle is oocked by the folding 
of the barrel, a dog being provided for 
looking the humiiKT und n two-(i»rt trigger 




BntAwmy. Now York trfty, uadurtook tke of H« rttokn, whm toftBX k gogpondad wCttl ^ "ifW* 

•woeping of the avenue. At that time tho and *»»«• one hCSited* Yho power aaeaekt*^., TO 
condition of Pettoa^vaida Avewie, the [eapehtfed in oompveeung ^ air In tht be df MmitoeM’lip 
national parade ground, was sUCh that Mr, reeerwk is neatly all returned Id work HunilMy add f 
Crltohenson had to put about one hundred perfomed by the piston Id Uw dfUddnf He|»to#idd>,<mf s 
laborers to work cleaning off the nearly foot before the egplosiou Of them fh fh* 

deep mud before the operation of tbe mixture of gaeei. .trado»mdlW 

sweeping machine. ■ ** the 

A CeUler With Two HuOs.— A eoUier TrddesBUttk N«tCd, , 

formed with two spao^a^ side porthms Oneida Cemmniaty. *Cidd0-ldt»fc-*-fe ^ 

so lurangod as to native betwe^ them the trade-mark o«uie «c port. Onot^ 0<W»- iataSTto ffiSwl 

ship to be coaled and having a bow p^n the Gbnudkekder of Pat- ^ « 

^neotmg the side i^rtiow and drffvw held in sffimti»cr the deddon of of 

(dpes for directing the coal from the side ^ Examiner of Trade-marks nfiudng to Oennki kw * ^ 

portions into the ship between them, w a certain trade-mark, thatvdiea a " • 

shown in a patent. No. 1,050,201, to showing a oertaln oonslruetion ex- .NaIws 

Charles Pacqmer of New York city. ^ ^ nianufaetare 

Two Nikola Tesla Patents.—Tesla has artloles in aooordance therewith, and dutt Tne Ckw* of ^^wew Od-P 

seeured two patenU, No. 1,061,142, fora right OBonot be taken awdy under the guise “I” «* ^ S** 

rotary pump, and the other. No. 1,061,206, of a registration of a trade-mark. The APP»M <« the ^ 

for a turbine, b<.)th of whioh include suitr ttiMliymark in quowtion doaoribi^d M rBV*ffwn(J tpn o^oinon ^ 
abk* oasinffB with inlet and outlet porta and **the raiaed, aubaUatiftUy editnilar or 0- ^ wid 

a plurality of plane surfaces spaced npwt. ahiyjed film, having distinct edges appear- **‘***‘•4.**®^ 

The inventions have already been de- ing on the back of the spoon bo^,” end the PnknfnWlwF, uf ijl 

scribed at length in the columns of the refusal 0/ the Examiner of Tmdo-marks to **<*iil» to tjie CkutinilipiiMi^t j^^ 
SctKNTiric Ambkican. register the mark wu baaed on the ground **®wd 

Show Window and Show Caro Improve- that the mark is not A diaUnot mark of wventlan, oio OpUW «lid.- ' £ 

ment—Patent No. 1,060,787 to Tron O. origin and ownenhip, and he cited several W 

Peterson, of New York city, atuignor to patents to show it to be common to plaoo a cvw ttw prtor krt cowtuSSs a mSi' 

Store Improvement Company. Ino.. of film of metal on the back of the bowl of a eh^ nipi Mipoiont to thoss tSSm 

New York, im for an apparatus such as a spoon. in the sn. But tai Uw'Stwsnce.llf’'PW kf.'tB ft' 

store window or show case for exhibiting Trade-mark Opposttien ia Salatleii to sS 

merchandise which has a ^spar^ par- jjnMr CompeUUon.— lu a recent ease b« lesolved In fever of the appUbiMt.'' 
tition and an opaque partition m front of ^ The The Court al«o said; 

the transparent partition and extending j OUver Manufacturing Com- ..white the of new matsrisls w pmdbcs- 

vertically partly across It. the Idea being U) ^ Appeals of the Dis- s known wsult. or of known mMsriSTS " 

remove the reflection in the glaes of the Columbia refoni to a timely P™du.» a now but obviem rwnlt, Miut'iHlI 

st<mi window or show oaro of obleot. in criticism in the decision of the Examiner 

rout of the glass so that the at^tion of ^ rnmh of the evidence krtS 

the observer is not attracted from the appearing m the record ae follows: to epsraiJon or product cn. o eketehor InkMd 
article lu tho window. “There is a groat mass of testimony in •>* inoffidsney. (dvas u> the deylos wnr Ams^ 

A Holder for Gas Mantle..—In natent tbi. n«p «bi«h (. ontindv irrelevant «"*“ ■»* janpwtiro. le teMveatfcn, ead 


Cord Feeding and Fastening Tongs. -~ 

Patent No l.Otil.Hl.i to VVilJmra A Coatt-s 
of ,Sidell, Hi , sliows ft comliinatioit cord 
holder and fastening eleni.her in which a 
puwr-liki' eonstnieticiii has one of its 
handle hart, bored longitiidiiiftllv to form a 
(lassage for ft eord run from ii ball or siiool 
anti the yaws formed l.o (qierale eleiieher 
devices U) secure tho cord wlini passed 
around a (lackage. 

An Early Street-aweepiBg Machine. - 
The Washigttton Slar attention to 
an eariy experieaee in street tdeaning m the 
national capital and quotes from its issue 
of I', bruary 10th, 1863, fifty yem ago, 
lelling how Mr. Critobenson, proinfktfik of 
the patent stroet.-Hweeping madhinB 
bore his name aii^Twras then in Upp iU': 


front of the glass so that the at^tion of ^ ^mb of the evidence mi krtS 

the observer is not attracted from the appearing m the record aa follows: to epsraiJon or product cn. c eVeteCor Inkikl 
artielo lu tho window. “There is a groat mass of tosUmony in •>* bteffidsney. idvss 10 the deylos wnr 

A Holder for Gas M.ntles.-In patent this which is entirely irrelevant to ^ “m ‘mST’toJS? 

No 1,059.978, John Cartwright of Clevii- the questions which this tribunal is inventive dtorovury ^,4- iqr 
land, 0.. shows a device for attaching and colled upon to decide. The record is oaorioted In an totsUlgcai amroMsisldu c( Mw 
removing gas uiaiifJes which has a eylln- fuU of matter which relate, wlely to etenwbt* entwto* iiMo Uw devtoe snd Uts 
dmaJ sLoU with rooesses in it. upper edge the quesUon of unfmr competition in ^**^ ” ^ ^** 

to rroeive the arms of an inverted giM roan- trade, which matter it has been repeat- oomnwroe. Ths extent to which he Mpdui^ 
tie Ml tJie eylindneul shell eon lie cosily «in- odly held cannot be oonsidared in a . or sitwod extetin. Inventtoos Is ontniDasmtH;. 
iieoU'd with till'mantle and cause the man- trade-mark opiMiUtion. The only ques-lsHu* be MoompltoiMid a new and ItMMBnM 
Ik) to lie rotaii'd, a handle being suitably tbiu for oonuderatioii here is whether jJf 
oonneeted ti> the shell or not applicant is entitled to register pSIlt to mroovw ths^d^ that nui£ 

Converting B Bnaine.. Coat Into a Dinner his nuu'k.” led the line between falhoe and wioesss." 

Coat.—Isidor Kaiser of Baltimore, Md., x Large Judgment In Unfair Cempe- ] Preeaas agd Apparatoa.—-In MouHqn 
luw (lab tited. No. 1,059,.'»42, moans by tfdon Cane.—The announcement that a and Jpne. tbe Court of Appeals of the IMn- 
whieh a business or sack ooat «an Iw con- judgment of 8445,311,85 has been awarded triot of Columbia, in affirming the dedMOB 
verttxi into a dinner coat or Tuxedo, inolud- one shoo roanufaeturing oomimay against of the Commissioner of Patents, has wtdi 
iug lafiel covers with means wli«rebj’ they another such comjjatiy in the middle West “ It is true, t»f oourse, that A process And AB 
may be conveniently and detachably an rcpresentuig the profits made by the de- apparatus or meohanism by Whieh It may 
seeured in effecting the convention of the fruding eooifiany on a certain shoe sinoe Ite performed may constitute separate In- 
gannent. 11(06 emphasizes the value and imiiortanefl vontioos. U is also true As caoteiided by 

A Fessenden Improvement.—• In patent of tradu-marks and trade names in tho tbe apfiellants, that a process is not anthte 
No. 1,050,66r> Reginald A. FvHticnden of cnmmoroial world. Not many years ago an ipated by a prior meohanism by which, 

^ Washington, D f', assignor to Samuel M atf.orney from tho Northwest, re{>resenting vritb some alterations, it mkfht have been 
Kiniunr and Halsey M Baivett, has pat- a twenty million dollar company, was at performed. It is not only necessary that' 
entod a wirelesH apparatus in which there is Wosiiingtou for his company in a patent the prior patents might have lieen lued to 
combined with an antenna and an oper- interference suit, and seeking to derogAto carry out tbe process, but that such uA» 
atiiig instrument, several complementary from the value of patents said: “Now if was either eon tom (dated Or would have 
conductors and means for altering the ca- any one was to attempt to inMoge any of occurred in the ordinary meohanJcAl operA- 
pacity of the antenna by employing tbe our trade-marks my company would spend tion of the device.'' Alw in referring to th. 
tnfluenoe of different om.H of the conduct- a million dollars in defending it,” aS the putting in operaUon of a natural law witfte 
ors. Patent No. 1,0.50,666, same inventor imsiness of the company was largely out fully understanding or appreeiAting 
and assignees, provides for preventing in- founded on the value of its trade-mark the principle dr theory of that opeiratipBt 
terference by tbe aid of two antenna-to- pro{>erties. That it alsd valued patent the Court of Appeals said such perron ” waa 
ground circuits eacii containing the pri- rights was established in the same ease by entitled to all the direct use. of hi. iavette 
inary of a transfonuor with a receiver cir- the puixshose by the company of the patent tion.” ^ 

ouit connected through the secondaries to of its op)>oucnt in the (latent interferonoe' Patent AdJlldlcati«n..-~Tbe Cowles p#* 
both of the transformers and a phase-ad- suit referred to, which purohaec was con- «nt. No, 310,70$, for process of smeltiBt 
justing device connected to the autonna-to- eluded shortly after the remark before hv on aleetrio ourrent has been tS 
ground circuits. quoted fflS 

Internal Combostlon Engine with De- Changes in German Patent and Trade- trie SmnltlQjjfiftaud, Altfin^ittm (knupAity; 
isyed Ignition.—Patent No. 1,054,680 mark Law.—Oertnao consuls mad <xxm- Thropp pAteM/No. $2y2,‘$61, for npJMnrig. 
has b<H>u granted to 0. A. Boebmann niercial agents call attention to a new for UiatMliAotUriug automobile' tkp. h|| 
of Baltimore, Md., on an mternsJ com- Oerman law ot March 31sl, 1013, mafc- beTO huM voitt ftw antiripatfon fo lfofoM' 
busiioD engine in which the time of ing alterations in the patent and trAde* Jb Thtopp Cirinibw VovM'tllfoClotnfoNw; 
ciinihustion or tlie moment when the mark laws and providing that cltironA v. Flak libber Compnnyi 
(iri Mhurc on the piston is greatest is of the ftormaa empire may now roan patent, No. 873,544, for Atjl nMlfoi;^ 

deferred until tbe lever of the crank the benefit of the Jaw. for tbe prOteo- bilo buniper riAS .beM V««4 Atl|it 
IN 111 the position of its greatest efficiency, tion of utility modots, arid trAdo-marki toToratt Brow Wolbk V.^MpufoAlil^ 

Tins IS done by using a« the main gawous under the law of unfair eonipnrition, fAatoring (fotuPany. Ig 
suiiply a mixture of bydro-carbou and even though «uch OwjiniAo citixwu may MnaufAnturlW 
an- in which the proportion of air is not have a rosidenoe or estabUiifiinnat Mt, No. 87^W> 
less than that nooessary to produce in (tomumy. A feature of tbe mew'lAii5' ing 
ooinpleti combustion when the mixture which feature i. a distittet hUMrrAtUwi, 

IS Ignited, and reinforcing this"oompreroed provide, for ^.tfaa fogietfAUim ' M tifofor ant A. 

mixture at the time of its grnatost 00m- marks by amiooiAtii^n., 'tifo MW forin'of 

pressKiii with atmospheric air at a'stiH trade-mark Mfog- ptfUletL ab'**mH(MiA|fo!in\N4v9B|il|i|;«(w 

liigher tension, admiwdoa of thr^mr 1. trademark,", wbfob'may fot/rkliriAfAdti 

iHintimu'd until tbe pi.^ ha. paawd jby srooctatfaaW-pf iiiMatABtarilBtA)|g> «a«A») ,gy 

... ■■ predetermined fraottoual pairi dhanU'fm''’AkiritirilW. ttW .vi.'-U 
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; f. VmbmK P. O, Box 
J, «• (B>i^ kero tf t* 
M k^vjag • ktnmt fmm« 



SteffsttsaasLTS 

tko «taiidu4 bAM «M * twu 9UMWi 
MMlwwk toth WnMte m 4 Attatetd. 

f.''‘jW*«>dp,<3Am—A. .CUWi»*t«. Bvctxr 

boo., Aft. VlM lovBiitlbii UlMtnUd hwewitb 
l^» ,ttuprovem«m la flood txtto, o«d It pn>- 
TMoA • tlinple, InoxpoaalTO Mrive oooipoMd of 
nidtii, aod etpobte of Mat UctwHod 


riXlOO SATE. 

tcnoiMd Id lonptb for itrMma of dUCwent I 
•Um^, aormOJty In orect poiltloo to prevent tfco | 
PMMgo of Uve itoek, bat capable of awinflinp 
out of poaltlon to permit the paeoage of drift, 
nod nutomatlealty returned to pooltlon after 
tb« paiaafle of the drift. 

OrOonorwl loMront. 

flHAVIMO BRtItllT.~B. T Kaana. (Marion 
City. Nov. One object here Ih to provide a 
■Doanrtnd chamber which. In the normal poet- 
tlon of the parti, li reglatered with the rewr 
voir chamber and la flIM thereby, and which 
when reidatered with tha bruah to datlver Ita 


it Obtnw BebMf. UtT Banntt «t., Oolambae, 
flUo. In the HffMwt paboM tha invaattaa re- 
'Ulm parthwHwty to ovardtead tfolleya, and 
^ WVVOM «f IXN Improvomant la to provtfla 
•fl'fipiaMr flovtoa to fulflo aad Nplaoa tha 
tibdiagr lahaol «n tha coaflaotor wttt, 
BVBfOAB A. nanworai. $ fl. 

InMott plaba, ItoooUyn, it. r. The objart hora 
ta in pibvfda « alotv oflOPt** *« temporary 
ti^itallfltioa m the knob of doon and Ui coo-, 
JMMtoa ddth tba h«ya for loekiiifl aanm. With 
tWfl in ptaw the lavoMor proetdAa an attach- 


h or athor iwtary etoeam device empioyad 


«ANlVA«f TBUWBONB ATTACHMBNT. 
-eO. W. Obviw. nfi W. dth Rt.. Maabattao, 
N. t., If. t. nUi laveauoa relatn to tela- 
pboap nod pbrttoolavty tofm to aisaae for 
nafliKaardfnf - a luer of an ordinary teiopboae 
tnm teincttoa or dioaoaa which U Ukoly to 
bt tnaoaitttMl to hta Mpo by contact vrlth a 


huktric light nz- 

TOWa-e-^I*. Oamne**. Idaho City, Idaho. The 
tnventton yeflara parUcoMrly to aoependad elec¬ 
tric Ilfliif littoroa, and the obJacU are to pro- 
vtda « flntnra tfl whM the ehwtrie Uflhto are 
tDOpondad end MniaterhaUaeod tn a novel mnu- 
otf; to provide for tha enay adimtuant of the 



( ffUioTBio ufiBT tnratia 


n aye adapted to fla prodnead in 


wrtMopoii* to jitanmotb. 

pmoium MOLAfltnifl P0OV AND 
THOBBflS GT FHODCClNa TIf»>tl(V-'--^ 
lf. «|i3^ ,*hfl A- A. Cannte*, Olandnla,^ Aik 
A#kifl the fourtor. An Ohject herti if to pto-^ 
vM* '4k~«p»od^ n powdOMd<'<'fM|taawM which 
dujUp.^hfndiad ’«»d .kimpbrted and' 
|WMW*i|y nMM hlich ttma 
> ffl-k' tt'kwftt# k 'iinto hrlw li M a : 
'Mnk'''V,kc':dHMItibn of tmtor !k ba 'uwfli 




nt oir from the reicrvoir 
ebatnber ao that at each operation the hmih 
ravdvea n mkeurad afppiy of liquid. A further 
object la to provide a ahlald for the t 
proper, wbirb la atldaiila to and from an « 
tlva poaitjoa In place of tha detachable capj 
' hood uattdily employed. 

TBOCBfln OP MANDPAl'TUniNO AUAIYII. 
--li. waiaa, BarHo-Charlomoburf. Orrmany. 
The eieentlal feature of the proceua conatetei 
Intimately mUlng the euaatituent porta the 
o or more matala which have to be united ‘ 
r formittc the alloy to be obtalued In the 
Id Ktata. otie of auch parts or iiietala belitg 
In the form of One ebipa or of n coarae powder, 
wUlo tha other of the alloy to to- formed, tliat 
la the other metal or mixture of matala to 
he united with the flrat named coaraely com- 
Bdnnted conatltuent or metal fpr roruitug the 
alloy, la In the form of line powder. 

LID OPBBATIN4! nKVlCB POH CABI- 
Nsrra OR TBB LIKK. -ti. A. HcHWAk-n and 
A. C. Bancocn. Beiaemer. Ala. Addrees 3. H 
Dudley, name place Tbia device la for nee 
partleutarly In counectlon with cnblneta for 
rontnlnlDg tubi, barrela or the like in atorea. 
Many packanei contain UttalKhtly and unaanl- 
tary artlclca The Inventor prorldea a cabinet 
for rontalnlnie aucb a packone, with a Hd oper¬ 
ated by a treadle ao that It may be cloaed by 
tbe foot of the clerk or operator, leaving hla 
hand# free for other porpuaea. 

8CALF TONIC COMB.—A. R. LxMimr. cate 
of Powder Valley fltate Bank, North Powder. 

~ «. Thia tiiventloo rvlatea to iiuprovaiuanta 
that cIbot of cofflba which are provldod with 
a hollow chauher and hollow teeth adapted 
receive and convey a liquid aucb aa a tonic 
directly to the acnip. The preaent comb coin- 





flOALP TONttI OOUB. 
htkllow body provided with a aCMen 

Iflpkr itfla, n Bqnld ram^da flftad in k«i 
body nwl kvlag nitoad kp nnd bottom d|iMP| 
ykam nfllMbMMr wik ka flMt nnnad dp«fiii«>.| 
'>kM';fA|M«tnnr nhnwn » -nrow naettoa dC,iW> 
lB»«Mng 'tfa* canter t<M«b 
the tn#, af crtiBlh, Id krtk tkji&l 


APPLIANCE TOR MAKING FLAAN-LIOBT 
PBOTOOBAPRS.—L. D. LttTLA rare of 
Jkdnatfl Cbamiciil Co., Jackaon. Mich. Tbe In¬ 
vention hna In view n esblnat having n acraen 
of white mualitt or atmllar matcrlnl at tha 
front and adapted to be anpportad In a borl- 
•onUi poaltlon directly over the front board 
of the camera, whereby the ahadowa around 
the flgarea are to a conalderable extent all 
inated and a dear, natural picture produced. 

COBNBR PIRCB ~H, V. Dvrrt, 44« 71! 
Bt„ Brooklyn, N. y. ThU invention rclatca 
to Improvamenta in corner placea or platea, 
the pnrpoae la to provide a conatructlon 
Which win bind tha varloua hlocki forming 
tha corner properly together and alao provide 
openinga through which bonding mortar may 
project 

CIOAB AND ClUARETTK HOLDUR 
PaanAanxk, Camuguey Cuba. The Invention 
ralatas generally to cigar and cigarette boldara 
aad more particularly It Involvea a Mnatruc- 
tloa wherein tha bolder la provided with auto 
e maana for ejecting tbe butt of the cigar 


CtOAg ANP CIOABETTE HOLDKB. 

clgaratte. It providaa a bolder with meant 
whereby tbe butt may b<- ejected from the 
■ ■<r when dralred The caea «)-act» 
the holder, whereby tha Inaertlon of the latter 
Into Its case will caua* the ejrctlug niaaua to 
ironght Into operative poaltlon tor use. 
Maana provide for using the elgai- without bit 
off the end prevlone to imoking. A cliam 
provided with a Altar ariaata the tinoka 
before reaching the mouth. 

BDRUU'AL APPLIANfK-U K Wooo- 
wxno, 1822 mnklln 8t. Waei>. Tex. The In¬ 
ventor provides an appliance eapoelally adapt 
ed for the trvatUM-nt of rectal and nterlnh 
troublea, wherein a means la provided for aup- 
tmrtlng the parte, wblle at the aame time ap 
plying healing inedirameots. and a iiieana of 
preventing protrusions, both mounted on 
common support. Tbe support prevents d 
comfort to the wearer and Is lunclcully Arm 
aad rigid. 

Hnrdwnro nuA Tcm>Is. 

WINDOW LOCK.—L VtxincN'RRiTUt. 4P0 W 
tSflth 8t., New York. N Y. The prtnelpal 
object here la to provide a window lock mn ‘ 
lip of parta carried by tbe easing and by t 
upper and lower sasb, whereby the wlDd< 
may l>a left open a certain amount, the cc 
structlon being euch that tha lock Is n 
easily disturbed. 

MATCH IIOJ-DBR.—J F. O'Mali.xt, 1 
larth 8t., New York. N Y The holder 
especially desigm-d for bolding a bunch 
•s or wooden matches cimeeab-d and pro¬ 
tected while nut 111 use, to allow eonvenleut 
val of a match whenever dealrod, and h 
permit quick refltling of the holder with i 
bunrb of matobea. 

PILK—O O SiWMoNB, 2047 Ontario Bt 
Tioga. I'blladeipbla, Pa Tbla Invention refers 

metal working tools and has particular ref- 

mee to an Improved manner of cutting edged 
toola such aa flies whereby the latter are more 
in cutting operation and more durable 
tbao lllca havetofore constructed. 

HAPHTY RA80B—L. J Fax. Nogales. Aril 
This raaor comprises a blade buldet, a tubular 
blade compressor for use lu pressing a blade 
against the holder aad a safety shield separati- 
from tbe compressor and having guard di- 
'Icea, the Shield being movable relatively to 
he couipreaeor and from the blade bolder 



HAPRTY BA20B. 


to, if the beard Is heavy tbe first time 
It may be Shaved with the shield raised 
and then lowered for the final nr close shav 
)r the CBSor may be used with the shield 
entirely removed, thus forming an ordinary or 
raaor. The blade may be double edged 
rill be wsdge-ihape or convex gurtared on 
both aides. 

flflwpiimt »Bd UgiitiaK, 

invhrtNd incandkrcbnt gab lamp 

•W GoablfCn. Vienna, Auatrla-Hungary 
Nomerona objeetioos to features of the In 
vented tBeandaecant gas lamp are remedied 
It n rodoctkin of expense by the preaent 
Invantloii, aoeordlng to which by a xlngle 
MBipulation of the projecting' cage all tha 
[parta of the lamp that require cleaning nnd 
(Raagtef XMp be ramorad aa aa entirety 

MOCHANICAL BTOKBB.-G. B. Ciump, 808 
[WoMn Bid#., Oniwtii, Minn. Manna la hare 
flktMafl f«y pnaatbg foal through tbb rnraaea 
' ,gp«*d that wlli permit the fuel tn ba 

_and uHMJia la atsq provided In eoa- 

itwitiMi mf«k thn fasAng 




78 


up aad aeparating tbe burning fuel at it 
travala to penult tbe gniataat poaalble amount 
to be converted Into heat, and to prevent for 
matlon of clinkers and the adbvreuee of fuel 
and waste products to the grate bars 

HDT WATBIl IIKATKII.—<J Heichmabu, 87 
Ilamllton Place. New York, N. Y. The Inven¬ 
tion relates to heaters such as used in apart 
oient houses, hotele aud other places for sup¬ 
plying apartments or rooms with hot water. 
The beater Is provided with a preliminary hot 
water heater to Insure quick beating of the 



HOT WATEII HEATEII. 

water even In case a laigc ainount Is used In 
a given time, and thi- wasti- gases of the hot 
wster hester arc utilised to heat the feed 
water thereof by th<‘ prellmliinrv lii-atcr. thus 
requiring (oinparatlvely little fuel fur qulekly 

Hi>uaeboltl ClllUles. 

ATTACHMENT l■•(tIl COOMNil 1 TENHILB 
—C fiaAl. 72.’t K» 2nd Bt I'liilnneld N, J 
This Attachment Is particularlv fnr use with 
kettles, pots aud the like plu^idl’d with balls, 
aad Ihe ln\eutluii provides a guard uttiieliHble 
to the ball of auy utensil Iiidlnited to (oustl- 
tute a shield to pri-v<-iit stesiii from rising 
around tbe handle of the utensil when Its cover 
Is removed 

HKI)-T H Koiimkn. Granite Falls Minn 
This bed may Ik> hoisted oi ele\nted to the 
eelliiig of a room so thiil II will not take up 
any floor spare, there being an arrnugeiiient 
wherein tbe bed enters an ois-nlim In the eeil 
log and Is so eonslrueted that, with (lie deior 
atlons of the celling and the b,-i| <oiiforiolug 
to each other, tbe presencs- of the her] in dis¬ 
use will ordinarily pass unnoticed 

BVBVKNDED CLOTIIEB RACK -11 H 
lUiawoliTII, 473 W 140tli Ht New lolk, N V 
This rack is capable of reliable, diieet attach 
meot to a latli ami plaster (elting without ref 
ereuce to the Invisible Is-anis l» widch the cell 
lug Is aflixed, callable of retaining the parts 
of tills collapslblo rack In prop, r eoiijunetloti 
with one another In uutoiiiiitle c-onstralnt of 
the suspended harness and without other fast 
cnlngs. and capable of bi-liig easily adjusted 
aud retained at any height and In Imrlsontnl 
position 

BOWL AND CANlSTKIt .1 S DsaMAUAia. 
121) ,Srd Nf, Union Coiil s,, I. 1 N Y The 
Invention Is dealgned for use In dlstrlhuting 
sugar, coffee aud othei sitiillnr iirtleles. and 
has for an object to provide an liiiproted struc¬ 
ture wherein measured quantities will be* dis 
penaed upon earh Inverting of tin- bowl c,i 
luulater 


maclilucB and ITIaeitauieal PevIreM. 

CLUTCH M .1 Bwbxt, Tampa. Kla The 
Invention n lutes to clutehea espeelnlly tlicjse 
dealgned for use In automobiles tn object Is 
to provide a eluteh liavlug detachable bearing 
members wlilrh may bo quickly removed and 
replaced when worn The ('lut(.b will auM- 
matleatly fn-e Itself when forre la applied tcj 
cauao releaae of engaging members 

PASHENf.Ell COUNl’ING DIOVtCK -M II 
Ckampton. 7r> Fulton Bt, New Tlork, N Y ThU 
Improvement relatc-s put tic-ularlv to a struc 
tun> wlileti will pc-rinlt ready entrame and 
exit and count only the persoua entering Tbe 
olijeet lu view la to provide a rmintlng devlcs- 



PAHHENHER COUSTINCl hevice, 

for street ears, theaters nnd the like which 
will permit the ready entrance aud exit ol per 
soaa la a eontinuous stream, but counting 
only the persons entering The device la well 
deeigned to take tbe place of the ordinary 
turoatlle now in use. A top view of the de¬ 
vice ebowD on a car, the car being sliowu in 
aeetlun, llluetrates the invention 

OITHMING AND FILING A. 

U Kirkwood. Blocker, Tex Meamt,.bc>ire pro¬ 
vide for holding a elreulac saw In pflill^on oU 









SOmiFlCAMi}^ 


111 ): will niiKaice In ono 
only Bt or iibovp a per- 
rovtde for moylna the 
cHi'h tooth Into aaewfi- 


MACHINK TOB KMMOVINQ PULP FBOII wMob are attraottirB aM> becMB* j?f tb* 

COPPB® BEANB.—a. M. UaoKXrte, 8ao Patilo, menU ot chanca lAro)?«d. Jk. ««|lkg ettWOH* th* tuM M«M!t •<» 
BrAill, K A. Thti mtehlne rcinoTM pulp from • of torgeU ArniPipid Itt » liortiofttat whtl# m wftffiW 

coflfpp In a vor^ gimple, offecttro and row, and ar« adaptnd to bo thJrown at from HAND 






■KttnrU'INli MACHINE_u. c. 

' M HiiMMKh Ih-K Molnoa, Iowa 
F the Invetitloii la to provide a 


' ecoDomlcBl manner and wlthnnt Inlnnr to the 
> coffee lH>aDa, The pulp paaeea roadtijr into 
hollow aeparaton and conve;ora to 1« thrown 
out of the Mma at the enter edjte l>r eentrl- 
' fugal force while the machine t» runnluit. 

JBTTINO ATTACHMENT—A. N. KBTTmt. 
, E8, care of Automatic letter Co., dtb and 
Alheniarlc HM. Rt. Joaeph, Uo. The object of 
the proaent patent ia to provide a jetting at¬ 
tachment which can be eailly attaebad to the 
discharge eh ate of beer bottle flUora wberabv 
Jett of beer may lie directed aucccaalvely into 
a nuinher of bottles whereby the beer thereto 
may he agitated lu order to expel the air 
therefrom 

BTAMI* AKl'lXINtS MACHINE--J. W. 
NlAav, cure of Clarence Reed, caro of Natural 
(Farhonlc (las Co., UcCIellau St. and Prcllng- 
huysen Ave, Newark, N .1 Thli invention 
provides against accidentally severing « stamp 
or label but at the proper point or removing 
Htamps from the machine without authority. 


ojnry to the a dlatancc of, any thirty to dfty feet, and Nawbnttb, N* 'Tii' 
readily into atruck by halla thrown by playera, there being beattsf lfl|lt*#l 
o iw thrown nan or dMlnttiolr «|aM 





provided at any convenient place, preferably 
adjacent the players' position, an Indicator 
adapted to operate In accordance with the 


Pertnlnlnc to Vablelna. aanu OW. 

VEHICLE WON-V. L. WAhwen. care of L^ucle wbwa the smntrolUpg devten i 


cc., provide for cutting at the rcnlr^ Oo.. Barlwr Shop. Salt ,xM*ed p^ttenVr 

'.‘" ■I IHob. in thl. invention the object ». K tta .1^7^ 


easily operated device wli 
vided, consisting of a i 
means for holding the kk 


ROTARY KNdINB.—J F. Nnwi-n. I 


LAMP ATTACHMENT FOB AITTOMO 



. .. ,<|ty Xltob. In this invention tne Ohjtct heatinn the handn hndnr lha alxwa eondlth^ 

appi cd at uniform distance from the top and theVvlMon of a new and improved aign ter ^^1^ Jay ta ^J^ 

construe,e means to enable the operator to „„ „„ aatomohlle. and other vehicle ao a. £- 

work It on any height desk display the characters to their fall extent yij,, *n^tta«hma»t adapted fw jnataltaSk 

GOPHER TRAP—A F RasK*K. Kramer. ,nd to Insure proper Illumination of the aign " rtondktd eontromng daviwg. 

Neb The trap Is aubatantlatly rectangular during the night wwaae, _* aa tM.it.»e«-, & 

ami arranged with trip mechanism an apprecl- glONAL DEVICB.-C V. MAaaTOg, Box ^ 

able distance from the end dea gned to catch ,j8_ oedarhurst, L. I.. N. Y. In the proaent -hill to UM on vaWcto^ vlLJSbf* 

the animal, so that the animal cugardng p^tpnt j^e Invention haa reference generally g]i t|,p advantagea of a p c^ iwnnttP 

the end may be placed Into a hole or other ... .i.ui.,.. ...a o i., aiwtn an ino aavaniagea oi a poewroatw 

nla<c ao as to orcvcii, the animat from eacao- Particularly it in- cnahlon type wheel without tha dlandvuii- 

mg wiraout pasaing through trap. „„yic. whereby the driver may noUfy drivers , gbMrWng .hocks *ro« uneven 

of following vehicles of movements about to nbstvneHona on the aame. 

■Time Mover, .ud Their Aecoeearlea. pe made 

ROTARY KNGINB—J F. Nbwi.b. Bllver LAMP ATTACHMENT FOB AUTOMO MSKwfaaSt l.hind M T 'Tv 

how. Butts, Mont This invention haa for it. bilhB—R. 8 Matubson, Arory, island of invention rulntea to cart w wMon badlen 

object to provide u rotary engine with matted Maabntl. I>hllipplne Islands. The Improve compriaaa a conatroction eapectally adapt- 

Wirt* inpwiborH, which arc rcf«rri>d to as wire meat in In lamp attachmenta for automohUefl ^ uu \n f»Aal cart t>AdlM for ante traakn. 
wool, the wire u.eu.hcrs fitting enugly against nod particularly In lamps designed to turn rtrocturea of this kind It ia eawntlal that 
the casings In which the cylludriral member ia autoinatlcetly and light up the road while ^e light in weight strong, and ghnll Ultod 
disposed for rots ting. rounding curves. When the steering gear Is „ j,.. access aa poaaible to tha taochincry of 

HEATER FOR IN.tK<TOR8.—H «. operated to turn the machine In one direction jj,. cnyiBg tha body. 

IlASKBW., I«;i4 Hlxth Ave.. Uiiottngtoo. West or the other, the lamp will lie correspondingly 

Vh In the present invention the Improve- turned to throw the light In the direction of Daelcao. 

mont has n-fcrencc to InjeCora. and It baa for the curve. • DElHiQN FOR A JAB.—D. C. Jiuxixa, Gtnaa 

Its purpose the provision of a heater which REKILIENT VEHICLE IHTNNlNa OBAU.— Oo^ Kokomo, Ind. This new dehigm to n jar 
will automatically heat the injector, when it w. 11. Rbowmno, Id Cooper Hqnare, Nt-w York, has to Ita moat ornamental feature a spiraled 

if not ill use. tbcrehy preventing any frees n. Y Tlie Invention providra means for top to the Ud. Tha jar ia eimple, but grace- 

log In the pipes mounting vehicle whcele to permit them to ful In outline. , 

avoid shocks or sudden lift thereof without dBBION FOR A PLATE OR RlWILAJt 

Hall ways and Their AcosMorlee. transmitting the shock or lift to the body of ARTICLE._E. Rootu, East Orange. N. J. Tbt 

CAR BRAKFj.- C E RociiAMaCAt', a«l,S So ***^ vehicle, and provtdos a mounting to the pj.j, pirpular and Ita ornamental tfAtnn 

18th 8t, St Joseph, Mo This invention r« 'Chicle, which will accommodate itself readily ,a)inprlBee a design at four equJ-dlat*at points 
latos to railway rolling atock and haa psrticn- **’ *hMluallYoa *“<1 prevent too rapid . somewhat strong and very effective pat- 


(iraccs, and a locking mechanlam for 
opuralcd by the runner. 

AIWtmTAIH.E FKlOn OIL BIN 
BiaxxMAWN, asaa w .Kith St, ci 


Address H. T 
iiiond Ht, Mausll 
Hon relates to ’ 


Hallways and Their AcosMorlee. 

CAR BRAKFj.- C E RoclIAMaCAt', a«l,'l So 
18th St, St Joseph, Mo This invention r« 
latos to railway rolling stock end has particu¬ 
lar reference to a form of hand operated brake 
for freight cars or the like, whereby the brake 
man will have better control of a car. eape- 
■ dally In a switch yard where the cars arc 
1 being handled In detached relation to the en 
F glue, than has horntofore been possible with 


road IneguaUfioa : 
turn or oscillation < 
lunectcd therewith 


HBniON FOR A COMBINED (ITAND I 


eepe- AUTOMOIIILE HORN.—N. C. Onno, 118 racK.~C. D* Yoos, Brooklyn. N. Y. Tn thU 
■ —. I North Bt, Middletown, N Y The intention I - - - - — — 


temoutel design the base holds a hagelmll. 



In this InvenUon ia to provide an inexpensive . g,n,p, bo., The stand compMam tho 
I device to producing u warning sound. Mpabic handles of which a calendar if 

of ettachmant to any automobile, and In any v,r.pp«i pver the ends of the hate a 
desired position, which may be (grated from mund clock Is seated. 

a dlatancc or at hand, as may be desired. ~_ _ 

Mr. Oddo baa also invented an aotomohlle born DESIGN FOB A CARIW OB »p0 — «■ 
the obJ,.cf of whose improvement is the pro Tbo,„pw.nvlllo Conn. In thU ttoign 

vision of mechanism to LhJutlng a series of tbs rug baa a hroud Imrdar of 

rapidly auccecdlng air vibrations, together with •"veral bands of marked vartc^. A miuare 
mechanlso. to controlling and o.odulabng the occuplM the field, latto do- 

vlbratlona to produce sound waves resemhUng •*»“'<* ** P">Dialon of leuvos. Mr, 

the human volet- as m.oiulalcd by the lips. “TL'’V"*’ 

POWER BHOVBL—A. OijgKMAWN, 48B W, ,, . highly omamraUI pattern la a field 

«th St.. IMvenport, Iowa. This Invention re comporition with flower cluatora In 

lales more partlcnlarly to power shovels (be corners 



1 either from the Iwttom of tho 
In the engraving or from the 
It the top where It Is customary 
rake on a box ear. Tho brake- 
atc It freely by one band, while 



pattena. The field is aotidly ooverad wttta 
ornamental work up to an Intricate and baad- 
soiuely created centerpiece. 

DESIGN FOR CARPET OB RtJG.--H. A. 
Howe, Tbompaonvllle, Conu. This oriwmeatal 
design for a rug baa • border and field of sub¬ 
dued rttber than of pronounced featucec, the 
whole Bbowtag a nnifomily piwudag effect. 


same or adjacent car. (bp ghovel. Tho luvanUon compriaoa a long Nora.-^o|d8a mt of these patent* win 

CAR IH)(>R lAM'K,- J. H DuincoM.. 86 arm or lover, on the toward end of which a '** "Y the SClBireino AMUtoAir to 

Church Ht, Clifton Forge, Vn This Inventor scoop is mounted, the lever being swiveled in **“ f.'X «*^***.***“ *” “*»• « »« 
provides a double locking ni.«ns operated by a block or sockrt mounted on a crank-ehuft. ” *“• »*^tlOB, and date Of 

pressure from the air brake system, ao ar- the lever and scoop having suitable controlling ‘ *'• 8*“ 

ranged that when the car is set out on the dovtcea and means being provided to turn the w ■ t - *- m. » 

Hl.ling, the lock belonging Hn-rr to Is so ar- crank shaft to raise and lower th« ahovel, and 7*" «• »« «ba4 

ranged that the car contents cannot I>o ttm- mean* to propel the truck on which tbe abovel , 

pered with without breaking the lock and is carried. ^ 

wherein while tho car la in the train, the lock roWEB DDMPINO WAGON—J. P. Pow- 

“• ?■ "“.i: .SS!. trsSS 

a wagon to cariring gurtage, refuse, aatto, .ppitotlona, imiptolva WT th# ubtuphtt-oMtlf* 

_ «oai and other materluia, wbloh is krranged to jjm .oiiiBct lUatto iuvolvsd. or of tha mm. 

Portalalngr to Recroatlon. „(I,j» the motive power to propelllog the eteUM* 

riHH HOOK—U J. BgoLPifp, Marshfield, wagon and to moving tha body tbareof from quRtotbewlor. ra- 

Ore The lurcntlon refers to the class of flab- loading Into dumping position and to* vsrao tFa also . luivu sssaifigtW tbrOHlMat Yb« 

Ing devices comprising a plurality of books to permit eonvealelkt heading of the body «orld. Who kgslat Itl tfcU pmMtoMiUueirvatUtt 

haring means for retaining them la close rein- when Is aormal borlsostal posltiott to ittstire tfade-nkSk atSItotlOlH Aiatt Ul W 40^ 
tlnn, BiPl adapted to Ih< released and to spring complete discharge lif CMiteats When tha WlgOU tho tlnltM 

apart when the halt carried thereby la takeu body la la dumping poaltton. , Kom 4 tiki 

hold of by tbe fish. FOLDTHO »ACE WRECK 

II VMM APPARATDR —n. W. BBLUsan, E. 0. QPlcKM. tod A. B. titHiMHa fotiL fto. . Ill 4l|tol««|hg, 

fill Tenth Ht„ Oakland, Cat. This appurotot Addrets B, ti. tittUtot. Yufk. BOo caf« M tha 

will have peculiar attrgctlvciieas to plal^ BpaugWr HRt. C«. 1J?hUi InwHtlto M to bo wf- Bto^h QAimt , ■' \-f^T 

given to tbe operaUon of.gaming devices wMeh ployed to aoppottUlt tb« thf, 'TO- ' ^BAl.W' 

involve mow or toe physical toerclss and ht^vl* *«8W that'' 


j Wa wish tp can attention to the fUet that 
. wo are in a posttlon to reader competent to- 
Vices in every hretich of pat*bt «r trode-uarR 
work, onr imC to oomposed of meehantonl, 
' atotrical nnd efaemleat «todrt% thoronghir 
' trained to propaTe and protout* all pMwkt 


ATTACHMENT FOB WINDMILLH L R 
iKPXBox, Wox 007, Big Hpring. T.x Mr 
[iricsou's Invention relates to attachmi-utK 
r windmlUa of that type embodying crank 
Bkh or face plates for the purpote «f I'on 
rtlng rotary motion of tbe wheel Uhilft Into 
nlprocatlng motion to actuattBg ^ Pit 
in of tbe sucker 


Fertalalngr to Recroatioa. 


haring means for retaining them la close 
tlnn, and adapted to Ih< released and to s| 
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INQUIRY COLUMN 


MMMM or %rtl^«t 


8 !^H id!r^ 8 nS&S^i£ 

^ 7m«ilni ATa. 0IM. WMHod «iM oaaM ud ad- 

^t.artTT'o.SirvraJpJS's^^ 

iHMUrv No. mi. WiM Um Dim* uul tUdna 
(doMMMM muni pwtinawm mkTI^ 

gSSpLiSk'SMT^ 

Al«l|!wr «»l’ 

^SSP^i 

^teftWiWtabniriatr*" 



IhiMartUe Eaiphrmat •( Mm 

(OmitniMd from ptfo U.) 

Au euntlnntton of tbe portmlto 
hundred great generali, ploneera, 
bnlUtera, euglneera, oxplorara, attaletea, 
Automobile racers, aeronanta, and others 
who iMd a life of great Activity will show 

gatuwul tendency toward structure on 
the lines of the square—aquare face, 
square body, square hands. 

Reference to the irartralts of great 
Judges, financiers, organisers, and com¬ 
mercial kings will show a general tend^ 
toward structure upon the lines of 
the circle—round face, rounded taidy, and 

tendency to roundnoss in hands and 

Anything which Is hard In consistency 
has comparatively great resistance and 
persistence. That which Is elastic In con¬ 
sistency Is adaptable and seems to have 
spring, life, and energy within It. That 
which is soft In consistency Is pliable and 
Impressionable. These principles have 
been found to atgily to human beings. 

Relative development or proportion of 
the different parts of the bead, face, and 
organs of the body to one another la. In 
the eye of a physician, the onatomlst, and 
the expert analyst of human character, an 
Indication as to the relative degrees of 
the three qualities of energ}', vitality, and 
eudnrance—«nd of many other charac- 
tertlstlcf. 

Men's emotions, thoughts, and tend¬ 
encies show themselves In the cxpressiun 
of the face, quality of voice, gestures, 
wgik, clothing, etc. Since the htunan body 
is plastic, any emotion, thought, or tend¬ 
ency which has become habitual leaves 
Its permanent mark lu all the forms of 
expression. 

"Normally,” soya Mantegasza, “every 
thought and emotion takes form in action. 
A traiwltory emotion has a fugitive ex¬ 
pression which leaves no trace, but when 
It is repeated several times It leaves on 
the face and other parts of the body an 
expression which may reveal to us a 
imge of the man's history " 

In a similar way, u man's experiences 
leave their marks upon him. 

The foregoing is a sunimury, greatly 
abridged, of the liuitcatlous of each of 
the nine elements utmu which Dr. Itlack- 
ford and those using her plan base their 
judgment of qualities and characteristics. 

Far more lniiH)rtaiit however, than any 
one of the nine elemeitts is their C(>mbtua- 
tlon In the individual. Kvery Individual 
has his equipment of all nine, and bis 
personality cannot be understood If the 
significance of even one of the nine Is 
overlooked. 

The Importance of this consideration 
may be made clear by chemical niialogy. 
A student of chemistry may learn all the 
characteristics of oxygen, carbon, and 
hydrogen, but he may know nothing of 
the uttrlbntes of their mony compounds 
until be has learned the significance of 
their combination In different proportions. 

Just as all human beluga are combina¬ 
tions of the nine elements mentioned, so 
all carbohydrates are combinations of 
oxygen, hydrogen, and carbon. 

Just as carbon, oxygen, and hydrogen 
in one compound give us fiery, caustic, and 
poisonous carbolic acid, and, In different 
proportions, sweet, healing honey, so the 
nine elements, combined In certain proimr- 
tlous, may make of one man a degenerate 
thief and murderer, and of another man a 
patriotic and philanthropic cltleen. 

The Analogy may be carried even 
fuHber. Uxygen is a gas lighter than 
Rtr, colorlees, slightly acid In odor and 
tast& Hydrogen is also a gas very much 
UghM than air, colorleoa, odorless, and 
tasteless. Carbon is a solid, and ueaaUy 
hard, dense, and black. 

Tifttne of ^le characteristics of any pf 
these tibree elements iife to be foon^ tn 
butter, nolaseee. phenaoetln. or petdiei:-, 
mint, Tet theM tbre0r;ana iheMt tht^ 
tmly, «M ip the subafeaSee* named. 
iaa0$t way, combltiaitoiM of the alb* 
df humaa tfiutrmmr In 
prcfioffteiw diaM«t«rtetifiii not iwll* 
attjr. one,,^tiif .Um' »*p®. fvtt. m 
.k : 



rpHE highest 
grade smok- 
ing tobacco 
made—80 cents 
a pound. 

But packed in a handy 5 Cent 
tin just HALF the ordinary size. 

Exactly enough to 
keep FRESH and 
PERFECT until you 
have smoked it ALL. 

The most delightful 
FRAGRANCE, the 
FINEST SMOKE, the HANDIEST 
TIN in the whole history of tobacco. 

Sold only in Handy 5 cent tins and 90 cent pound glass humidor jars 

“CVER’LASTINO'LY GOOD” 

eSTAG 























The Motor-driven Commercial Vehicle . 

:«€f to ihr interetlH «/ ptf«»n/ and prwtpecti^e owner* of motor truck* ond deUwm wogvm, JV-Uilttttr 

HU uorMttouH rehutnff tit mcchantcal featurm, opn»Hon and tnonoffement of eommerotal mi>*or >0011*0(0*., . , I 


From the Chauffeur’s Point of View accuatomeU to landlua atul onload- saaollo*. Of conme, fmitient stofM Woald It la antlrair |i)clos(4 ttf 

ttuit Jiot ..nouBh attention ‘“B “*"* «»»'»*»«• TWrty. tbe tajurtoua «W«8t of wwl «iUft fOu 

„ 11 f tK i,,,mMii ninmont Whereas the chauffeur may feel that such two mtlea per gallon has been given as a rating fwr consists «f tw lljf 

.«It”., It stvTS '«»»“ “»■ r ,“r t SS? 

, , ., „ eonaumptlon, about 80 cents per day of Inch DHtUsable Iron buckots ace ft 

h»r«i<> «ml tbe comiiierclHl motor vehlclo, ^ ^ ^ ^ ^ t iii 

r««il.. l,,u.rvi.™i a mMn of DdiveriM ,, ^ ,1. 


(I ropresentuthi* oT tin* Nr lKiVTiKit: Amku- 
<AN m’cutl.v iiitfrv’iowHl u titiiuber of 
drivprM of a largo doiiurtinerir store In 
New Vork to get the ohuuffeur’s side of 
the subject The following questions were 
asked 0110 of the drivers of an electric 


A. Yes. 1 duoe a horse for 7 years be¬ 
fore tbev lint iu(‘ on this truck when the 
store opeiuHl- It was about 3 vears ago. 

i). How do you like the motor truck as 
coni|iared with the horse? 

A. Well. 1 like it a lot better 
tj. ltd the other men like the motor 
truck as well as the horse? 

A. Yes, they nil like it 
Q. Wei), why do .vou like it? 

A. When 1 go up a street, I can gel 
off at any old place and do not have to 
laitlter Hla»ul hitching. 1 know that if 
I want to stoii a minute m.v wagon's Just 
as safe as it would tH< in the stablo; there 
is no danger of its rtiunlng owa.v. 

y. lio you find .'tou eau cover more 
ground? 

A. I cover about 40 miles in ray route 
every day. 1 go up around through Har 
lem and 1 cover Just about the same us 
1 used to with a vouiile of horses (sic/), 
hut they could only go out about 5 days 


n^ii * ^**** ** about 118 per month fur Is mounted on a steel fetune CftfUbbil; 

ueilveriM gasoline nud oil, wWch Is less than the steel truck, the larger WiMfttt) 

T im standard motor truck has failed average cost of'boarding a horse per are 80 luchea lu diameter ftud tM i 
to make much Impression on certain month, while, furthermore, a horse could wheels 20 inches. Tbe SMChioe WHja)| 

welgha aearly SvOOO ponuda, but tWC 
'rT~i7" .' AM <UfBculty itt movtoft it over 

ground. In aotse caaea the 
are made to be'iDoved by ttasiir.oi 
In opeeatlon, oue matt ia r«QtfigM 
look after the loader gad to bPdntta 
The clutch lever whtett oootrola the ka 
luent of the bufiketa la not klslbte Ik, 
picture, as it la on the other side of 
machine. After the driver of the 
baa placed his vehicle in iwaltlon 
the chute, both men puah coal to the C 
of the elevator for a few momenta. Whaii 
the truck la nearly filled, the driver movaa 
It forward to order to fill all parts Of tbe 
vehicle evenly, and trlme the kmd. Under 
service conditions, a two-ton truck has 
been loaded with chestnut or smaller Otnad 
anthracite in 1ms than five minutes: oftg 
and stove coal are loaded in from six to 
eight mtontea A special t7pe of loader 
(lllnstmted) loads a two-ton truck with 
bituminous run of tbe nliie or small an¬ 
thracite in about two mtoutM or a five-ton 
Motorcycle truck plowing through snow with a fiOO-pound load. iu five minutes. As a matter of 

fact. It has been found that the maciitiM 

lilies of huslDCHs, for the reason that the 1 nut heglu to cover a delivery route Of *i“®^*** bttttmtooos coal, which Ilea at ft 
ilellveries are light, distances traveled arc (seventy-five miles ner day every daV of “i^^Prr angle than does anthracite and 


Motorcycle truck plowing through a 


r with a fiOO-pound load. 


(j iJon't vou find yoti ciui cover jotir ilellveries are light, distances traveled arc seventy-five miles per day every day of angle (mh aoea anuracite ana 

rimte qulckor'' not great, and the business Is hardly big the week. therefore elides down In larger quantities, 

A. No. 1 don't iH'Uevo I cover It much enough to justify the Initial outlay for a u 1 1 t j » * *** quickly that It does not pay to have 

quicker. (W> are InollmHl to doubt the motor delivery vehicle. But there Is an- WCCliaillCftl L«i«r lOf Motor the driver leave his truck; he simply 
accuracy of this answer. purtlculnrl,v In other competitor of the horse, designed to Trucka trims tbe load. Tim foot of tbe bucket 

view of the reply to the next iiucstlou.) meet Just such a sttnattou. It Is the T*rlTH the development of the com- I* ®“™ble and the distance from 

g. When you got through at night, light weight motorcycle truck. The ac- VV merclal motor vehicle to the point ground can he changed quickly by 

win’t .von got to the stable (julcker with compan.vlrig photograph shows auch a where the figuring of malntenanoe ex- m®“nB of ft crank which operates a worm 

.voiir truck'' truck manufactured by a motorcycle iwise Is an exact science, attention quite ***' keyed to a dhatt which winds or un- 

A. Oh, .ves. 1 had to lot the horses maker, successfully combating a slx-ln<Si naturally renters around devices that are attached to the foot. A frlc- 

tttke (heir time. I might lio several inllos snowfall at a speed of 25 miles tier hour, calculated to reduce Idle time by faellltat- dutch allows the load to be thrown 
away from the stable and then I would The vehicle Is three-wheeled, driving Ing loading and unloading opemtlona motor baa been started; by 

have to let them rest a little and not kill through the single rear wheel This (toloadlng, of course, Is simplified with •“dins of an extension from the eiutcb 


A. Oh, .ves. 1 had to lot the 
take their time. I might lio severa 
away from the stable and tbeii I 
bare to let them rest a little and i 


the old truck and get through 
Hies or NO liiNieud of mori' tin 
with horKes 

Q. How uuk U po« er do you 
truck? 


I the juice Into makes It unnecessary to use a differential, the aid of dumping bodies, several repre- **’^®*'> control of tbe elevating gear la 

nigh In 23 mlu- reduces weight and does away with cer- sentatlve types of which we Illustrated 1**®®**! In the liands of tbe drigor and it 

I' Ilian an hour tain mechanical wcakneeses. The vehicle and described under date of April 261h. ^•djnently is posalbla for the driver to 

Illustrated is designed to carry 800 pouuds During the past twelve raontba large con- ®P®***® I**® machine to load bltumtoous 

I you use on the In addition to the driver. Tbe machine Is tractors, and. In particular, coal mer- without help. The capacity of the 
started without raising the rear wheel chants, have In many cases supplemented 1 !• cattmftted at 60 tons of coal 


A. I figure we use about 5 nmiieres a from the ground, as Is usually necessary their motor truck equipment by the addl- *** hour provided a suflictent supply Is 
mile. There Is a "guy” that rends the In the standard tyjie of motorcycle. Tbe tlon of mechanical loaders, and the re- r®*** under the foot of the elevatot; the 

meter when we go In. and he says the engine does not have to be cranked, but is suits have been highly gratifying One required to operete It Is five heeaa- 

average Is about 5 n inlU> started by the simple operation of step- device of the kind Is shown to the accom- 

g. Do some drivers get more mileage ping on a pedal. Thla enables the driver imnylng Illustration In o|«ratloh loading FMd B^tchfim of th#N. G. N> Y. 
oil the same iiiuouiii of current'' to stop the engine whenever he leaves the run of tbe mine bltumtoous coal on a To the Editor of the jkugUTim AiratoCAn ; 

A Yes, and there ought to be some truck to make a delivery, thus soring motor truck. ^ ^ 

prizes for tliul We can waste the Juice gasoUiie, and also conforming to the law The mscblne Is one of several quite article on a Rusalan auto fleW Utehen 

by starling Into the full too soon, and In certain localities, without at the same similar types that hare been developed Although the ^ Ti -rrlann are abMd of us 

tlieij we can save It a lot b.v coasllng If time being imt to the toconveulence of specifically for this kind of work, and as, odth the auto (but would not b« if toe 
«<* want to, cranking up his engine. The advantage may be seen by the plctore It is essen- United States Army ofllctola were Wltoto ft 

The ansuer to the lasi iiucsllon Is quite of u motorcycle for light dellverleN lies flally a bucket and a ehalo conveyor; tbe mile of being up-to-date) I toink 
NlKiilllcniit There Is no doubt tbat the not only lii the economy of first cost, but elevating gear may be operated either by tbe Seventy-first T^rtlinrnt N 0*N t 
ilrhi'i can save current If It would paj also In the fact that It uses very little fuel an electric motor, when a source of cur- ««« the firsf to pTurtltiftlljr um ^ 
him to do HO. Motoniieii on mitnv stri'ci per mile For liistance, on long hauls, rent Is available, or by a small sthgte- kitchen foe*. f«|hag troapa to toe fiftUt, 
cur lines are awarded premInmH for eco- the vehicle Illustrated can make from cylinder gasoline engine; In the maOblne During ttie Qpupeetlcut iBaiUuvaik Of 
nonilcal ime of electrieli.v. How iiiuoh forty to forty-five miles on « itallnn of illustrated, a gasoline motor Is used, and la i^^ three fiftlA ^ttohoiui were Uaed. end 

more ImiHirianf. then, q is to adopt such_ the fieventy-flrst »eglm«nt^g fUd , 

larly and well, while vitoi^t ha ewiP- 


more imisirianf, then, q is to adopt such 
a s,I stem on a motor car which druwH its 
supiilj’ not from an unlluilied store at the 
central HtutUm. but from battery cells of 
I hulled cupacily. 

There Is no doubt that a driver who 
Is promoted to the ixisltlou of chauffeur 
feels tbe lm;joruiuce of his advancement 
and does tietter work. lustend of a mere 
stableman lie now becomes an '•engineer." 
In fact, we should tie Inclined to think 
that it would be advisable where possible 
lo make chauffeurs out of former team- 
H(w> rather Own to hire chauffeurs who 
bad never handled teiuna; this, of cborM, 
((rovideil (he teamsjv shows any ftptl- 
tud(> for opernttog*^||l^ motor truck. It 
bus lieeu found that tbe Wt-tofttoateT to* 



ttou the tofantry Mfttoeuto under tfutted 
Btfttes Array toMbods wenbkwg 
half toe tune. (Inqidto 
' Rto'ty-Aintht Twenty-totoA, #^-«eveui£ 
'*V>nrteenlii,^,8ev*BWb, 
ttf roifimmd) 
todope,!! 

ftlwaye taftne 4t|bw.'«t 

traeiltd* pMlv' 

aBi 

..' JUMH; 'i 

's.* .'■ •’ i:• ..'T'jffffh ! 
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'ibXjjUjil^Itjr,'' hti< ' 'Ulv ,4!»f«fltl- 

'OMaoientttt^^ ;M«iifM}', -iuh} 
M <!(»• 

^ an obMrvttttira nf ^ oh« 
^ nine 0)«iiiail'« «)ipnet iwt «an 

VnoMngly gppraiiiMl by myetol obaet- 
yatteb ' 4 itd aualyads at tba propoeliion ta 
eJimenta are aoublned. 

■■■'. -,*'^'^"’7. 1 la abundantly clear, ttom the tore- 
ffoUtg, that the character analyRt who at- 
teakpteia to ^ldae of the (lualiflostlooM cf 
any awlteant for a poattlon merely becauae 
tw wha of flub texture and blonde com- 
plextoa> Would go aa tar wrong aa a cheW' ‘ 
Jwllat whf> analysed a carbohydrate uuan- 
tltatlvely fur carbon and hydrogen, but 
„ - neglected to do more than determine the 

tmwenoe of oxygen. 

***^ camphor and olive oil liave approxi¬ 
mately the Mune propottlou each of car¬ 
bon and hydrogen, but becanac of a very 
alight dUference In proportion of oxygen, 
and In the manner of their combination. 

. ime W aromatic, etroug to the taste, and 

ursM- poisonous; the other Ifl mild, HiHithlng, and 
ttonrtahttig. Ho two men may be almost 
JO.' _ _ exact wunter-tMiris of each other In tex¬ 

ture, slae, form, color and ctaudstency, hut 
on account of a differeiH'c In proportion, 
expreealontt, and experience, one will lie n 
laay, idilftleMH, oarelotw, irrcHpouHlMe bur¬ 
den «p<»n society, and the other h success- 
fnl (Itmncler. 

It b* ilfell known that certain chemi¬ 
cals unite to form useful stibstnitces, and 
that others unite to form either usetcM or 
ttf* I lU* f a t actually explosive and destructive siilt- 

WllWiKSS i^wfpw^y mui etaijcea It Is also well known that cer- 
.--.1 g* r tain men seem to c«>-oi>ornte and barmon- 

igiClCpwWI^ uVmpty lae with one another imisf efficiently, and 

certain other men cannot be assoel- 

:r Sir “ 

yd ssfa *^ Just as ohemicul analysis etiables the 

***‘^i!I^Tn‘rriirritTrr*TT^'?"!?^~ experienced chemist to determine which 
chemicals be destreii to mitigle in onler 
to obtain desired results, so the exiwrl- 
■ll« enood sualyst of huutun character has 
SSJ: learned how to ussiK'late dlilerent tyiies 
of aaeoutives and employees to secure the 
greWtost efBclency. 

aeai»??egas' .-3 > . - :ji - :j ' :! : n fg evident that a mati or wonwii wUh- 

,y|L^ C fM jmfltfs- if iMji-fj-fm unusual gifts can stwty signs Ism^d 

jJCldllWC /nnKTKOU ^pffn foregoing nine principles, learn 
tfltmllWlftfr meanliig of thetr comraninds, ami be- 

x/ COOK skilled In the eelectloii of men and 

MiltfeSwf**"* women for their fitness fur ^|ncti<Mls tp 
^ *** a® organlxatlon the requirements for 

^ J which have been carefully pro-i(kermln«|. 

That tbie can tw done Is demoaitrutcd 
2bW<«mdhMv by tbe success of employment departments 
^ Installed hy Dr. Illuehford. and cond«cte<l 
by those whom she has trained. 

sBS. sj it wesjiis Mr tenpiiiiiifaii^uwiiiiiswd Tbe conolusloiw reachod by Ur. Ulack- 
CwwdMilirKleAn^foed and ber assistants are sometimes 
gs^SS lj. jji /sfan aV speedily and strikingly verified. 

•UnTtoM!: ^ Wlien the employment plan was first 

' "TfS n < i i nn iastoageama i ii mu a . vn is u Uiaiiiii i ' l u saa installed In a certain factory where many 
* WL.» i?i'igiii"iif-|tfii ‘Icctrlc cranes were In use, and before 

Jflff. /MRCTWUfl analyse f.Uly the 

flliT toqulrements of all the different cissaos 

m ^ requisition was received by tbe 

ftIH I to iyaff a®Pl<Wnient delsirimeut for ten crane 

. |yS; **'"'**' "* operators and twelve crane bookers. The 

- assistant who recelvetl tbe retiulsltlon 

telepbiuied the supertiitondeiit (o Inquire 
souettijing about the work to be done, and 
, the quaUficatlous neci'ssar)’ for its effi- 
ctent performance. 

Among other things, the superlnleudebt 
said: 'This wurk la rather dangerous 
a careless mati lUlgtat get htmnelf and 
^0l4 '' ^ fe‘»«w workmen agrlously Injured or 

X'jii'X’''*' ■' i tiw-, -t S <> *'***•**> ®* w*® '***“ *** 

'' ug IWMi' this inatructloa in mind the asstst- 

ws, gitjuy^sil i number of appUcaots. and. 
^^bpi,‘thiWB .'adecttki flttoep^e fifteen 
'■ ■whaX't^tti bther Mqvdiroiwmts, were na^' 

witfbl'.Sw'wart'WitfeW naa c«rrfiil. 
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Prompt Business Requires 
WMte Trucks 

F JSITTVE service at all hours, in all seasons, long 
ha^ or short, heavy loads or ligiit deliveries— 
it is a White Truck that is best fulfilling these 
xequremeuts, somewhere for some owner. 

Where sentiment does not count, facts show that White 
Trucks run farthest and cost least to operate, whether 
per package or per ton. Your business promises will 
not suffer where White Trucks do your hauling and the 
efficiency of your service will be marked. 


the White 


Company 


CLEVELAND 

^Manufacturers of Gasoline Motor Cars, Trucks and Taxicabs 



LEARN TO BE A WATCHMAKER ' A R A 

BrMtbr Fslrt«j»ia« huttaiu—BwhSol D«vmm FIREPROOF VJt^^IVxTkVJilZjO 
/'bfgwWg fsif **•*'1*0* STEEL For Antomobilo* «i»d MotorojrolM 

^yUBlWPiry TWU»wAar|.O>..34Z.)ttEnl«l«iA„..aMa>f..0. 














AND that’s the smallest part of the eih- 
jl\. ciency-value of the Dictaphone to you. 

It ^oes enable your typist to turn out twice 
as much work, but it a/so enables j'C'W to dictate better 
letters> and do it as /asf as you like, and w/ieucvrryou 
please—just as you would talk to your telephone. 

Demonstration by appointment in your own office on your own 
work. Reach for your telephone and call up * ‘The Dictaphone. ’ ’ 

R you dpnY find that address in your telephone directory, 
write to die nearest address below. The 

Bl^dEHVNEl 

> tttotoBMa fWwsiwM CmhIMBV. SotolNMawton) 

^ tj^>bolto<>rthBldg^|4ewYoik 
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It Pays! 

SAFETYi 

Methods for Preventiag 
OccuMtional and Other 
Accidents and Disease 


WILLIAM TOLMAN 

AND 

LEONARD B. KENDALL 


Safety pays—that is the mes¬ 
sage this book brings to busi¬ 
ness. It is the resiMt of years 
of study of the new indus¬ 
trialism from the point of view 
of safeguarding the human 
factors. After reading these 
pages the factory owner, 
su^ntendent or shopkeeper 
will be convinced that money 
willingly spent in prevention 
is better than that extorted 
for compensation. 

S 3 .So'N«t 

I-HASrERSBRSIHESS^-J 


from the lamp afo absorbed by intwposln* 
a proteotina screen between the tight and 
the film. Tbo protecting screen Is described 
as a oeUuloid sheet coated with a gelatinous 
solution. 

The Wire Induetry 

S TATLSTICS for the wire industry In 
the Hnlterl State* fur 1900 are pre¬ 
sented In detail In a bulletin soon to be 
Issued liy Director Harris of the Bureau 
tif the (.'.ensue, Deitartment of Ottnmerco. 
It was prepared under the supervision of 
WniUm M. Stenart, chief stotlstlclan for 
manufactures. 

The manufacture of wire In the Dnlted 
iltatiw Is carried on by three Claeses of 
estahllshmeiits: (1) Establishmonts whose 
principal buainesa Is the drawing of wire 
from rods which are either purchased 
transferred from lnde[ieiidently operated 
rolling mills of the comiutuy. tliua luclud- 
liiK the detached and Independently oper¬ 
ated wire mills of companies colling the 
wire rods: (2) establlshiuents that roll Iron 
ond steel, copper or other metals or alloys, 
and maintain wire-drawing departments 
Mupiilled with rods from the co-operating 
tolling mills; and <3) establishments 
whu.se prlnclisil business Is the manufac¬ 
ture of some quite different product, 
which Incidentally draw some wire, 
usually as material for their own 
sump) Ion. 

'rtiero are many establishments which 
draw no wire, but which manufacture 
wire goods (fencing, wire cloth, springs, 
etc.) from purchased wire. Such eatab- 
llshments are not covered by the census 
Blatlatics for the wire Industry. 

The total numla?r of establlahmeuts In 
the I-'nited States in the wire Industry as 
u whole In 1000 was 00, of which 50 were 
wire-drawing mills proper which pur¬ 
chased the wli*e rods used, 31 were wire 
deimrtroeuts of rolling mills, and 6 t 
wire departments of other concerns. 

The total value of the products of these 
03 mills or wire departments was $180, 
083,522, of which $173,340,014 consisted 
of wire and products derived therefrom. 
Of this latter amount, 46.7 per cent rep¬ 
resented the value of products of the wire 
mills and 60,3 |ier cent that at the wire 
departments of rolling milts. 

Data regarding the wire Industry as 
eutlrety are not available for 1W)4 and 
1800, but nil approximate idea of 
growth may be gained from the atatlsHos 
of the production of wire rods of Iron and 
steel. The output of such wire rods lu 
1800 WHS 016,687 long tons; la 1004, 1,702,- 
704 lung tons, and In 1000, 2,295.270 long 
Iona the Increase for the decade being 
160.4 per cent. 

The large plants predominate, esitecially 
among the wire departments of rolling 
mills. The 24 wire departments of roll¬ 
ing mills whose product exceeded $1,000,- 
OtW In value together contributed ! 
407,016, or almost one half of the total 
of products of the Industry. 

(If the 03 establishments In the Industry 
lu 1009, 69 drew Iron and steel wire 
exclusively, 7 drew copper wire exclu¬ 
sively, 6 drew wire from materials (chief¬ 
ly brass) other than Iron and steel 
or cupper, while 21 drew wire from two 
or more of the metals. A large proportion 
of the establishment* manufactured wire 
mills, barbed wire, woven wire, and other 
products for which plain wire is the prin- 
cl(ial material. 

Df the total expenses reiiortcd by wire 
mills In 1000, salaries represented 2.8 per 
cent; wages, 13.3 per cent; cost of mate¬ 
rials, 78.2 Iter cent; and mlscellaaeous ex¬ 
penses, 6.7 ia‘r cent 

The cost of materials in 1900 represent¬ 
ed 71.7 per cent of the total value of pro¬ 
ducts, and the value added by manufac- 
ire, 28.8 per cent 

The total number of persons engaged in 
wire mills In 1909 (not Including the wire 
deltartmenta of rolling mills) was 19,946, 
of whom 18,084, or 90.7 per cent were 
wage earners. 

A Kapid SwvtM 8 y*tMai--Ia 

a patent, No. 1,M2^SS7, Matvia D, Ooak- 
Un, at New T«rk ,pi»rUm for 4 i 1 m, 
raiii4 l«uniiiilB« «( 


life-boat track whidh exbntdiaftota Itbe 
down alongside the vewwl td Ih* water tine 
and is so supported that it may be swung 
from a position extending transversely out 
from the vessel to one lying against the side 
of the VBOsel. 

French FUieriw on tho N^ottnd- 


T WO recent consular reports from St, 
lierre call atteutlou to the many In¬ 
teresting and unique features of the 
French fisheries on the Newfoundland j 
Banks. This industry is more than 400 j 
years old, and has changed hut little with 
the progress of the ceuturlea The only 
important Innovation was the substitution 
of light dories for the clumsy ••chaloupcs" 
In use prior to 1866. It is true that with¬ 
in the past five years the steam trawler 
has appeared as a rival, but nut yet a 
dangerous rival, of the brig and achooner. 

In 1012, 240 vessels and 6,888 men en¬ 
gaged in the Banks fisheries constituted! 
what Is known as the “metropolitan”'j 
fleet, 1. e, vessels fitted out in Normandy 
and Brittany. These vessels leave France 
lu late March or early April and require 
from 14 to 46 days for the passage, ac¬ 
cording to wind and weather. The voy¬ 
age la perilous, for the craft are very 
small and the methods of navigation are 
of the simplest. The masters of these 
vessels take observations for latitude, but 
have no chronometers and cannot deter¬ 
mine their longitude with any accuracy. 
On the outward Journey they can tell 
roughly from soundings when they have 
arrived at the Banks; returning they can 
estimate their iiosltlou when they cross 
the steamer lanes converging toward the 
Rngllsh Channel. 

Besides the metropolitan 
tain number of vessels (40 In 1012) are 
fitted out in the colony of Kt. Pierre and 
Miquelou and manned with Normans and 
Bretons who come out In the spring on 
a steamer chartered for the puriawe and 
return to France at the end of the season 
Furraerly these men made the Journey In 
sailing vessels, which were often danger¬ 
ously crowded. The combined fleet in 
1912 iiumliered 7.500 fishermen. 

The fishermen do not work for wages, 
but for a shore lu the catch. Before they 
leave France they receive an advance pay¬ 
ment, varying from $76 to $160. to be 
deducted from their future earnings. If. 
os not infrwiiiently happens, a man’s 
share at the end of the season Is not suf¬ 
ficient to cover the amount advanced to 
him, the owner of the vessel loses the dif¬ 
ference. and the man himself comes home 


with empty iiocketa. The fisherman’s 
total earulngs in seven months of hard 
labor and eximsure proliably do not aver¬ 
age more than $160. Htrangely enough, 
the men apiiear to be content with their 
lot, and all the reforms that have been 
effected toward Improving their wages ^ 
and the conditions under which they labor 
have been initiated by naval officers, ad¬ 
ministrative officials, eullgbteued ship¬ 
owners, and persons engaged lu the So- 
ciete des Oeuvres de Mer. 

The American Minin® Congrew 

M ANlIFACTUBKBa of mining machln. 

ery, rescue and first aid apparatus 
and safety appliances are to be given 
opportunity to display their wares before 
the mining men of the country at a great 
industrial exposition to be held under the 
auspices of the Amerlcau Mining Oon- 
greas, in Philadelphia, Pa., the week of 
(^toher 20th. 

This exposition, the first of Its kind 
this (giuntry, will be held in conjunction; 
with the annual convention of the Mining 
Congress and the double attraction is ex¬ 
pected to attract tboueanda of intenwted 
men. It wiU he entlnily national in aecdw, 
the metal mining Intereeta of the Veit to 
be ae foBy repreeented ae l2ie coal alin¬ 
ing of the Mast. In fact, tkees Is a tenta¬ 
tive plan to have a gbld minbt g daiqp in 
full Operation with a mill enutog the 
ore. Bqrtknltiiral Mall, thsHHMkaat ijila^e 
of la I%ti[a4diphiai atttwted la «h* 

iTnirtii i iili^ ^ *‘>*W*'* 



and other hi^-cls«« 
Ti>oli are ihown In “THE TOOL- 
MONGER’*—it! 462 page*, and will he 
mslIeA on receipt ol I cent* in stamps. 
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t and •piss, for dmiln* oltbsr d. 
Id tnr kind of Mill or moS. Mtian 
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EPiCYCUC ’TRAINS, whidi play an imp_ 
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Moddt aod Experimentil Work 

E. V. BAIULAHO CO. 24 PnsMdrt A.. A T 
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P wt «l>o wtm to^wtut ct •» 
It* Morr ia it iMMiltj t«id 
usnl w«>r. owtaf to oxiti^iieiM 
•m 4Cil nt profltalOM bKoraik* 
in tlw eoMM ot the Uttle book, 
ho loosn»tlon tacM Mihtliig to 
U robber Wee. end to the nen* 
n vbMt ettope the rew me- 
Oed pro^n The book often 
■Mwejrtonntderetudyor the 

AiuKhw MDTRdtD IN Multiplication 
jPmnON. By WUlinm Timothy 
&W(!ionMi. K J.: C. M. Botter- 
;mh, lvi% Iteo.; 67 pp, PHee, 50 

ttfft • luttor at Importonw. It ii e curl* 
Mfm" Thbi te the kuthWe own vMoetlon of bfe 
afc t f W e p ' . Bownehr. Mr. CieU bee eueh * bomar- 
dfie eiia etnlkHig way ut putting the ooBunoheet 
MUnat that Ue tdny book mep be highly com* 
tniwid ter geoam reeding. The new metood 
In nut MW ol reeipKioelt, ot oomplemenu, or of 
faMndaii, but It e method of eooveceioa. 


How YoHk: Outiait AbUihittC ('-mn- 
Mny, 1918. 12mo.; 207 pp.; illua- 

mUd with dincraimt. 

The Mitbor bnt very dMded ldeMOiiley*out 
end emogemant. end depreoetee the pceveUlng 
flumom o( daoUng with e eubsitban dte te It ft were 
• oouwtry eemte In mtnletare. Her book U e een- 
efUg lettlng'forUk of eound prindptet, combined 
wtib e wealth of auggeathm that ahould be ea. 
tnnwiy helpftO. 

MvoaANicAL Osaptino. By H. W. Mil¬ 
ler, M.E. Peorie, lU.: Tho Manuel 
ArtoPreac, 1912 . l 2 mo.; 219 pp.; 222 
dgttpea. Prloe, 81 .SO. 

Dmcuptivii OvoMUmr.* ^ H. W. 
Miner. M.E, Pdoria, lU.: fhe Mennal 
Arte IW 1911 . 12 ma.i 146 pp.; with 
flCtowa. I^oe, 81 . 50 . 

"MeehantaU Drattlna" praMinw a flaalbla 
oouxM dadgoad to develop to the full the aoerey 
-and tnteUam of the atadant. The tett ie marked 
br dbe abaenoe of purely abetreot eBoroetrical 
ptobtema. It diepenae* with the aaormlty of iae* 
Wring, and oonttnuaUr Meka to couple drefUng 
wftb dwp oparatione. "DaacripUve Oeometry " 
tafmmed to be wltbln the intellectuiU aoope of the 
blgb-aebool graduate. U praaonta a oomplete 
tfaataant of point. Une. plane, InteraeeUoiia and 
devatopmanu, ahadea and ahadowa. and linear 


LaBOSATORY QcIDE to PARAfUTOLOOr. 

By W. B. Henna. Now York; The M»c- 
muUn Compnny, 1913. Svo.; 72 pp. 
Prioe, SO oonts. 

The author, aeeklng to ptaoe paraaitology on a 
par with other phaaea ot applied btofaigy. baa hare 
given na a aertoa ot eaereitaa and dtaouadona bated 
upon the Oteventey ot Oallfomla aoureee. 

PniNCiPLM «r Irriqation Bnoinber- 
iNO. ^d leuNla, Wnter Supply, Stor- 
mm Worla, Denu, CenMa, Wntor 
Btedite wd Prod note. By Frodoriok 
Hatynea NewoU, Director U. 8. Ilo- 
ombhtioa Service, and Deniel Wiiliam 
Murphy, A.B., A.M., Ph.D„ Enrineer 
in oheife of drainage, U. S. BeoLa- 
mathm Service, New York: McOraw- 
HOI l^k Oompany, 1618. Svo.; 263 
Kp.; iiluatrated. P^, 88 net. 

The wctk la a broad pnamtatioe of tbe im- 
poriMd. proUanw rootrontiiig the irrlaattoo 
angiaaer. TMtton prl nerlty Jar etudeoM and 
aoiineaM, Un attempt baa Bwn made to to 
ftiMO tbe teat ae to allow ot lu betog Imel- 
UglMe to roadem wbo lack a thorough knowl- 
adge Ot hydnudloa The wrttem' dehnltion ot 
tnigatlon emduearlUg la "the dev^pmant of 
the water tmmm ot arid nglooi aa relating • 
to) thair eentarvatfon and urn aa,a part of tba 
wealth 01 tbe natldn." Atwaotlve pbotoapapha 
Of iwwwt praiioti niiiM^uotid 

hf Wotrattro platea. and tba whole Work nuat 
bo otewtteoded iO auUtetetelitvO. ft aaoMi 
^a^'proiiMbte_;fbidiag. 

m 04 SS^bSr^iwro, ^jSSte 

awfl^totebi '<tete< 
It.ilflroa the 
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Two Mi]ik>n People 

Pass 'niroug^ This Section of New York 
Ev«y Day _ idfe, 




I ' 

PENNSYLVANIA STATION 


6 n* AVE BROA DWAY 


The Centre of New York City 

The section bounded on the jsouth by 
3 2d Street, on the east by Broadway 
and Sixth Avenue, on the west by the 
Pennsylvania Station, on the north by 
34th Street, is the actual hub of Main- 
hattan Island. The 

Broadway Limited 

leaves from and arrives at Pennsylvania 
Station, which is on the very edge of 
this human bee-hive. Transit lines con¬ 
verge here, covering the city. It is the 
logical spot in New York for a great 
gateway of passenger traffic. 

The Broadway Limited has the snap of 
its namesake; it is full of surprises. 
Above all it is quick and prompt. 


Lv. NEW YORK - 2.45 P.M. Lv. CHICAGO . - 12.40 P.M. 
Ar. CHICAGO - - 9,45 A.M. Ar. NEW YORK- 9.40 A.M. 


For ticket!,, delivered at home, office, or note! without additional rhar^r, for 
reaervatiom and full information, telephone 

Nww York **MadlBon Square 7900 ” 
Brooklyn "Mein 9310 ” "Prospeot 3100 " 

OLIVER T. BOYD Division PuMenger Agent, 26J Fifth Avenue (C'or 2»th 
New York City. 

F«r tnriit uftebla End afcltee iEfonMtloB tolophoM "CholiM 7400" 
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Cadillac leadership in scientific motor car 
development is once more strildns^y demonstrated 

A new quality of luxury 

A new element of efficiency A new source of economy 


Each year you have looked to the Cadillac 
for the real and substantial progress in motor car 
development. 

You have looked t<j the Cadillac for the great 
essentials in the practical motor car. 

And you have not looked in vain. 

Now conceive, if you can, a Cadillac with its 
essential functions sharpened, accentuated and refined. 

Conceive such a proces.s of refinement culminating 
in an entirely new riding quality of unexampled case. 

That is precisely what has come to pass in this 
new car. 

The principal contributing factor—the two speed 
direct drive axle—is described in detail elsewhere. 

The Cadillac Delco electrical system of automatic 
cranking, lighting and ignition, the first practical sys¬ 
tem ever made and first introduced by us, has, after 
experience with it on 27,000 Cadillacs, been still further 

CadOlac two-speed direct drive ude 




developed, improved and simplified and the slight 
attention required from the user materially reduced. 

The carburetor has been improved, its efficiency 
and its well-known economy increased. It is hot water 
jacketed and electrically heated to facilitate starting in 
cold weather. 

The rear springs are six inches longer. 

The body designs are new and strikingly handsome. 

Front seat passengers may enter qr leavd the carat 
cither side. 

These and many other refinements of essential 
details make for a greater and a better Cadillac and 
serve to more firmly establish its position as America’s 
leading motor car. 

The Cadillac Company has never disappointed you 
in the smallest particular or in a single promise. 

We promise you again, in this new car, a positive 
revelation in motor car luxury. 

Specificatioiu in brief 


AS «« r. 


Mr. 
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SubtcriptioB Rat«* 


Tbe Sciantlfic Amaricui PubUeatioiu 


Munn & G>., Inc., 361 Broadway, New York 


The fiurpote of thie Journal in to recori oucuratelu, 
eimplv, and Interettinffly, the world'i progrete in nolan- 
tific knowleigo and induetrial oohievemcnt. 


Torpedo Tubes But No Torpedoes 

P i'RLIC tttteiitUiu haM uKaln Ihh'M rtlreotod to 
the very aeriouM Inaufflcloncy of the torixMlo «up- 
plj' of our Nttvy. (!ongrwiMraau Britton, a mem- 
her (jf the Houw Naval (loinuilttee, has recently atated 
that If war were heitnn to-morrow, we would he In a 
aori'.v jiliftht ao for na tortiedu defetiae la <’nii<‘erne<l, 
Home of the torfiedo iKJUt deatroyera In cominlaalon 
ttirrjlnp only aulflclent torptoloea on hoard to lire one 
round from their tulH*N. Aaaln, Capt. .vima of the Navy 
hiia recently atated that, nltboush there haa tieeii ex- 
IWlidcd nfaiut ?n(),(X»0,()fKI on our preaent fleet of de- 
atroyera and auhmnrlaea, we hare not more than one 
toniedo fur each tube; and the same iiiitborlly tella ua 
that the altuatluu. In the event of a w>rloua war, would 
be vpiw almtlar to that of an army niHrehluit to battle 
I with one cartrldae In cnch aoldler'a rifle, or a fleet 
Mteiiuilnr to nieel the eiieni.t wllh one projectile for <m«h 
of lla ttuna. 

Now in the fa«-e of thla ahortaac—and It haa been 
known now for aeveral ye4ira, known la every navy 
of the world—It aliould l)e one of the Ural acta of Con- 
ttw'nH to make the npproitrlutloiia noctWBary for douhllua 
the ciu«clt.\ of the naval torik-do faotorj at Newimrt, 
and for (he Immediate pnrchaae of torjaHloeH In mittl- 
ch'iit nninljcrs to hrln« uiir Nupply on hand up to the 
wpilreU atandard At jireaent, wa hine uImiuI l.tXKl 
toriHaloea on hand, uherena the itrlnclpal foreign navlen, 
awordiiiR to ('iipt, Kims, have from 0,(aa) to lO.otKi. 
Surely every memher of ConurcMM, he he hlu-navy or 
llKle-navy, Iwttlewhlii <>i uo-hatlleahli). In IiIh attitude, 
will realise that the Ilrsi thlnt; to do and the leaat that 
can !«• done, Is to make an early npiiroprlatlon to brinjj 
atich hattleablps. loriMulo hoata and Hultmniiiiea, ns wo 
already poioa'Ha, up |o their full IlithtluK ettlclency. 

Another Call for the Fireproof Stairway 


A MtillTKli claarelte, nu almudancs* of combus¬ 
tible fabric, and a Uro-lraii stairway, niipear to 
have 1)0011 the contributory causes of another 
factory nnslierror-this time al Btuahutnloii, New 
York, Will) (he np|H<als of the vletlms of the Triuiinle 
tire 111 this city still lu the imtille ears, there come the 
cries of over half a huiidreil jflil victims of anolher 
llte, callliiK for stern les'lslatlve action to render a 
further rc|H>tllloii of such u Khustly disaster liniKissltde. 

When the lire broke out, there was a certain amount 
of panic of course; ihete always will he In a factory 
of this clmrHCtcr. In the construction of such hiilld- 
liiKs this fact should alwnis lie kciJi In view The 
mcuJis of oKress should he aniiile. and those for 
descent to Ihe street, whether by eleyator or stairway, 
or Isdii, shonld he such (hut when the luniatcs of any 
floor hax* made (heir i'si-uim' from the main bulldliiR, 
the.v will he sure of jtaliiiua the sround lii safely. 

Now the only sure win to secure tlicke coiidltloiis. as 
we iKiiuted out after the TrliuiKlc llic, and many limes 
111 ycHra firecediiig that disaster, would Ih> to construct 
both elevators and stairways, or at Icasi the stairways, 
In tt separate flpeproof shaft or wcdl, hiiili exterior to 
the miilij wall and havliiR no direct opcnliiKs from Itself 
to the various flouro. The complete exclnslon of flame 
and smoke from the stairway would be secured by plac- 
liiR the doors’ leatttnV In tbe stairway at the various 
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floors, outside the stairway (daft, with concrete tyr Iron 
platforms leadlnit from the main bnildliw to tlwse door* 
waya A drafirouf, incloond sUlrway of tbto ctonracter, 
built external to the main walls of the faetory, would 
have reduced the terrible Hat of fatalities at Slntfiaap 
ton and possibly would have enabled every tonutta tn 
escape. 

The xnajority of the so-caU«d fireproof stairways In 
existing bulldlnga arc such only lu namo. T** ^tdld 
tt stairway of incombustible material Is not anfllclent 
to render It fireiiroof In the sense that It wlU present 
a safe means of exit from the building. A stairway 
■ la fireproof in this sense only if the oonstriletion la 
such as to exeludo the suffocwitlng gases, which are the 
most fruitful cause of death lu couflagraflons. It 
should be better understood than It Is that, of the tieotfie 
killed In fires, the great majority die, not by actual 
contact with the flames, but through sulfaeation by In¬ 
haling the products of combtMtlon. A notable case of 
this wta the fire about tmi years ago Ip the Park Are- 
nue Hotrf, this city, In which the majority of ^ sic- 
time were not even scorched by the fire. Now wiiea the 
doors loading to the soKtalled fireproof stairways opm 
directly from each floor onto that stairway, the iattor 
Is liable to serve merely as ft big vertical flue, which, 
when Ihe doors are opened. Is liable to draw the smoke 
and gases Into Itself, and render the ufalrway Im¬ 
passable, except at risk of Quick snflocatloD. In aome 
of the latest buildings such stairway wellSK hatarad 
from the outside of the building, are built within the 
building lines. The better and safer constrs^lt^ Is to 
form tbo well outside of the building; this fof'lj^e rea¬ 
son that the entrances at the different Iifvels are farther 
removed from the rising colnmus of smoke and gasas. 

Vitalimi and Medumim 

T he camp of biologtsts Is divided. There are 
(hose who hold that the phenomena of life In¬ 
volve a separate principle which does not oiierate 
In non-llvtng matter. Another school seeks to Interpret 
all actions or functions of the living organisms In terms 
of the genera 1 laws of nature which are known to apply 
to all mutter living or dead. 

To us It appears premature to take any side in this 
dispute. There Is a very wise prtncltde current among 
scientific men, that the aid of a new hyiiothesls shall 
not be Invoked, so Umg as a given set of pbenomena 
can lie explained wlthont It. It Is therefore clearly the 
best iwllcy 111 the Investigation of life pbenomena, to 
Iiress forward as far as we can by the aiipitcallou of 
the methisls uml prioclples with which we are familiar 
111 the physicHl world lu general, and to see just how 
much of the remarkable phenomena presented by living 
matter we can explain in terms of such general laws, 
before we attack the iinestloii whether, afler all has 
been done lu the way Indicated, there still remains a 
oertaln residuum of facts which cannot Is- ammnted 
for In this wsy, stid for the explanation of which we 
must postulate some siieclnl “vital principle” or what¬ 
ever we may like to call It This course Is ohvlousl> 
free from aiij possible objection It denies nothing 
It makes no nssertinDs as to what can or enuiiot lie 
done It proimses simply to continue work along lines 
which have proved most fruitful In other directions 
and which have Itegnn to bear very valuable fruit In 
the siieclal field of liiology also. 

The work of lYof. la-duc may to some appear to 
have little Isan-liig uiion life pbeimmeim. His adversar¬ 
ies may see In his experiments a mere accidental re- 
seinUIanec to certain appearances observed In the living 
world. While this orlllrlsm may possibly not lie alto¬ 
gether unfuuiidisl ns regards some of his ex|>«rim«iits. 

Ill the case of others the burden of proof lies heavily 
111)011 the crlllcN. And In any case, the work of Leduc 
will have furnished Interestiug and Imimrtaiit data on 
l)h.vslcHl questions, even If we utterly disregard Its jsjs- 
slble or probable bearing ut)on life pbeuomeua. 

Tik)ii another page we bring In this Issue a rwvlew 
of I'rof Issinc’s work “Synthetic Blologj’,” and some 
nddilloiiHt data of his researches will be found lu this 
week’s Issue of Ihe SrieaTwro Amsbican ScmjtMBaT. 
The French savant’s Investigations relate more jiartlcn- 
hirly to effects ol)served In the purely physical World, 
resemhlhig and, in Ix>dac’s otilnlon, identical with the 
])lienoiueii<in which biologists have termed cbemotaxls. 
This term Is employed to deslKnate tbe property poa- 
sessed by certain organisms of lining attracted or re- 
pelleil b} certain ch<<mlctil siilistanGes Jiitrodiiced Into 
tbe whaler In which such organisms are floating freely. 

To the naive ol)server these organlems appear to he 
guided by some sort of Intelligence to seek mit Certain 
uiulerlals and to shun others. To aacrtbe InteHlgence 
to lovxly oi'guulMiis of this character Is lu Itself a very 
doubtful proceeding. It bw.'omcs stlU more doubtful 
when It Is shown, as brouglit out moet dearly jn Trof. 
I.ediic s work, that precisely the same kind of fi^artor . 
Is displeyed by pmrdjr laorwRlc subatanees. Tarilcn- 
larly instructive Is au exi)erlmeojl dwtcrtbCd by the ' 
French bloUtglst, in whldl a rod wtilcb has been dipped 


In alcohol la ’btoagliA'W. 
fnnn the surface of 
Ink. The vapor of tJtl 

the water and eawisk _,,. 

the polut affected. .To exy;^’ 
nxlgtot be said that.the lofllk .Wt 
and lAdnc snggeata that kw. 
based on just this klbdhf s^oil' / ' 'I t/‘ 
Tho''llne axperlment ibnou^, 
oue which bears great progalah pi llkj^dHllfMt 
dlsolOflUrbs. We have here a 7 opti$ J, 

and it is the yonng branches a^ch'irot 

Ar Epochal AehicTcimBt In 

O NE of the latest, and certainly om of the 

itnportant applications of aiei^o^ to the lik 
dustrial arts, is the bw of the etsidsle OBMQttv 
for the refluiof of steel Iq large aomawtcjal 
Budi as are calkMl for, hy 
an iwKwemeut iriioea far-taaeUfili 
hitherto hem appreelatad only hy okme lifio am ItfM*- 
osted in the y. 

The itrtyodncttoft ;of, .tteawnMr '’<idii,4fl^",ii^ ' 
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ties at a U>W' eoah mud. laid' 
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from, the ttme fidlen l il fitoei i^r 'ladi^idirtair' 
made a (xacOcal snoeese'tfOwn to 
prlueipal dfoHa of the s^ .tohtoMV‘' ' 
to removliig oertaln ImpdritlM odd dWto^ 'ato' 

Inseparablo from the DMieeator proeeas. Ttos 
Martin open-hearth fttraaea was the flrbit atitotoaflW ’ 
comitetltoT tit) a large scale with the Beiatok^ «ogs 
verier, and the open-bearih trintment haa lOndetod tt 
possible to turn out stod to eonal QiiatoMto, o* a : 
soperior inirity, and Cor a eU^ttly creator than by 
the older method. • 

There has alWs been a market tor a special ktobl. 
pusseimlng In the hlghtiri degree the parity, bomtoien- 
eous Btructi^^ and relatlv® harttoees, and tonchi^, 
which are necc««Bry%'lH« steel Ik to' he sitojeetod to, 
the most severe usee, and for taany 4(»ados a Itmited 
amount of such steel has been made liy what Is known 
as the crucible process. Rut this preoniSs has always 
been and is today a coatly one; and ltd produet Is «> 
expensive and Its output so Uinltod, US to tondOr Ms 
wholesale use tor the production of bhaap stool sufih 
as used for rails, bridge work and Ih the faaavl«r steel 
trades; Quite out of the Question. 

In searching for some new method that WouM com^ 
blue tbe capsclt}' of the converter and the open-hearth 
furnace with the purity of the prodnet of the cruolhle, 

It was inevitable that the thonghts of the steel maker 
should turn to the ulectrlc current; and over thtri}’ 
years ago Siemens made some practical experiments on 
a small scale, by which he aucoeeded to making limited 
quantities of steel hQgkha«|]se of the dlectrtc arc. The 
verj’ Interesttog developiueut of his Invention, as 
)«hetclii>d nut elsewhere lu this Ismie. shows that tbe sue- 
eesH of this method on a comroerrial scale was merely a 
question of the progress of etectriC engineering. This 
de)eloi)ment has been so raplflcand the results already' 
achieved are so full of promise, that the introduction 
of the electricBl refining of steel can be said to mark 
an ejxsth lu the history of the art, measurable la Im- 
i)ortnnoe to the advent of the Bessemer converter and 
the open-hearth tomace. During a sto|de decade tbe 
electric refluUig furnaoe has Increased to eapaelty from 
two or three tons to thirty tows, and the piNWent annual 
output has reached In round numbers abOat 1,30(1,000 
tone. 

The signlflcanoe of tbese figures can (Scarcely bo over¬ 
estimated. They mean that tbe day Is within sight 
w hen, at a cost not very much greater than the present 
cost of Bessemer and open-hearth rails, steel rails, tor 
Instance, win be supplied which will possess the wear¬ 
ing qualities and the toughness to enable them te stwpd , 
up under the heavy wheel loads of Ajneriwh traffic, 
even during the low tiQppliratoreii Of the Wtotor sea son, 

Pot the present, electriflally raflaed etoal, though ter 
cheaper than crucible rieel, wlU of coutoe' be oousidtov , ^ 
ably dearer than BesseUier and ofieh^iearth. IRm / 
promise of the future as togatos the k^^ng of the 
cost of the new steel lies !» the fact thai to ths niwr- ' ' 
atlon of the Heronlt funisoe, which bldg teto to - gsto 
•xotaslve contw)! of the field, there la iBtoWteW 
coonomte fact. «mt tbe larger the funikon tfie teas is ' 

tlm etot of refining, Euftheteiiore, toece to, nothlilg in " 

the construction or luittciples of opeyafiton pf this fur- 
nnee to prevent Its being toiUt to «tM» the laiffe 

open-hearth terna(H» ,of imoB oaimi#’toW In nna 
There, ace etoctricai-iitoisi,ifttfito«sk ’of'Wf-to capafiMy ■' 
worktof sHccessfuUy to this of S8 

are pianaed. nte 

being built, nifd altofi^ t|to todtofiHi^s m ifitot 
withto a tow ytets* Mtofes 
tkw of the etocfiito pt ' 











WFfS 


FICAltWCAN 



'’V'''ff 

f|sw 

m to 
tottt, %jei9 * 


S '' ♦ 

^;«I» 

M 4i9toato' ''«i^ fjr' Mtto«4 of 
tolto'jbi • lato' to acto tor 

Ittto'' It fiilffato' 'to il oqto of 

to^.to out 'tiw to 

itk^i^toutoKtr w (b»«, 
to jOottoty |l{to4 ln.«Rw o( to tyiie 
r'ltototo.,toi-touto 
to'toto to wm ii« iMim ito ont. 
I'tototo iT(m'iS0^mv*A, tmt aotov- 
'' 'V to 'to' fbtotol K^tAe. Jk* 
•MA'jitoto to to I9 Mrto mt ^ 
toto <ttd to i* ^tot «M )i*Af of 
1 ^ pHtMemaroiWln aerviae ia tbo United 


.tocia^'lltoto* ,ln «WiP*i«*-»<»eaay the Nary 
to tototohl tovtwto ittaagumted a winto 
I|i(to)*>i ^ toto^ to mutdto tot weather fore- 
to^ to lid|Mi at Mia wQl iM sent to the servlee oov- 
«to «totona to handnd ndlae offshore thrattoat 
to Iti toto Of to 4tlaatie eotet. The messwes 
wttt hn. aeai to>t to nato wicto* statfanu at Ratoi 
V4., to toy Vm*. Itoi They mUI ifeaoh shiiw distant 
seato hutoed itos at sea, gisto iAiem the torecwt of 
to tokhee to fortytolAit hours, srlth speoUl warning 
ofMifem stoiM#- „ 

tocamalisa toe Uadtad by the inramaa.—We we 
initosied by the Baldiria Looomotive Company that 
today the totoc detarminiog the siae and power 
of hto IneoniotiTeo is the phycieal endtnanoe of tine 
tonina, and that an ordinto flnntaa oannot put in 
the ffrehoK inose than ihre to six thousand pouto of 
eonl an honr. This ia one of the eonaideratloiu whioh 
neader eoMpmuidiiig and stqpwheatiiig. which together, 
\mdar favoiahie oonditioas. secure se muefa sa 40 per 
eent aeonomy in to fua^ burned for a given ou^ut, 
soefa valuaMe faotors in to development of to loco- 
motive. 

Maw Mnvr Tard Vrapagad at Naw Yerk.—The House 
Navat Committee invasdgated, hunt week, to proposal 
of Oapk* IjMiis 8. Van Duaer, made when he was oap> 
tain* of to Mew York navy yard, to abandon the 
preaintt navy yard at Brooklyn, and bufld a new yard 
at CoBuminipikW on to Mew Jersey tore hf New 
York hachor. Ha toms tot to present yard is ituuffi- 
dimt in area and aooommodation, and he would sub¬ 
stitute at Coniniunipaw an entirely new yard of 400 
acres, with pier aoeommodatlonB suflteient to«.berth 
40 battleehlps, 20 torpedo Oraft, and 100 tugs, barges 
and submarines. 

Cent Verana Oeaidlaeaa,—In to litigation over the 
quastton of polluting New York harbor with New 
Jersey sewage. New Jersey has at last oome to the 
eonviotion tot to oteanUness involved in to plans 
for sewage treatment is weD worth to proposed «x- 
penditun of money. Under to plan proposed, to 
sewage after treatment easi be disehaiged into to 
New Johwy tidal waters without iajmy or offense either 
to New Jersey or Now York. The question is one of 
pulto health and, as suob, it is one of to most im¬ 
portant of to many similar questions which are now 
bcfon mnniiitpalitiee in various parte of to United 
Statea 

To Boantify to Baaama Canal.—There is happily 
a growing tendency to seek to ooUaboration of to 
arahiteot and to artist in giving such beauty to en- 
gineariBg worics as to oopdittons wfll allow. Tbis is 
parlieiaarty true in ragagd to to dams and reservoirs 
Of witearways nad maks lor water auppiy, and exoeUent 
resuHa him been obtsdned in to twaitmant of oortain 
of to «Mat daoH. aaeh, tat iastanoe, as tot for to 
SttpiAy of New Yerk nkCtton and of Boston at Wa- 
, ehmait. In this oonaeMflan w«; am yOenaed to learn 
tot to Vbe 4ne Oomwissto to nihmltted to Con- 
gmwivltolM for to bewntoaito of to ftouna Canal, 
tutbtNM'todiMpo^aasots desifned to 
loto'iMd'to iMtoatonte toeanal. 
. ;v<«K4'lliitoit' 'Mtod tord^hnem” 
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to Condoaoor Toktona.'-The inventors Ort and 
togBr ore qidfo sttosessful in their work on to oon- 
denMr teiephond, having tton up to question in 
Gemitty with to idea at improving to results ob¬ 
tained 1^ this method, and were able to {noduoe exoel- 
leat telephone reoeivers, it is said. They first made 
UK of a oondeaosr made up of sheets of tissue paper 
treated with shtoe and oovered with tinfoil so os to 
form a 0.06 miomfaimd eondenaer, and when used on 
to nariviag end at a telephone line they found that 
it vibrated quite him a reodver and delivered articu¬ 
late epeeoh under better eondititma than heretofore. 
A BtUl better makeup was of thin membranes of rubber 
stretehed drumwise and oovered with very thin films 
of ahuninium as fine as 0.0Q012 inch, to thickness of 
to rubber being abont to tame. Even greater suooess 
waa now obteinod, and to inventors state that the 
eondenaer vibrates aa well as to oommon telephone 
reoeiver and even better, and gives clearer speech than 
has hitherto been obtained. 

"Sllhe.’—A oompofitioR whioh the German inventor 
Dr. E|^ ealls “sUite” is said to be an exoellont material 
for mal^ up eleotrio heating resistaoM pieces and the 
like. . It is a compound at silicon and siUoon carbide, 
and answers to all to requirements, tor it is not injured 
by the heat and at to same time oonduoto to ourront, 
being also oompaot and substantial, and can be moldeid 
in any shape. ** SUite” is not attacked by acids nor 
affected by expamuon and oontraotion under heat. 
The inventor tried carborundum and silundum with¬ 
out sueoess, ton he found the present method, whioh 
oonsiste in mixing dlicon carbide with silicon and a 
suitaMe binding material, heatinc to mixture and 
then giving it a final treatment in to electric furnace. 
In this way he obtains any desired molded slutpea in 
a homogeneous and non-porous substance. As it is 
a conduotor of ourrent, it can be used to make up 
eleotiio heaters of vsrious shapes. Another use is for 
rhoMtate and oontroUere, and to inventor finds that 
tubes up to three inches inside diameter will oome to a 
high heat when under eutrent. so that toy serve for 
wire-treating furnaoes or fm: tempering steel springs, 
suoh tubes being very dunsble. 

Portable Wirelesa of Tualai-ferk Type.—The Paris 
engineer H. Magunaa, whose wtxrk with to late Prof. 
Meroadier in vibratory multiplex tdegraphy is well 
known, now brings out a system of portable wireless 
outfits for mUitary use in whioh he employs a new 
musioat spark method. This oonsiste in the use of 
tuning forks which break to 220-volt current at a 
constant rate 760 vibrations, and a rather original 
method is used to keep up to vibration of the forks; 
for instead of uung el^tro-magnete, whioh have some 
drawbacks fur this nse, he employs a very small eleetrio 
motor to drive an endless belt stretched between two 
pulleys so as to run oontinuously, and to sharp angle 
of one prong of to fork is presented to to belt surfsce 
so as to keep the fork in vibration by tbis purely me- 
ehanloal means. The fork, the transfomer primary and 
the telegraph key are mounted on to circuit of a small 
dynamo, using a condenser to suppress thq spark, and 
the frequeney of to ourrent thus obtained is quite 
oonstaat at to same rate aa to fork uid ia independent 
of the dynamo speed. He makes up very light portalilo 
wireless plaate on to musioal system, for aeroplanes 
and airships, army field use, fishing boats and the like. 
One box contains to horse-power gasoline motor 
and smad dynamo, and another to tuning fork ap¬ 
paratus 

HydraMMe Pewre naate la Calabria.—Southern Itely 
is to semm a large amount of hydraulic power in the 
Calabria regioa for operating eteotrie iJante, and it 
is expeeted to lay out water storage reservoirs so m to 
obtain 50,000 hmxe-power. The Sila mountain region 
has an abundant rainfall, but this is quite irregular 
during to year, for some streams which are torrents 
in winter are imariy dry in to summer season. In 
nrder to regularise to fiew there will be used four 
grent reservdn, to hugest of iribioh will oontaln 6,000 
millioa oubio feet of watM. At to xtart, there will 
to ereetad a 60,000 hmue-power turUne eleotrio plant, 
end jpnrt ef to Cimrent is to serve to nttrate of calcium 
lertiliMir works, the rohaineler to be eent over long 
power Itaes tocogh Oriabria and arighboring regions. 
Agrieultoe as weQ as hyiriene will, profit by to new 
eatenirim, as tore wifi now to no iavAcy or desert 
hmdrtod to country wfit have a rationgl irrigation sys-. 
.tom toluff to to reguto: '•*ter stoviy- Sardinia is 
to a swnvwhat ehnwtf edbnine before long, and 
.Ml tos'^liiitwt is wpMiifiil',-devoted to horse and stock 
toWtue* H:te ekptotovIMI to quaUty of fodder will 
to 'togto «ltor. ettois. The river. Tirso is 

toitoltoY. mafon oublo feet for 

.Nunyous mines 


The Wilbur Wright Fund.—Horace Darwin, former 
Mayor of Cambridge*, England, and a member of the 
Advisory Committee tor Aerouautios, doliverinl a 
lecture on May Hist in aid of the fund to build a 
memorial to Wilbur Wright. 

The “Becord" Altitude for Captiro Balloons was at¬ 
tained at the Lindenherg Observatory on February 20th, 
1913, when three of these balloons were wuit up to a 
height of 7,180 meters above sea-level (23,.'>.')r) feet, or 
about 4H miles). This is a little less than the "roeord” 
altitude for a kite (23,820 feet, at Mt. Weather, Va., May 
5th, 1910). 

A French Aeronautic School.—The school of aero¬ 
nautics and mechanical constructiou which aas 
founder] at Pans a few years ago is now m very 
suoeemful operation and is well attended. It is of 
an industrial oharaoter, and is intended to turn out 
engineers for the meohanioal industries in general, 
and more especially for the branches of aeronautics, 
automobile and ^lied industries. Entry to the 
school is determined by competitive examination, 
and to prepare for this there is instituted a prepara¬ 
tory course in a separate school. 

Nstnral Gu for Balloons. —We are informed by 
Prof. K. DeR. Furman of Stevens Institute that one 
of the graduates of Stevens recently made a little 
pleasure trip in a balloon inflated with natural gas. The 
ascent took plai'ie at Akron, Ohio, and was the first 
aaoent in a regular tounng Iialloon ever made from 
that town. So suoeessful was the tnp that there 
is a chance of forming a small aero club m Akron 
to make regular asoonsions at a cost pmbably not 
nxeeeding 610 per passenger. The pilot of the balloon 
was R. H. Upson. 

Making the Aeronautic Engine Non-gyroscopic.— 
William Phillip Holzniark of St. Louis, Mo., assignor 
of one half to Isaac Holzmark of same place, in 
patent No, 1,000,.'i97, describes a noii-gyrosoopio 
engine in which two reversely running engines have 
a series of axially alined orauk shaft sections with 
a revening gear whioh permits one of said seotions 
to rotate in one direction while the adjoining section 
rotates in a reverse direction and a single propeller 
is connected to one of the sections in suoh manner 
as to be driven simultaneously by both of the re¬ 
versely running engines. 

Or. Bell and Tranentlantic b'light.—Dr. Alexander 
Qraham Bell reoently announced that F. C. Baldadn, 
one of his assistants, seriously thinks of crossing the 
Atlantic in an aeroplane, in an effort to win the British 
tfiO.OOO prize. According U> the newspapers. Dr. 
Bell proiwtes that the flight he made at an altitude 
of five miles, where one third the deiuity of normal 
atmosphere would permit a great speed. However 
the altitude record held by Ix*gagtM*ux, is only 17,878 
feet, whioh means that Baldwin will have to go about 
8,61)0 feet higher. There is trouble enough with motors, 
not to mention the human breathing apparatus at 
a height of three miles 

A Parseval Dirigible for the British Navy.—A 

Parm>val airship emislriieted in Germany for the 
British navy has Inien aooopted by I he Admiralty 
Air Department. The vessel is the nineteenth eon- 
Btructwl by the Parwval C'ompany. The present 
airship w designated as “P. 1,. 18,” the first of the 
series which came out m IWtXl lieing regarded jiiiroly 
OH an experiment. The new British Parwval has 
two Mayliach engines of 180 honw-powor each, which 
drive two four-bladeii propellers. The envelope has 
a capacity of 310,740 cubic fw<t, oousequenlly the 
craft is nearly 130.fl<X) cubic feet larger than the 
existing army airship "Delta.” The length of the 
vessel 18 276 feet and its greatest diameter forty- 
nine feet. The fabric is treated with aluiiumuni. At 
its first trial (he airship is said to have ileveloped 
a speed of 42.4 miles an hour. The lifting capacity 
ia nearly three tons, exclusive of its own weight. 

The Dynamic Meter is, according to inl/cnutional 
agreement, the unit hereafter to be employed in 
aerologkial tables and discussions in exiiressmg alti¬ 
tude. The need of replacing geomotrioal by dynamic 
altitudes in dynamic meteorology depends upon the 
fact that the force of gravity is not the tamo in 
different latitudes. In studying atmosphicno mov«*- 
mente it is desirable that the system of cuordinutes 
“adopted should include planes at overy ])oiut of 
whioh the force of gravity is equal, so that the work 
required to transport a mans of air from one plane 
to another against gravity ia always the same. The 
dynamic meter is defined aa a vertical distence cor¬ 
responding to 100,000 C. O. 8. units of gravity 
potential and it equivalent, on an average, to 1.02 
oriUaixy metocs. The name of this unit, which it 
aua df w»v«nl new terms propoted by Prof. Bjerknes, 
. tot Mmiaed muefa oriUeiiKin, 


mJlik ^ 





Recent nppUcatione of the electric furnace In the Induatrlal arts. 

Some Recent Improvements in the Use of the Electric Furnace 

Novel Uses for the Electric Current in Industry 


E VKR nine** the olniiotle experiments of ixivs lu ISOl 
of drawing lilt arc Itetwwii two pieces of cbarcotil, 
and ahowiuK the etioriuons heat that can he produced 
by the electric current, the use of eU>ctrtelty for the 
productlou of high temiteru tiiww lian been a very intwer- 
ful weapon In ihc huiids of the Hclentlat But the 
meaiut then known for generating current were of the 
crudest type, and it was not until the Hleuiens d,vnanio 
was plac^ uiMOi the market lliaf there was any possi¬ 
bility of tlie coiniueiTbil mis* of the electric furnace. 
Current generated hy means of steam engines ns prime 
movers was still too exiwnshe and was nnoirtalnubh* 
In large enough (luuutltles to uarranl exfenslve um*. 
The greatest Iniiietus was reeehed h.t the Installation 
of large water power stations siioli as the Niagara Falls 
jilant, where eurreni Is oblaliiable at greall.v reduced 
cost, and In almost an\ <iiiiiiitlt,\ I'lnler these favor- 
olile eondltbnis the electr1<* furnace has btssuia* a niosl 
useful and Imiioitant factor In u great inmibei of Indus¬ 
tries, This In liirn has furnished fiuorable o|»iK<rtunl 
ties for Inventors, and the last jear has seen a eon 
slderuble iiurabei of iiuproverneiits In eleetrle furnace 
processes, as well us in the structure of the various 
tyiies of furnuees 

One great Held of wm-k has Iwen In the Iron niid steel 
tnduslr.>. Tills snlijei't Is treated Utstorlcall.v In a 
separufe article lu this Issue; but we inesent herewith 
llUistrntlons of two of the Inlesl patents taken out In 
the I'nlted States. The lirst of these Is the scheme In¬ 
vented li> Alliert K. tlreene of (’hicago, Fig 1 (jwtenl 
Nos l.tKH.Th", 1,IW4,7M1. and l.n.'M.'s.'i), which consists 
In tnulntalnlng the roughly blown steel as It lirst comes 
from the eoinertei at a conslnul, prislctermlmMl temper¬ 
ature, and lilowtng through It a mixture of gases that 
have the effecl of o.xldlKliig out some of the liuimrltles 
that it Is desired to ellmlitttte At the nunie lime the 
luollen mass Is suh.lect to the action of a slag that tbatls 
on top. which will dissolve out the other Impurities. 

A different process for olitaliilng ]>iirllled Iron of a 
very uniform quality Is due to VVlUlaiu II Walker of 
New York. Fig !i (I,tKt5.USn). Ky this tncthml the 
"ralcrowsiplc slag" Is more thoroughly removed and 
a heifer mixing of the /•oiistllncnts of the molten mass 
Is olitalned 'Hit* rough Iron Is blown l)i a converter 
which has a "haslc" lining, and then Is laiured Into a 
mixer, the lining of which Is of a non-acid nutute. 
Fixim there it la lanired Into an elwfric furnace. t|i« 
lining of which Is of "nerd" nature. Here It Is given 
Ihc flnol parlflcation and imuretl into a large mixing 
ladle and from the mixing ladle It Is transferred to the 
pouring or Citstlng ladles. This Is a continuous process 
and the {iroducta several units are CtmtJnnall.v 

cxclnniged. the result lielug a very uniform product. 
The basic lining of the converter takes out the phoa- 


tdiorus, nod the slag on top of the mass takes up the 
sul|)hur The large mixing ladle gives the duely divided 
slag a chatice to seiiurate ont. as the iron is still In 
a highly heated c<mdltlo». which allows a longer and 
more thorough t'urtllcatlan. The advantage of using 
the add lining in the electric furnace la that the lining 
lasts longer and Is more easy (o replace. 

Besides the steel industry the synthetic imHluctlon of 
nltfiigen comfsitciids. (sitnmotily known as "flxatloD" of 
nitrogen. Is aimlher Industry furnishing a great pros- 
Iiect for the inventor. These nitrogwi cainismnds are 
used lu making nitric acid, and further In making all 
kinds of fertilized couiismiids for agricultural pur¬ 
poses The Idea of combining the fret* nitrogen and 
ox.igen of the atmosphere has long lsH*n prois^-d, but 
the practical dlttlcnltles are unusually great I*revl- 
oiisiy tbe chief difficulty upiwared to Is* In «ibtnUilng a 
high enough tewiawafure. The electric fnrimee has 
suimiIUhI this rc(|alslte: bul another and a more serious 
diftleulty iii>|Msirs In the fact that the ctnuismnds at 
the temi»ernture of formation are ijulte uiistablo and 
tend lo break «p .lust as fast as they are formed. If 
these gases can la* cmiled Immediutely upon leaving 
the xone of formation, the.v may Ite preserved lu a 
fairly stable state until they can Is* further eoinblueO. 
It Is a dtfflcuU matter to cctol the gjises without at 
tbe Kiime time <-iH*llug off tbe funiuce, and thus wast¬ 
ing a great deal of energy. Tbe gases must be eaused 
to come nnlformly In contact with the hottest i«rt of 
the fiirimce. to *»htalu a nntfomi jjrotluct. A number of 
liiveiitors have attacked this problem with tbe view of 
putting out the arc and then striking It again, the Inter- 
vnl lM*tnK used to cool off tbe gastat. Heretofore this 
has firwed t«» be an luefliclent way of dealing with the 
ijrobleiD 

Ilocently two French engineers, Buiiet and Baden, 
Fig. .1 (luitent No. 1,030,684). have devised a W«y of 
catislng Intermittent area, which Is claimed to lacreaae 
the eiHclency of the apparatus to a marked degree. As 
electrodes they use tm> conductors amiuged like the 
terminals of tbe well kiH»w'n “ram's horn" circuit 
breakers for high voltage circuits. These electrodes 
■may l>e merely two rods, or the one may take the form 
of a funnel with the other prnjecttog iil> through , the 
center ns a plain rod or plurality of riids. Air Is 
hlown up thrmigli the shortest part of the gap between 
the electrodes mbans ot a Jet of rather high bcloc* 
Ity. Tills of cimrse tends to blow the arc up H 
until the gap Is so great that tbe are chit uo hMtger 
leap the gain and us a coute^umtee it breaka 0#.the 
voltage of the drcult la great enough to AhOther 
arc to form at the lower ehd pnfhe gdfi, Whote. the 
dletouce is least. In fact, ih« Ihventoto clhlm tUttt in 
operuthub sevefui arcs idaa»llau«aua(y tyawel u)^ l^ail 


tin* lop of the eloctnales. From the top of the elec¬ 
trodes the combined gases are Iwl directly Into a spray 
of water or steam. The principle of the magnetic blow¬ 
out has also licen list'd by the same Inventors, to cause 
a rapid succession of arcs. 

Another apisiratus for producing romismnds of 
nitrogen, devlsetl by H l> Ihuikin of Joliet, 111., Pig 4 
(imteiit No, l.tiDfl.Wttt), sbows u hermetically sealed 
furnace In which an arc is tunlntatned u’hlle air at a 
pressure of from three to ten Htraos)iheres Is forced 
Into the chamber. At the top of this chamlMW Is a 
water-c(M>1ed electrode and around It is the dbicharge 
idlie of the fiirmicc This discharge pipe is also water- 
cooled and serves to cisil the combined gnsiM Just as 
soon as they rise from the arc, The electrmles arc 
made of metal or of carlsm charged with metallic oxlds 
to give wbrit Is known as a flaming arc, which t*t easier 
lo maintain. The pressure of the gases makes the are 
more dlfllcult to maintain, due both to ihe lucreasMl 
Insulating projaTlles of the coni)iri*ssetl gases and lo 
tile flow of the giises. After (he gases are cooled they 
are led Into absorritlmi towers, where the oxlds of 
nitrogen comlilue with water and Ihe oxygen of the 
air to form nitric acid, according lo the commonly 
aoceptetl wiuatlon -f 4.\(i, -f f), = 4IINO,. 

Another noteworthy metloMl of flxation of nitrogen 
U tbe invention of Josejih K. Hayden, Fig. fl (jiatent 
No 1.040,4’Jl). An electric arc Is formed inside of a 
chtoed ulr-llght chnmtwr Into whleh compressed air Is 
fttreed. The upjar electrode Is a hollow rod and the 
arc Is formwl lietween the lower electrode and the rim 
of thlM hollow rod. The only means for tbe gases 
IgNlde of this chamber t<^ etawpe la by pamlng through 
this liollow arc and out i^hrougti the hollotv electrode. 
But thta electrode has Its top connecting directly with 
the bottom of a vessel which Is [lartly dlled with 
water. This water Is kept from escaping aA eteam by 
meaiu) of circulating c(SiU()g pipes. The gaaen gre token 
from this ctmmber and are run through abitorptltm 
lowarti where ultrtc acid is formed. Tbta broceeA has 
ilie advantage of cooling thy gaaes Immedllltoly after 
tlORT ore formed. The fact tlrnt the gaaeA muat *ll paaa 
. thfPUgh the heatod zone of the arc Inourea a 'thorough 


But not only to theae two great luddotilito do we 
dull the ehtftfla ftjrnace uwMtul* ft>r a gyagi, number df 
adWH* indUntrtea owe Bmir wtleteice <0*, tihg WlAclrte 
luilhtcta Rdt Uietouce, the ijMimi&icturff of. a»a lur 
dig^iailtg, taeuttud. and luduatpigi piirpUMMi 'i* Warn- 
pWiad t 0 Ihe 4iimeution;:o^i4gm : 
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^ doM pod^bUWw ioolcti tarw^ly to the ele(s 
tvio ^luUe. Hie natorat rooka that bear 
|Aocq^h<HRW an dlffleult to break up and 
the tnuieitdoua beat, of the electric fur¬ 
nace la one of the moat powarful meaua 
of breakUg up then etable compounds 
Sooh a procem la praotleed in the fur¬ 
nace aa shown by F. S. Waebbucn, Fig. 7 
(patent No. 1,044.857). Oarbonaceona 
materia) ench as coke or coal aereenlnga 
la charged in 'Ulth the rook and the charge 
la heated by the iMaaage of the cnrrent 
theretbrongh. Air In reatrlcted amonnta 
la admitted and the phoajihorua la dis¬ 
placed from the rock by the carbon and 
paaaea off mostly as the pentoxld of phoa- 
pbome. The proceas la continuous aa 
tbe furnace la of the magaslne type. The 
inventor claims that by the uae of hla 
apparatua be can obtain as much as 00 
per cent of tbe combined pboaphorna. 

The product thus obtained can be utUlaed 
in a great variety of ways, such aa In tbe 
production of fertlllaer and matches. 

Another Industry that has iMten aided by 
the Introduction of tbe electric furnace la 
the glass Industry. The ease of control¬ 
ling tbe exact temiteratnre la a great factor 
lu the success of the funiace. In a pro¬ 
cess carried out by Marins Hauvageon of 
Paria. Fig. 8 (patent No. 1,082,382), the 
glass Itself forms tbe realatance materlaL 
The furnace Is started by pouring In aome 
melted glass which, as is well known. Is 
slightly conductive when lu the molten 
condition. The current passing throngh 
tbe molten mass furniahes the necessary 
beat to melt the clwrge of sand and soda 
that Is used as the raw material. Tbe 
melted glass flows out from under a bar¬ 
rier which serves to restrain the raw 
material from Incoming mixed with the 
flnlsbed glass. Much a furnace is very j 
pleasant for the workmen to handle, aa 
the beat is l()caliiie<l at the central point 
of tbo furnace Just where It Is needed, 
and tbe glass is withdrawn from the outer 
or cooler part. There Is no danger of tbe 
workmen getting a shock, as the voltage 
is low. 

A very pecullsr and Ingenious use to 
which the electric furnace has bceu put la 
described by Howard R. Oonnel (patent — 

No. 1,02.3.220 >, whereby Jewels for meters 
and cheap timepieces are made and fin¬ 
ished In almost complete form at one oper¬ 
ation. A carbon block with aome hemi¬ 
spherical depressions Is arranged to form 
the holder of some powdered tungsten. 

Upon heating the block In an electric fur¬ 
nace Mte tungsten is fused and forms upon 
Its outer iMirt a carbide of tungsten, which 
Is an extremely hard substance, lu each 
deitresslon Is formed a small Ismt-shaped 
ls>ad Just right for a Jewel. 

Another rattier odd use to which the 
electric spark has been put Is In a process 
for fumigation and killing of Inaects, Fig. 

0 (patent No. 1,081T44). Two tanka of 
gas, one of nitrogen and the other of 
aoetyleue, are arranged to discharge their 
contents in the proper amounts Into a 
chamlier which Is travened Igr a spark. 

Under the action ot the qmrk the gases 
unite to form hydrocyanic gaa, which Is 
very highly poiaonona. yfbea need to 
fumigate trees It la usual to tacloee tbe 
tree In a tent add put tbe apparatus within 
the IttckHHid apaoe. The control la affected 
by a awltch aome dtataueg away. 

Oatttng Hair hy MMhtae.--4o patent 
No: 14)64,0Sa. A. E. Ooytb, Jr-, d Tmf> 
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OrM^I qoeen, who. until recently, ruled Assyria for nearly halt a century, that she 

^waa suppoagfl to hato lived only In myth, has at transformed Into a dove, and was worshiped aa a 

last become § eharaeter >ln root history. Legend says goddess. Becently, however, the German excavating 
that she was the daughter of a fish g^desa, that she expedition to the old Assyrian capital city Asanr has 

was ralracnUNtily lOd by doves and reared by a ahep- dlacoveted that one of the legends was true; slH* 

was roally tbe wife of a king of Aaayrin. 

Near one edge of the ruins of Assttr the 
Germans discovered a hundred or more tall 
stone monuments, monoliths from four to 
eight feet high, standing side by side like 
gravestones in a cemetery. Most of them 
were Inscribed neur the top with a few 
lines of ancient Assyrian cuneiform writ¬ 
ing. They were monuments er»'ct<sl In 
honor of the kings and nobles of .tssyria, 
and one of them bore the Inscription of 
Semlrumls, which, with one exception. Is 
the only mention of a woman of high rank 
upon the monuments of Assyria The In¬ 
scription reads: “The column of Saiiimu- 
ramat, the wife of the palace of Saiusi- 
adad, king of the world, king of Assyria, 
the mother of Adad-nlrnrl. king of the 
world, king of Assyria, . . V of Mhal- 
mamisharld, king of the four regions.” 

Sammiiramat and Semlrainls were one. 
Instead of twenty-iwo centuries B (\ she 
lived about 750 B. 0., and the fact 
that a monnmcni was erected to her may 
Indicate that she was really a ijneeu, and 
one of the greatest of rulers 

ahepherd*. rock and inw^iption from the age of Semiramia. , "f "'j'' “ 

, lu the more remote istrtlons of the Turk¬ 
ish Empire, throughout all the region from 
V'an, tbe old Armenian capital, to the 
ruins of Nineveh. Shamlrnm, as she Is 
now called, must at one time have Imcu 
the ruler of all that country, for It Is 
also filled with u)onuinents nssts'lated with 
her name, l.twal tradition sajs that she 
was tbe queen of Van ls*fore she became 
the wife of the king of Assyria, It Is 
tbe Hhamlram aqueduct which still brings 
the water to the Armenian city. Upon the 
summit of a high hill near Van arc tlie 
ruins of a ns'k-hewn fortress and of a 
temple attributed to her Scores of cunei¬ 
form Inscriptions In the vicinity come 
from her time. In the very center of (he 
city Is a high roi'k siirroutided by massive 
stone walls, (bit into Its sides are long 
inscriptions and rock-hewn fortresses and 
a palace In which she Is said to have lived. 
Itpon the summit are the ruins of u forti¬ 
fication. Hecenlly, the Turkish soltUers, 
who are stationed on the summit of the 
rock, discovered among the ruins the 
greater part of a large black stone statin' 

Th. V« CMtle W.U, built te the tim* of SomlnmU. ',? '"'7 7 

• ignorant of Its value, they left It there 

- among the rubbl.sh, where I found It. It 

la headless; the body Is broken Into two 
parts; Its feel, or the pedestal Into which 
they were in)bedd<<d, have disapiamred; 
the arms, l)ent at the elbows, are built Into 
the iMKiy; lu the hands are two Imple¬ 
ments, i)rohably the symlH'Is of office, tbe 
dress Is a long tunic open In front with 
fringe along Us edges Though the h«»d 
la missing, the lialr was long; traees of It 
still apiienr on the shoulders. 

The date of the statue Is certainly the 
same as of the ruins lu which it was 
found, and of the Inscriptions upon the 
rocks, or nlmut 7.K) B (1 It comes from 
the time and iieople of .Semlramis. and 
though iirohahly not of that qu<*en. It is 
(ho only known Vaniilc statue, and as 
such, U of unusual historical Interest Bo- 
search In this almost unknown land of 
Semlramis promises to restore the lost 
history, art and literature of tbo empire 
of this oiiw sui:)T>ose<i m> I bleat queen. 

Fire Waate at the Conservation 
Congrress 



F IKK w'aste In the cities of the United 
States as allied to forcut and water 
conservation will l)o given a promltietd 
place In the deliberations of the b'lfth Na¬ 
tional Conservation ('ongress to Im» held 
In Washington In Novenits*r Facts and 
figures emphasldug the tremendous loss 
caused by unnecessary fires will la? laid 
before the congress by sin-akers of na¬ 
tional note and means will be considered 
tor tbe reduction of this vast waste. 


• al a ataM# fiwi tha aia af Saatiramia. 
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Fiffhtinff in tliB Air 

By C*rl Dlenitbaeh 

HE (ipnuuu prt'Hs w«n r«oenti}r permitted to puhllMh 
tbo roHultn of teets lu which many hundred rounds 
of uumunliloii Wore fired from a machine gun motiuted 
on top of a Zeppelin alrahlp in flight Am could be 
' tforeseen from the abaulutely Btiible nature of that gun 
jlilulfonn and from the entire luck of vlbrarfon and 
HWiiylng, theHO teatH were almoMl am MUCCOMHful um (hey 
would hiive been had the gtin l»eeii dlMchargod at the 
Uip of H mountain. ITie writer H|>eMkM from exi)erl- 
euee, having made teata lu aiming from the window of 
the cabin of the “Victoria Lulse" in full flight 

Thewe machine gun trlalM were conducted to teat an 
alrHhip'H ability to defend itself against iieroplaneH. 
ITie prtiwoHM nnd the number of French aeroplajiea 
made aome such demoimtratlou imiieratlve during the 
political HtresB of the llaikau altuatlon. The French 
seem to have attached little Imiwrtance to the arma¬ 
ment of the Zeppellim in view of the ever-increaeilng 
climbing jiowerN of aeroplanea. 

AeroplanoH have re<-eu(l.v reached aUltudos, even with 
paeaengerM, that are Ntlll prohlhitivo to alrahlpa, except 
at the sacrlflce of miieli khm and currying caiwclty. A 
dlrtglblo's fuater climbing l« ottaet, it la argued, by the 
neruplauo'a ability to operate agalnat the alrahlp at a 
high level from the ontaet. Nothing preventa an aero¬ 
plane from doing much of ita climbing at the atart. 
Much waa the leaauu taught by the uvlatora who crossed 
the Fyreueea and the Alt*. 

lu France aerial flglitlug la considered a mere 
climbing contest, a duel between two artificial birds 
of prey. Aa the aerotilaue la sure to get on top of the 
dirigible eventually, the latter's fate seema aealed lu 
French eyea. It la, however. Interesting to probe the 
question more deeply. Altitude appeara n deciding factor 
beennse it la aaaumed that an aeroplane can, by superior 
apeed, M«aily get in iwaitlon to hover “motlonleaa" (rela¬ 
tively) right above the alrahlp and annihilate It by 
merely dropping a bomb. The fallacy of this French 
reasoning reala on the comparative velocity of a ma¬ 
chine gun’s bullet and a droiqilng iHtmb'a. In view of 
the alrahlp's armament and tlie ueceaalty for the aero- 
plane'a flying with the same apeed and lu the same 
direction as the dirigible, In order to bit the quickly 
moving object, it is considered necessary that the bomb 
should be dropped from an elevation of no leas than 
a,(KX) feet above the alrahlp. The calculations which 
pmmlt an aeroplane while flying acroaa the ground to 
hit a target with a bomb by properly considering nnd 
measuring Its own speed relatively to the target and ita 
distance from the ground, are no help In aiming 
at an airship. Only the aeroplane’s own velocity need 
be considered In fighting an enemy on the ground, but 
the relative siieed between an alrahlp with a motion of 
ita own and an aeroplane (and also the vertical dis¬ 
tance) Is such an indeflmte quantity that no reoaonahle 
calculation can be liaaed upon It. Nothing remained 
but to make use of the aeroplane's superior apeed In 
' obattnutely hovering straight over the dirigible and 
"thus BO far improving the aim that hitting became 
reasonably certain even at u \ertlcal distance of 2,000 
feet.” 

It remains to be seen how this theory works out lu 
practice. The accuracy of the modern machine gun Is 
Such that in the opinion of military experts It does not 
Bttfllcleutly scatter Its buUeta; It absolutely depends on 
having the correct range, lu this respect a company 
of Infantry ia better than a Maxim. But predous 
ammunition must never be wasted In the air by scatter¬ 
ing the bulleta, and "correct” range la "guaranteed,” 
If the enemy cuu be hit point blank from a safe dis¬ 
tance. 

The Invention of the steelclad "S buUet,” iKdnted aa 
abarply as on arrowhead, seema almost designed for 
aerial use. Indeed, it barely antedated the airship. 
It doubled the point-blank range which bad already 
been pushed to 820 feet with the former blunt bulleta. 
At very high angles the polut-blnuk range la again 
doubled. Therefore, an aeroplane la In peril at any 
point of an extenalvo zone around, and eapecially above 
an armed Zeppelin. The latter'a wonderful steadiness 
aa a gun platform and the evsr-lncreaalng independence 
from range finding, uncertain lu the air the higher 
the angle of fire, and the iierfeot accuracy of the mod¬ 
ern machine rifle are formidable factors that must tie 
reckoned wdtb. It goes without saying, that the gun 
on top of a Zeppelin will he Intrusted to the crack shot 
of a regiment. 

To use dropping bomha against such n weapon 
seems like a return to the medlceval practice of 
pouring pails of boiling pitch. At a vertical range 
of two thousand feet, the distance of about seven 
city streets. It would not require exceptional shill 
to hit an aeroplane, in Ite broadest aspect, which has 
to remain more or less stationary with reference to the 
dirigible If it Is to use Us bomb effectively. A bomb 
rtHiiilrea thirteen seconds to drop 2,0(BO feet. Thirteen 
seconds la time enough to evade au unwelcome visitor ^ 
from the sky. 


In the clear air of the npper regions, a good pair of 
binoculars will enable a look-out on the steady dirigible 
to study In detail an aeroplane, “atatlonary” at 2,000 
feet The release of the bomb eonld no doubt be plainly 
seen (even In twilight with the h^ of the powerful 
searchlight now mounted on all Mg dlrlglhlee) and an 
Instantaneous electric signal to the helmsman will eom- 
Itel the airship to turn. Running alxty-nlne feet a sec¬ 
ond, and, on account of the immense surface of the 
hull in proixirtlon to the total weight, very quick to 
obey its rudder. It will be fhr from the point aimed at 
when the bomb at last arrives. But the airship will 
hardly make it no easy for the aeroplane to remain 
vertically above It It will surely turn and circle all 
tbe time the aeroplane is trying to get at It This 
will not Interfere with Its own fire (a bullet travels 
2,430 feet a second In a practically straight line at very 
high angles, only an insignificant adjustment of 
the sights to the known relative wind betug required) 
but will hopelessly disconcert the aim of tbe man who 
la directing the aeroplane's bombs. For this there are 
leveral reasons. Tbe eye alone can hardly deterrolue 
whether tbe aeroplane ia fifty feet out of a vertical Mne 
of 2,000. The suspended telescope used by Lieut. ScOtt 
for more exactly aiming bombs begins to oeclUate and 
falls utterly In algzag flight A bomb released during 
a turn flies wild, because centrifugal force does not 
allow It to drop vertically, and there Is no way to 
ascertain the exact horizontal component of Its traject¬ 
ory. A bomb released between turns (If the airship 
should ever give such a chance to the aeroplane, which 
to stay right above it has to "copy" its every twist) 
Is deflected because, after retardation by tbe tnrn, the 
airship's (and the aeroplane's) speed Is not uniform, 
but accelerating. This, with the bomb’s added retarda¬ 
tion by the “relative” wind, Is liable to drop the liest 
aimed bomb behind tbe alrahli). Finally, without 
an automatically vertical teleecKipe, unaffected by Ir¬ 
regular flight, and also tbe hlgbeat skill in steering, It 
Is Impossible to remain straight above the constantly 
turning dirigible. The task la further complicated by 
the need of maintaining atablllty In the wind, to which 
need the dirigible is not subjected. 

Tbe fact that light aeroplane bombs of small mass 
and large surface are always deflected In passing 
through different wind strata, applies to all bomb work 
on aeroplanes. There Is but one remedy—armoring 
the aeroplane’s car, and getting nearer, even though it 
means destruction by the airship’s explosion. But with 
a machine gun it Is possible to fell a tree. The wlnga, 
which cannot be armored, are vulnerable spots. Armor, 
moreover, will snrely compel the use of small cannon in 
place of machine rifles. Tbe use of small cannon will 
also be tbe eventual result of tbe attempts to .arm 
aeroplanes with machine rifles. Fighting it out with 
firearms on both sides will be tbe natural end of tbe 
present misplaced hawk-like tactics. 

But If the airship mounts weapons which an aero¬ 
plane can also carry. It will, with Us huge bulk, be at 
a disadvantage against a fleet of smaller aeroplanes. 
Naturally It must make good use of Its capacity 
for mounting heavier pleoee with longer range, and 
keep tbe aeroplanes nt a safe distance. Then they will 
be shattered before their own weapons get Into efficient 
range, because tbe heaviest cannon an airship can 
mount are almost as quick and handy as a rifle We 
can depend upon seeing cannon appear on tbe large 
dirigibles in strict accordance with tbe stage of develop¬ 
ment of their adversaries, jnst as we saw machine 
guns appear, which are aa3q>le protection while aero¬ 
planes have no worse intention than flying over tbe 
alrahlp and dropping bombs. Lewis Oliver, who flew 
over besieged Adrianople, says: "It Is no easy thing 
to regulate one’s aim with bombs—I have tried It." 

What Are tiie Ten Greateiit InFenthma ot 
Our Time, and Why ? 

A Prize Article Contest Open (o AU SdentMle 
American Readers 

UK November Magazine Number ot the Beunttme 
Auebk'ah Is to Ite devoted In twrt to a review of tbe 
great Inventions of our Ume. Because a large number 
of Soixutifio AheoicaK readers ate either Inventors or 
users of inventions, It seems to tbe Bdltors that tliclr 
judgment of the luveuUons produced in our tUne wblcb 
deserve to be called the greateet, their appraisal of 
the relative Importance of tbe paramount techslctl 
achievements of our day, would be of peculiar valve 
and Interest. Therefore, It has been decided to leave 
the entire subject to them. 

. The publlsboia of the Bomirnyio AuanoaH Offer 
three prizes of giw, 9100 and fflO, respectively, ttxt the 
tbree best articles on the topic, “What Are ttm 
Ureatest Inventions of Ottr Time, and Why?" 

Contestants for tbe prize must observe the loUoWbkg 
rules: ' 

1 . Bach article must discuss and ohswer tH* fhUow- 
Ing three questions; 

a. What, in j'our esttsMtttou, ara the tm 


InvenUous produced within thq l|M|d 

b. What are your reaaOQs lOit ttaW QflhtUI' 

your selection In each case. \ 

c. To what person or petump is the fje*h*t fliedit 

due la the developing and pA«Mtl]l« <tf «ai^ tHMtttlea 
which you have selected? „ 

2. The entlr® subject must be eovwsd iB * type' 
written article not exceeding 2,000 woid* la tongth. 
and must be treated as simply, lucidly aUd non-teeb- 
ilcally as possible. 

8 . In deciding what are the ten greatest luteattens 
of our Ume, the contestants are limited to'niaeliliiss, 
devices and discoveries commerdally Introduced In the 
last twenty-five yearn, 

■ 4. Since the SoixiiTiric AunucAif is "the weekly 
jovrual of practical information,” and Its readers prac¬ 
tical bnslnesB men and Inventors, the articles submitted 
should deal only with patentable Inventions and dis¬ 
coveries. 

8 . In order to guide tbe contestant In deciding what 
is a grest pioneer Invention of our time. It is suggested 
that practical success and general usefulness to man¬ 
kind be used as a tost A modern discovery may have 
been suggested long ago and its underijixig theory even 
worked out mathematlosUy, as In the case of wireless 
telegraphy, but nevertheless It falls within "our time,” 
If it has been made generally acoeeatble and useful 
within the last twenty-five years. But commercial 
succeed should not be tbe sole criterion. Tbe fly¬ 
ing machine has not yet added mUlloas to the na¬ 
tional wealth; but, tor all that, it ia a great inventiou 
of our time. Mere Improvements on well-known and 
sncceoafnl devices are not to be numbered among the 
great inventions of our time. Because an invention was 
first patented more than twenty-five years ago it is 
not necessarily debarred. The date of commercial in¬ 
troduction not the date of tbe patent governs. Tbe 
Invention, moreover, need not have been actually pat¬ 
ented, but Its subject mutter must be of a patentable 
nature. Patentability Is merely a test of commercial 
practicability. 

0. Contestants most not disclose their Identity. Each 
article must be signed with an assumed name and must 
be accompauied with a sealed envelojte, on which the 
aaMumod name Is written, and In which the real name 
and address of tbe author Is contained. 

7. Contestants must address their articles, aocom- 
panted by the envelopes containing their real namee, 
to "The Invention Contest Editor of tbe HcicRTuric 
Aukbican, 881 Broadway, New York city.’’ 

8 . The aftlcles will he pusaed upon by a Board of 
Judgee, wboee names will be announced In s future 
Issue of tbe Bcmirrurio AUduoam. 

9. The Board of Judges wtU receive ouly tbe artl- 
clee sUbmltled; tbe envelopes containing tbe true names 
and addresses of the authors will remain In the |)os- 
eeaaion of the Editors of tbe Scientifk; Ameuoan. 
^on the judges have made their decision, the Editors 
will open the envelopes of the winning contestauta and 
notify them of their success. 

10. Tbe decision of tbe judges will be announced lu 
tbe ScuNTirio Ameucam of November 1st, 1818. The 
prlze-wiuulug artlries will be published In tlie order 
of merit in consecutive Issues of the ScixstTiFio Awzu- 
OAR, beginning with tbe Issue of Novemlier 1st, 1018. 

11. Tbe Editors of tbe gcixRTiric Ahbbicar reserve 
the riid>t to publish In the SouRTirio Akcbioah or the 
SoixifTino AifUBiOAW SuFFiiZUKRT articles which have 
nut been awarded prises, but which are deemed worthy 
of honorable mention. 

12 . While coDteetnnts are not required to supply 
pteturea with their articles, lUnstratious will be wel¬ 
comed. If drawings are submitted, they need not be 
elaborate'; tbe staff artiste ot tbe ScuxTiric Amuioaii 
will work them up for reproduction, provided the mate¬ 
rial suppiled is Intelligible. Do not send pictures torn 
from books and periodicals; they cannot always be 
reprodused satisfactorily, and their unauthorised re¬ 
production may constitute a copyright infringement 
If photojpraphs marked "cOjjyrlght” are eeUt they 
should be accompanied with the Copyright owner's wrtt- 
tou permission for their r^roduction. 

18. Memben of tbe staff of Munn A Oompany, In- 
corpOrkted, publishers of the Boikutuio AUnaioAii, and 
of MUttfl A Company, Bolldtoni of patents, are exModed 
from the contest 

lA AU articles will be received up to 8 P. M., Sep- 
tombsk 1st, 18 ia 


TieJPMMen oflWl In Fralaee.--Tbe Aunoh AutodiO' 
bOe Otub latdy decided to appoint a teobutoal oomaiia- 
skMi Jok tlie putpoee of ktoUng into the matter of Hading 
•mbit Itqjktd fuel tor toterasiJU0to1mstio& ou^ 
of toWMosIng tlbe oeonomp ot ruoslag eal^ wilh thb 
P M i Wt iteda. The aoromiiwdon ii ItoUidM by the Rdpoe of 
AiWlAieif and eoatslas wdluknowfa teeh i deya w uwh •• 
De Cbmtknp 4 Mmir ^teneafaM gful (#*1. 

(jototiows *»Mil(A:is hotog 'dr'lkto to to 
Ptoriito A wwtoo^We. to to ‘h* 

totoptoutom of btoto emtotoito a itor., 







{9^ <»r« not ntfiimtMe for ttttimeHtt 

m<Ml« <« tfk> oomipotulonoe aohmn. AnodamiinM com- 
pHinkfatiimt ammt bo ooMUfored, the mm«* of 
eorr«tfmdenit» wiU (e letthhM when $o ieetred.] 

Price FtdkeOon 

To the Editor of tho SotsMTimc Ambiuoan: 

Tlito oonpwiy bdlievw in «bo prfnoipln at reua 
prioo mciatooKiioe bowuae tltii to tbo beit wHy to 
WMira •ibaointo teimen to «on«um«r, ntoitor uid 
.toMurfooturer. Saoh mnintontoiM does not nwaa mon¬ 
opoly Mid oxpovionoe ptovei that w«U nutoiaod prioM 
on nroU-knoim aad dependnblo produoto ummm lower 
•ttd Mrer ooet to tho iMor on lenend praduoto. 

IMertiumtdy trade oonditione have not permitted 
ua to put tbto principle into praotioe in our own 
Unas; but thto does not ohange our desire to ao- 
aomplish It whenever poaidble. 

Tan Itowa Bnoraaas CoarANT, 

Pacyton, Ohio. C. H. Lown, Vtoe-President. 

Price Cttttitov and Its Bad Bfbet 

To the Editor of the SoinKTimc AasniOAM: 

A dealer havine the exolusive aeenoy for an adver¬ 
tised hne of poods (unpatentad) usu^ly undertakes 
and of neeesslty does oarry a suitable stoek of such 
poods; and aa tho manufaoturer does not sell the 
same poods to anyone else in the same olty, and 
does not hlnuelf sril poods direst to eonsumets at 
out prioes, the dealer is thus assured of his lepit^aato 
^fit. 

If, however, the manufacturer to eompelled to sell 
otoer dealers in the same city, or is forbidden by 
law to dx tbe prioe at whioh the poods are to be sold, 
the dealer no longer has an incentive to eartgr a stock 
of poods, and in a short time it comes about that no 
one in that city will carry a stock of poods because 
there is no profit in handling them. 

The invarialtle desire of tbe manufacturer is to 
make the s^ing prioe to the pnhlia, cspeeiaily of 
unpatonted goods, as low as possible, firing the profit 
of tbe dealer as small as the dealer can be satisfied 
with, in order that his goods may move freely; and 
the effect of an exorbitant price to alwtoni dtoaetrous 
to both the manufacturer and dealer, because it 
tends to diminish the sale of the goods. 

QiAtBB-WnBNicua Compamt 

Cincinnati, Ohio. H. C. Onisan, President. 

Compnlflory LkenMM Undw United Statce 
Pntente 

To the Editor of tbe Scientivic Aubucan; 

One of the provisioiu of the Oldfield patent bill 
that to now before Congress is for the compulsory 
granting of licenses under patents that are not being 
lulequatoly worked. In this connection, it is inter* 
esting to recall that England has had a similar pix>- 
vision in operation since 1883. Under an act of that 
date, any person vdio could show that a patent was 
not being adequately worked in England, or that the 
reasonable requirements of the public with repseot 
to tho invention covered by the patent were not 
being supplied, could compel the patentee, by proper 
suit, to grant him a Uoense to manufacture under the 
patent. Prom 1883 to 1897 only three suits were 
filed asking for such licenses, and none at these ever 
proceeded to a hearing. Since 1807 a few suitB have 
been brought, but genorally speaking, there seems to 
be a disinoUnation to invoke the privileges of this 
law, due in some measure, no doubt, to the (hot that 
a formal application for a license in such case would 
apparently carry with it an admission on the part 
of the applicant that the patent is valid and that tho 
device he wishes to make to an infringement, and manu- 
faetureni are not prone to make such admissions. In 
most oases, it to preCgrable to endsavor to evade tbe 
terms of the patent and let the patentee be the com¬ 
plainant in a suit, thereby plaoiE« the burden of tho 
litigation on the patentee, and placing the manufaoturer 
in a bettor poritioa to nagotiate a license by com- 
pramtoe. 

A later act (1907) ampUfled the earitor law some¬ 
what 1^ providing that the reasohable requirements of 
tbe jniblto thould be deemed not to be sattofled if any 
trade or industry is unfairly prejudiced by the patentee 
not manafacturing the patented device to an adequate 
extsht or Sttppiyiiig H m pnmtiBg Uoesses to itiaaus 
fhature it on reasonablei terms, or by eoadftions 
attadtod by the patentee to the purchase, rental, or 
we of the jatentad deviee. Still, in 1908 thare was 
only one potitloii filed under this law, and that was 
tollhdrasirai by apreenieot between the parties. 

tlu) IMb priauiptoe of ptotant inrispritdenoe being 
the totow 'k tus oMoktiy as In pStfiuiA, it is leason- 
dbla (0 abpinae that a l*w Jttt ^ above wonld be 
df so tanra uw to be in 


Oreat Britain. A law that has been practically a 
dead letter in flnriand since it was put on the statute 
books in 1883 is oertainiy of no value on tho statute 
books of the United States, 

Tnn Paokabd Moron Cab Compant, 
Milton Tibbbttb, Patent Counsel. 

Detroit, Mich. 

Fixed Prieae Protect the Coneumer 

To the Editor of the ScuNnno Ameiiican: 

The manufaoturer must say at what prioe tbe re¬ 
tailer shall sell his product, and tbe law must compel 
the retailer to do this to protect the coneumer. 

flow? Because stores out prices on certain advertised 
articles to attract trade on other articles, sacrificing 
their profit on an advertised artiolo to make it up on 
articles that yield an abnormal profit, i. e., a profit 
that win cover the loss on the advertised article out. 

Therefore the consumer has been misled and deceived. 
The manufaeturer's business has been injured, for other 
retailers who desire to sell his gocsls at a living profit 
will not handle an article whioh they cannot sell at 
full profit. 

Should two manufacturers of a similar article get 
togethw and agree to sell their goods at the same figure, 
that would be an act in restraint of trade. But when 
one manufaoturer seeks to fix his own prioe, other manu¬ 
facturers of the same thing may fix their prioes a little 
lower, if they wish to. 

Yawman a Ebbb ManusACT tJBiNa Company, 

Rochester, N. Y. Phiup H. Yawman, President. 

Thfl Danger of m Diatribating Tmat 

To the Editor of the Bountisic American: 

We believe that present American legislation and 
eourt decisions on prioe maintenance are made under 
a misapprehension of facts, and that the purposes 
whioh it is intended to aooompltoh by such aotivities 
will not be covered, but quite tbe reverse. All legisla¬ 
tion along such lines has been advocated upon tbe ground 
that it would prevent monopolies and trusts from having 
undue profits. As a matter of fact, these great organiza¬ 
tions vrill escape, because practically all of the great, 
trusts have their own distribution. It will be tbe 
smaller concerns and those doing an honest and legiti¬ 
mate business, attempting to do nothing except proteot 
their customers from unfair competition and to main¬ 
tain the quality and standard of their products, who 
will suffer. It will be impossible for any person having 
a known brand and reputation for quality to maintain 
its quality if he to not allowed to jKoteot tbe prioe 
at which such merchandise to resold. It will be used 
as a "football’’ and "catchpenny” by the groat depart¬ 
ment stores and mail order bouses, who ask nothing 
better than the opportunity to sell something of known 
standard for a loss price tlUin it can be sold at by any¬ 
body else, no matter whether they make a profit on it 
or not, in order to attract eustomera for less worthy 
merohuidise. 

There to fast arising in the United States a situation 
which it will be much more important for the Gov¬ 
ernment to control than the producing trusts. The 
most oppressive of ail trusts would tie a distributing 
trust, which would have control of and tyrannize over 
all small produoers. This to a condition which is not a 
figment of the imagination, but it does to a certain 
degree already exist, and the smaller tradesmen, who 
perform a great servioe for tho community, and who 
make their living chiefly from standard merohandise 
of known merit and of standard prioe, are to-day in 
danger of being run out of busineas by prioe cutting 
of great department stores and maU order houses doing 
a ottWthroat borinees. There are to-day in tbe United 
Btotos five dry goods ratetiem who each distribute 
over 9il6,000i0Q0 Worth of merohaadtse a year, not 
to mention mail order houses that do a busmess cover¬ 
ing everything from berbed wire to a handkerchief. 

The real mena«e of the Unitod States to-day is prioe 
cutting, not prioe mainteimnoe. ChbiMit Bbotbbhs, 

South Maaebestor, Conn. By Bobaob B. Cheney. 

Pric« FUciiiv ai^ CkNBiMitltkni 

To the Editor of the SctENnnc Amsucah; 

We sM deeply iaterestod in the question cf maLatain« 
ing uniform retoiil priem on advert^ nrticles, whether 
patented or not, when the mwiufaatarar toenof to 
Bubjeot to full and free competition. We beUeve this 
would be to the beat interests of tbe jrablio, the retail 
dealer, aad the manufaeturer. Out position agrees 
with that taken by Mr. L. 8. Btaadeto in aa address 
delivered in New York May l4th at a dinaer given by 
the Anooiation of National Advertiiteg Managers. 

It to Bummariaed in th» May magarins iesue of the 
(Mlook. 

Tb llluatrato: We have manufactured for half a 
century or more ap j n a t antanaous chocolate at unusual 
merit. This to sold to retail grooere at 62 H cents a 
pound, aad the adverttoed retail prioe to 75 wnta a t 
pound, ahowiiig for the retailer a proiU on his selling | 


price of about 17 per cent. The majority of dealers 
do not sell this article, chiefly because tbe leading 
grocers for many years have sold it at “out prioes” 
ranging from 66 cents to 70 cents a pound. The stores 
that out the advertised retail price are willing t<i sell 
instantaneous chocolate at a princ that nets them a 
loss, when their (lost of doing business is considered, 
making of course more than the average profit on 
articles that arc* n"!' advertised and on which there is 
no standard price, Tho results of this condition are 
to prevent tho wide distribution of this sfusnalty, as 
tho average dealer does not oaro to carry in stock an 
article that allows him less than a living profit, making 
it unprofitable for us to advertise it. This price cutting 
finally results in a failure to serve the large numbers 
of people who would be glad to purchase tho chocolate 
at the fair competitive price of 76 cents a pound at 
the nearest grocery store. I’leoso bear in mind that 
this prioe is fair, based upon the cost of producing the 
article, and is in direct and full compeiiiion -with every 
other ohnoolate on the market it liappons to be tho 
highest priced of all, but there is absolutely no reason 
for anyone paying the prioe except the unusual qualify 
of the product. 

We believe that when we sell this article by means 
of our own publicity campaign we should have tho 
legal right to fix the retail price, and that tho law siiould 
proteot us, and tho public and tho average dealer against 
the prioe cutter. 

But we expressly do not believe that any retail price 
should be protected that is not regulated by full and 
free oompetition. That is, we do not believe that 
manufaoturers or trusts should be permitted to fix 
high prices by eliminating oompetition, nor should they 
be permitted by temporarily cutting prioes to destroy 
the busmess of smaller oompetitors, their usual method^ 
of seourini^ a monopoly. 

Stephen F. Whitman & Son, Inc,, 

Philadelphia, Pa. J. W. Wubblock, Adv. Mgr. 

The Birth-monthn of Genius 

To the Editor of tho Scientipic American ; 

The influence of season upon the human embryo, 
in so far as concerns the mental and moral traits of the 
after-born individual, appears to have received scant 
attention at the hands of soienoo. Its influenoo upon 
the pbysioal organism seems not to have challen^ 
over-muob investigation. As a possible factor in sex- 
determination the subject hM been oonsidered, and tbe 
oonclusion reached by Dusing and others that more 
males are born in the human family during the cold 
months of the year. That temperature, however, and 
seasonal ohanges may have many indirect and as yet 
unsuspected bearings upon embryonio life appears to 
be recognized by soiontiflo writers. 

As affording a basis for a future study of the influence 
of season, during tbe sensitive stages of tho pre-natal 
life, not only upon tbe physical but upon the mental 
and moral being of the individual in after life, the 
present writer has tabulated the birth-months of the 
worid's thousand most famous men and women, using 
for the purpose the list of names published by Prof. 
J. MoKeen Cattell in tbe Popular Science Monlhlp for 
February, 1903. Of the thousand names, the informa¬ 
tion deaired was afforded as to 431 by the authorities 
at the writer's command, and of these 46 were bom in 
January, 40 in February, 34 in Msreh, 36 in April, 
38 in May, 20 in June, 29 in July, 34 in August, 36 in 
September, 36 in October, 41 in November, and 36 
in December. 

A tabulation by vocations of the names in our lists 
yialds some curious results. Of the eminent personages 
oonnectod with tho ohuroh, for example, we find that 
27 wore born m the latter half as against 8 in the earlier 
half of the year, and much the same is true of poets, 
with whom the ratio is 25 to 16, and scientists, with 
whom the proportion is 30 to 24. On the other hand, 

25 philosophers saw tho light in the earlier half as against 
16 in the latter half of the year, and m tho case of states¬ 
men the numbers are 25 to 20, in the ease of military 
oharacters 22 to li, in tbe case of musical comfioscrs 
8 to 4, painters and sculptors 8 to 6, and in the case 
of writers, including historians but not including those 
classed in the biographical dictionaries aa philo ophers, 

26 to 26. 

Not unlikely, these figures are merely acoidental 
and without special significantte. It is noteworthy, 
however, that the oalondar of birth-months for men 
of genius, formulated thus from tho writer’s data, 
appears to answer closely to that for the ordinary 
jiopulation, for, according to Mulhall’s "Dictionary 
of Stattatios,” the birth-averages, by months, for Europe 
are; January 107, February 107, March 107, April 
103, May 90, June 94, July 93, August 96, .September 
101, October 99, November 97, December 98. Alike 
in our table and that of Mulhall, bo it remarked, a 
finoidad diminution in number of births appears for 
Juna and July, and in both tbe earlier monllis. of the 
year show a larger average than the closing months. 
Fujtt Wordif Tms. Cbabuib Kassel. 
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The Electric Production of Steel 


From the Early Experiments of Siemens to the Thirty-ton Furnace of To-day 


I T Ih of ooiirHO ImiKWHlble, within the llmltH of the 
linment article, to attempt an elaborate and detailed 
Murvey of (iie progreoH of the art of applying electric 
oiiergy In the production of iron and ateel. Our pur 
iKwe la rather to give a brief r^num^, commencing with 
the clUHalc work of Siemens In the lute seventies, and 
touching ujion the more ImiMirtant steps by which the 
art liuH l»een brought up to Its present degree of efll- 
clcncy 

The Importance of this latest develotnnent In the 
metallurgy of Iron and steel Is little understood by the 
general public, who may be surprised to learn that the 
electric furnace bus l»een brought to a state of such 
etBoiency that It Is now ixmslble to turn out a steel 
piiual In unallty to the costly crucible steel, In such 
quantities and at such a price that It Is liocomlng avail¬ 
able for iniiii.i' of the heavy trades which hitherto have 
been rcstrlcttal to the use of Bessemer and opeti-hearib 
steel. The readers of the ScncNTiric AMsaicAN will ap¬ 
preciate the slgtiilicunce of the alaive fact, when we 
state thal steel rails are tieliig made lu commerdul 
tjuantlcles from the high-grade steel which It Is now 
jMiMsIble to i>roduce lii the electric furuace, and that 
these rails, because of their purity, hardness and duc¬ 
tility, have shown lu active service that they are well 
able to stand up under the heavier wheel loads and 
higher speeds of modern railway truffle, even under 
the severest conditions of winter temperature. 

. Mainly because the steel rail enters so largely into 
the question of safe railroad travel, we have men¬ 
tioned this material as one of the heavier products that 
will benefit by the excellent qualities tditaUiable by elec¬ 
tric refining, ll must not be supiaised, however, thal 
the field of application of electric refining Is limited to 


melting the charge beneath It by radiation. As we shall 
see later, tbeso two furiiai'es autlcliiated two of tlie 
modern, well-known, electric steel furuaces. lAke many 
a famous Inventor, Siemens was ahead of the state of 
the art; it Is the modern development of elertrlcal engi¬ 
neering that has made It possible to apply his system 
to the reduction of stwl In couimerclul quantities 
Th* IslutcTEic HMauTiNo Kubnai'e —When the devbl- 



opment of electrical engineering had advAnma to the 
iwlnt which warranted, or seemed to warnutb its ep- 
plication to steel making cm a commercial eeale, It was 
inevitable that the early efforts would b® directed to 
the substitution of electrical energy for th« fuel and 
hot blast of the smeJting furnace; and the eflbrta of 
early inventors were directed mainly to the produc¬ 
tion of a successful electric smelter. Of this type was 
the Ktassaiio furnace, the latest fonn of which is shown 
ill the accompanying illustrations. This is a rotating 
funiBce, which consists of a cylindrical steel casing, 
lined Internally with firebrick, and rotates about an 
Inclined axis ujion a set of rollers. The charge con*' 
sists of Iron ore pulverlaed and made up, with charcoal 
and other uetcessary elements for reduction, Into bri¬ 
quettes. The current Is tmssetl through the lower chan¬ 
nel by contact rings, and projecting into the furnace 
are several electrodes whose position la regulated by 
means of cylinders, one of which Is shown lu section. 
As the gases are formed, tliey nre led off through tlte 
top of the furnace One of our Illustrations shows an 
Installation of this kind which U now at work In the 
government shops at Turin, for the melting of steel 
Ncrup. 

That there will be any world-wide substitution of 
the electric reduction furnace for the present blast fur¬ 
nace Is unlikely. The change can be made profitably 
only In those localities where coal Is dear and the pro¬ 
duction of electric energy Is cheap. As matters now 
stand, if the electricity has to be generated through the 
medium of coal-fired Itollers, steam engines and dyna¬ 
mos, the clwtrlc smeller cannot jiossibly compete with 
the blast furnace; but It has been proved, notably in 
Sweden and also lu California, where fuel Is relatively 


this, or to a few specialties, We have Itefore us the 
statistics of the Ileroult electric furnacee now lu oficra 
tion and tuilldliig, and the kind of materials they pro¬ 
duce; and from this we Ibid that, among other products, 
they are turning otit steel for the construction of war 
material such as guns, protective shields, projectiles, 
etc., and for locomotive tires and axles, seamless tulies, 
dyimmo sheets, wire and wire rods, tool steel, high- 
grade castings, and other products calling for steel of 
high quality. 

Until the appearance of the electric furnace, the pr<»- 
cess of tuukltig the bulk of the commercial steel for 
rails, Iteams, girders, plates, rods, etc, consisted lu the 
smelting of tJie Iron ore in the blast furnace, by charg¬ 
ing the funiuce with Iron ore, coke and Ilmestoue, and 
reducing the ore by the fierce combustion of the charge 
under the action of u laiwerful hot blast. The molten 
iron was then rid of Its Impurities either In the Besse¬ 
mer converter or In the oiwn-beurth furnace. In the 
course of which treatment the steel was brought up 
to the proper cum))usltlou b} the further elimination of 
iini>arltles and the regulation of the desired amount 
of carbon aud other desirable constituents Great as 
wore the Improvements effected by Ihe Introduction of 
tile Bessemer <-oiiverier and the open-hearth furnace, 
Isith os to the quantity aud quality of the product, the 
further purlficntlnn of the steel and the securing of the 
high-class material of the crucible prwess, without an 
undue Increase In the cost, has been the 


Latest type of Swedish electric smelting furnace. 



Section through Stninno fnruco. 


dear aud the supply of electriclty generated In hydro¬ 
electric works is abundant and cheap, that excellent 
pig Iron may be produced successfully on a commercial 
Hc'ule 

The Noble Electric Steel Company of California, 
where cliarcoal is obtained at low cost, are using suc- 
cesafully an oblong furnace with four electrodes pro¬ 
jecting downwardly from the r«)of of the furnace. The 
Swedish reducing furnace folbtws lu construction the 
general lines of the blast furnace, the charge being In¬ 
troduced at the top and the hut metal being tapped 
off ot the bottom. The place of the hearth of the blast 
furnace Is taken by a domed receptacle built at the 
bottom of the furunet*, through the roof of which from 
two to six electrodes project diagonally Into the fur¬ 
nace. That the Swedish works are producing pig Iron 
on a commeriial scale is shown by the fact that last 
year the total output was nlwut 2U,<JilO tons. 

Elbctbic HEriNiwG Eubnaces.— The field of electric¬ 
ity lu the manufacture of steel will he confined mainly, 
for the present at least, to the rellulug of steel. For 
this work the various furnaces may la* divided under 
three tyiies; First, those in which the heat is produced 
by the resistance of the metal lu the bath, a type which 
has never passed the exiwrlmciital stage; second, those 
in which the heat is due to electric current Induced In 
the bath; and, thirdly, those lu which the metal is 
heated by an electric arc (either by direct contact of 
the arc with the metal or by radiation 


grail at which the Htc>cl makers have 
aimed for many n decade past It Is 
largely because the eleetrlc jirocess ren¬ 
ders ll possible to make steel in large 
quantities (KiBsessIng the blgh qualities 
of crucible steel, that electric refining lias 
proved such a valuable contribution to 
the rootallurgy of steel. 

SiB Wii 1,1 AM Siemens.—F or Ihe gen¬ 
esis of the electric refining furnace, we 
must go back some thret' decades aud 
siieak of the classic experiments of that 
noted Inventor. Sir William Siemens, 
who foresaw the great possibilities of 
the electrU* furnace for steel manufac¬ 
ture. He bull! two fnrnnces, one of 
which was a crucible of graphite or 
some other i-efractory material, which 
was Inclosed lu an Insulnting Jacket. 

One electrode was held lu the bottom of 
the crucible and another imssed through 
the cover and was provided with k de¬ 
vice for maliitaUilug It at the projier dis¬ 
tance from the lower electrode. The 
metal was placed In the furuace and «‘ov- 
ereil the lower electrode, and the arc 
WHS formed between this charge and the 
urqier electrode, in hU other furnace 
the two electrodes wejEp placed hort*on- 

tully and opixicdte ufae^another, the arc StoiMUHi Mectrlc gre fumaee gt Tgrhi, Itg{)r. 



from u suiier-lmposed arc). Of the 
three tyjies, the electric-arc furuace la 
the most aucoessful, and It is in such ex¬ 
tensive use us to warrant the belief that 
at least for the refining of steel it may 
ultimately have exclusive command at 
the field. The induction furnace, which 
was formerly u promising rival, has <kme 
good work and is still in use in some of 
the more Jmportaut works, partlcalarly 
In Germany. The resistance furnace has 
gone very little beyond the experimental 
stage in the refining of steel. 

The Gm Resistance PvuotAOB.—The 
Oln furnace, us shown in our Illustra¬ 
tion, consists of a car, upon which Is 
constructed a furnace of masonry, pro¬ 
vided with a long seriientlne channel A, 
connected with electric pole plecee at B. 
This channel la filled with the metal to 
be treated through hoppers X. The de¬ 
sired temtwrature for treatment Is ob¬ 
tained by varying the current paaalng 
into the hot metal in the bath. 

The KitMUJit litoponoir Fpshagb.-— 
The Induction furnace, of which the 
Kjellln, sbowii In the gccompgnylng 
Illustration, is a well known example. Is 
practicnuy g tsrge crudMe tttm from 
electrodes In trlilch the stoel Is bented by 
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Tk* Oln ruistance fnrnace. an early experimental 
type. 


Secttona throng Gin furnace. 



Kjellin induction furnace. 


an tndiioed current. The charge 1 h protecteU truiu 
the action of any fnrnace gaiteH and fruu oxida¬ 
tion. This furnace conelstH of nn annular hearth 
A formed In the masonry IkkI.v of the furnace; nn Iron 
core C, one arm of which pasocB through a central 
h<ile formed within the annular hearth, this arm being 
surrounded by a primary coll li. Tho charge In the 
annular heorth A la maintalue<I at the dealred tempera¬ 
ture by varying the current through the primary coll D. 
The furnace la closed by removable cover plates, not 
shown In our drawing. 

THK Ul>CUl.lNa-KODE!tHACHKH lyoVVTlOti KrsNitCK.- 
The Kjellin furnace above deacrlbed 1 h n«<<!eaaarlly of 
limited caiNiclty, and both Ita diameter ami cross sec¬ 
tion must tte Increased If there is to be un Increase of 
the charge. If tho cross section Is Increased, tho elec¬ 
trical resistance would not lie suttldeut to obtain the 
necessary working femiierature. If the ilbimefcr Is 
Increased, tho distance lietween the primary and second¬ 
ary windings and the magnet coll would likewise lai 
augmented in pru{>ortlon and the losses due to dlstier- 
slou would la* Ineroosed. These dlfllcultles were sought 
to be overcome In (lerinany by IlUcbItng and Koden- 
hauser, and In Norway by illortli. 

The ItilchlluK and Bodeuhuuser furnace, like the 
Kjellin, Is of the Induction tyjs?, but with a single pri¬ 
mary windiiuc .4 sroiind ouch Iron core The hath Is lu 
the form of a Hgure H, with that isirtlon of It P lying 
between the two cores of much greater width than that 
V lying ontsldo of It. Tho secondaries are two; one 
being the molten metal, and the other a copiar wind¬ 
ing B, which Is connecletl with metal plates K In the 
furnace walls. The current passes from It through fl 
and a mass (] of highly refractory electric comluctors, 
to the metal /> In the hath. The metal Is thus snh- 
jected to heating effects Isith by dlnvt Indnctloii and 
by the current yiassing through the tmth, la'tween the 
optsMlte sets of electrodes E. 

RBaOUl.T Xt-»CTB1C FUEKAtaSS IN OFBBATION OK UCaDlNO, 
MAacH iHT, l»ia. 

.—Nauilior of furnaocs—V Prortiioflon la 
Uulldlng. Opi-ratlug. tinia iwr yosr 

(lerntany. (I 111 42ri.7SU 

United States. 4 U ItM.noo 

England . :i 4 T7.W)0 

Austria . a 4 46,800 

Italy . 2 2 .. 41,000 

Belgium . 2 .. .‘<0,000 

Eusaiii. a ao.ooo 

France . I 2 11.800 

Sweden. 1 8,000 

SwltawUnd. 1 2,800 

Hungary . 2 1,000 

21 41 Wia,780 

Tai* HwauLT ELiDCTaic Aao FOawACK.—We have so 
reoe&Hy (SoucNTinc Auxaican, June Tth, 11)18) de- 
oeMbed the ^8*toii Herouit furnace aa installed by tbe 
Halted Steel CorporatUm at their works at South 

Cbloago ahd at WoMeater, Maaa., ttuu a brief reference 
idli atilHci«4lil tlte {Hwnt arttele. 3?be Haruutt furnace 
Mndlar Ui Ita t^tmetlbu to an open-hearlh 
Ik ie*ao awport^ aa to.lMire tilting motion 
4m|l ikfa. Tbe naoaaaary 


temperature Is oecured by the tierce heat of an electric 
arc formed between electrodes and the metal bath. The 
electrodes pass through the roof of the furnace and arc 
maintained at the reunired distance above the hot 
metal by automatic, electrlcnlly-CMiitrollod devices. 

The phosphorus U removed lu the basic electric fur¬ 
nace In much the same manner as it now is In the 
basic open-hearth furnace—by the use of lime and oxide 
of iron. The resulting slag containing the phospho¬ 
rus Is tapped off, and a new slag of burned lime and 
lliior spar is formed. When tbe slag Is molten, cuke 
dust In added, and the resultant carbide of calcium Is 
produced. Tbe free carbon, and, imsslbly, the carbide 
of calcliuu In the slag, with tbe aid of tbe carbon and 
manganese In the bath, elliuluato the deleterious oxy¬ 
gen from the steel. 

The advantage of this prix.‘OHs of rellnlng Is, that tho 
resulting steel Is free from si-gregathiu. Is almost jier- 
fect In structure, and shows n<i oxide or slag Inolos- 
ures under the nticroscop** A similar furnace Is In suc¬ 
cessful oiieratlon at Worcester, Mass. 

Thai the electric furnace of large size is capable of 
turning out large quaiitltl(>s of steel, such for Instance 
as are reipilrwl tor roll maiiiifnefure. Is shown by the 
results obtained by the United .states .Steel Uoriairatlon, 
who, by tho way, have exiientled In (heir exiierlnientnl 
work, lo date, over g«0().lHKl They have already pro¬ 
duced olsnit T(Mk)(» tons <tf cleetrleally-rcllned steel rail, 
and most of it lias lieeii in service for the jwst three 
and one half years During that time there has not 
ls*ea a slngh* case of breakage, the steel. In addition to 
Its lairily, showing a reuiurkiible toughness. 

The great strides which have been made In electrical 
rcBnliig during (be past few years are shown by the 
table pulillsbed on Ibis page, from which It Is seen tUal 
(lennaiiy heads^ the list with an annual output of 
428,780 tons of eleeirtcally-reflued steel, followtsl by 
the United States with 104,500 tons, the total output 
being 8,'18,750 Ions for the world This for the Herouit 
furnace alone; and If to these totals are added those 
fur electrle ftiruaces of all kinds, It Is found that 
the annual output has already reached the reiiuirk- 
able total of over one million throe hundred thousand 
tons. 

The Measurement of Lisrhts of Different 
Colors 

ItDF. irRBBEKT E. Il'E.*) in two learned technical 
articles which have apiieared In the PMIo»ophical 
Maimsinf gives (he result of un hiveatlgatlon into tbe 
photometric effects of lights of different colors. His 
results are interesting enough to prew'ut In a impulnr 
account 

The advent of Incandescent lamps of great etHcleiicy 
and other new lights with u wide range of color, the 
prospect of an even larger variety in the near future 
which will diverge In tint still further from present 
llluminanta, all render the problem of measuiiug the 
lumlnoalty of varloua hues, one of great Importance. 
The more comparlahu of two differently culor^ lights. 
Is no more possible than Is tbe exact comparison of 
sound with odor. Some methods, of course, have been 
discovered Which In the process of measnremeni evade 
or ellmliiute the dlfferemvs lu hue Hul different 
methods reijulro different Hlaiidards and Itr. Ives pro¬ 
poses to obtain a relation between Hu* various criteria 

The chief olwtacle, he says, in the way of giving pref¬ 
erence to one inetlKKl ttver another is a w,s*ful want 



Tka Heroah lk*taa w« hrnmee at South Chkafo, 
HL. and Wareoattf. Naaa. .. 





CrosB-aection through Kbchling-Rodenhauser 
furnace. 



Uoriiontal section through Rochling-Rodenhauaer 
induction furnace. 


of statistics or data. These defeets Dr Herbert Ites 
proiyoses to romt»dy. Df the methods of light meusure- 
mottl which have been applied to din‘er<*ntl,\ colored 
lights, one Is the methisl of e(|un11ty of l)righlnesH Two 
colored lights llluuilnate two iMrtions of a background 
or photometric—luensure of light—screen The rela¬ 
tive InleiisIHes of illumination from the two lights are 
clmnged uuHl the two differently colored fields give a 
sensation of (spial hrlghlness The Illuminations are 
then said to Is^ e<|uul 

The method of acuity of sight Is merely the way of 
proving two colors eijnal when the s((n)e fineness of 
delall Is Just distinguishable by each, while the method 
of critical frequency holds that two illuminations are 
wpial when the filcker produced by rapid alteration of 
one illumlnallou with black dlsapiteors at the same 
H|H*ed of altenialJun as the other 

Two illumlnants are also said lo be etptal when 
iilMjn rapidly alternating one with the otlier no sen¬ 
sation of flicker results The s|s*ed of alternation D 
such that the slightest change of eltlier will cause !i 
flicker 

Dr Ives dlscoverwl that the lM*st standard must 
renter around the flicker niid the equality of brlghtjiess 
of the colors. .So he then deterulni>d l>y the two meth¬ 
ods the degrees of liiinliKmlty of the various tints and 
colors of the spectrum The original findings of his 
numerous experiments are most helpful. 

He found that the flicker method Is much more sensi¬ 
tive than the equality of brightness metlusl, lairtlcn- 
larly where colored lights are eonc<*rned. The result 
with the flicker nietliml Is more easily reiinHluceil than 
with the e<|UHltty of hriglitness plsn While di*crense 
of Illumination shifts the maximum of luminosity to¬ 
ward the blue in the e<|uallty of hrightnea.s method, 
yet with the flicker method It shifts toward the red 

Decrease lu the size of the meuHure«l field of light 
in low Illuminations, shifts the iiiuxlmuin of liiinitinslty 
toward the red for the e(|uullt.v of brightness—calle<l 
the yellow* s|tot effect—and toward the blue with the 
flicker method The results are also tuost different at 
low degrees of Illuminations upon large fields They 
are nearest together at high llliiiulnnllons and a small 
surface or field of light. 

With the hois* of shedding some light on the |m*ullnrl- 
tles of the Hb'ker method, other experlinents were cur¬ 
ried out. Dr. Ives’ results has Her^ed to clear up the 
seeming dlscreixiucies of various observers, and these 
were brought Into accord by proving that a cliange In 
extwriinental conditions yields changes In the results. 

lie also shows that the retina Is found lo Is* nion* 
sensitive to flicker furthest away fron> Us eeulral 
ladnt, only on mometitary observation Itefore fatigue 
or adaptation sets in The point of best vision—the 
fovea—Is more sensitive to red fllckei, the periphery 
or outside pari of the retina. Is more sensitive to blue 
llgfata. These differences are gr(>ateat at low degrees 
of Ulamituitlon. 
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The Heavens in August 

The Summer Constellations; Jupiter’s Satellites 


S o far a« itredlctoblr oventa are concenied, there will 
la> little to attract the attoiitloM of the AmeiiCKti 
uiuateur in HHlroiiomy during the eomlug montli There 
la, It) Ik* NUiH), a lairtlal ecllpae of the Hun on August 
lilHt, hut the Moon la then so far north of the Qlgoe 
of the Karth's orhlt that the central line of her shadow 
uilsses the lOarth hy alwut 1,000 mllea, and only the 
southern edge of the penumbra (the region of partial 
shadow, from which only a fraction of the Suu'a light 
la excluded) sweeiM across the northern portion of our 
planet. The region from which the eclipse la vlalble 
la therefore tinusually small, Including only Oreeulnnd, 
Iceland, Uilirodor, Newfoundland, und the adjacent 
ae»is, with the extreme northern portions of Nova Scotia 
amt New Brunswick. 

The Hun, us seen from all these roglona, will bo low 
in the west at the time of ocllpse, and little more than 
one tenth of his diameter will be obaoured. NeverthC' 
less, granting clmr weather, the eclipse should be dla- 
tluolly obacrvable In Newfoundland, beginning a little 
after fi I* M. by Atlantic time (which la kept by the 
i'Hiiwa,VH there), and lasting almut half 
an ho\ir. On the aoutheni ahores of the 
Oh If of Ht liuwrence the eclipse will 
la> almost vanishingly small, but the very 
shallow notch In the Hun's northern limb 
may la* oliserved with a fleld-glass (pro¬ 
tecting the eyes by smoked glusstts) at 
(ilsMil 5:115 ]‘, M by Atlantic time (or 
4:li5 by Kasteru Htaiidard time), 

I'nless the reader's holiday may hap- 
Iteii to take him thus far afleld, be will 
have to coiiftne his studies to the stars, 
and t<» the planets Jupiter and Branua, 
but there la no lack of liite.rest here. 

Our map shows what stars 
seen In the evening skies, and Just where 
to l«X)k for them at the hour given below 
it. At an earlier hour all the stars (ex- 
43etit Uuise In the tiortU below the twle) 
will be farther to the east; 1 e„ they 
will be higher up If in the weateru aky, 
lower down If In the east, and more 
the left If In the south, and so on, 

The student whose wish Is to Uecome 
familiar with the summer <'ouateUatlona 
may begin by looking straight overhead. 

Here be win see the Milky Way strelcb- 
tng from northeast to southwest right 
across the aky, and in it a large and con¬ 
spicuous cross of stars of which the 
brightest is at the bond of the figure. This 
Is the constellatlou Oyguus—the Swau, It 
takes very little Imagination to see the 
actual flgufe of a bird In this group of 
stars, the brightest star making its head, 
the arms of the cross extended farther 
by other stars. Its wings, and the foot of 
the cross its tall With this as a starting 
IK)l«t we may proc(*ed In any direction The Hue of 
Ihe Hwan's wings, extended toward the northwest, 
[mints to two bright stars, not far apart, which form 
the eyes of the Dragon. (/9 and y In Draco on the 
map.) Much lower down, In the same line, we come 
to the handle of the (Ireaf Dipper; or, If we prefer, 
the tall of the Or«>at Bear 

If now we hold our mai> so that the Dipper Is at 
the imttom, we can pick out at once every bright star 
In this part of tlie sky. And to what constellation It 
iHdongs, and what (In^ek letter has lieen assigned to 
It, and trace the outlines of the constellation. In the 
same way we may prcs-w'd In any other direction from 
our starting point, finding in the west Ihe two very 
bright stars Vega (high np) and Arcturus (low down) ; 
In the southwest the constellatloiiH Hcorido, now very- 
low, and Haglttarlus; In the south, higher up, Altulr 
and the other stars of (be Ilagle. and below It the 
falnlei pair which murk the head of Caprlcoriius; In 
t)ie southeast the isolated Itrlght star Foniallmut; In 
the east the Great Square of I'egJisus standing ou one 
corner: .and In the nurttieast (tussloi«*la and I’erseus, 
IsUh 111 the Mllk.i Way, und the latter Just rising. The 
less coiisiilcuous coustellatious may now be ideiitllled 
with the aid of the map. 

The observer who has a field-glass at his command 
will find Interesting objects In the stars [ In Drsa 
Major, and a and fi In Caprleornua, all of which are 
(lonl.le The first two can be eually Bepuruti>d by the 
naked eye, but the Ubii'd, whose cuuipaulMi is much 
la inter, requires oiUlTOl aid. About half-way between 
u und 8 In Cyguua is uuuthur jirotty pair, mad a aocoud 
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Is close to the bright star Vega. The Great Nebula In 
Andromeda (shown on the map) is also easy to dud, 
and there are fine etar-ciasters in the Milky Way be¬ 
tween Cassiopeia and Peneus, and in Sagittarius. 

Most Interestlug of all Is the great planet Jupiter, 
which, though low In the southern sky, among the stars 
of Haglttarlus, outshines all else. This great brightness 
makes Jupiter a i-ery striking object, even In a fleld- 
glass It takes a powerful binocular, good fixnislng, 
a steady hand, and a trained eye, to see the planet's 
disk distinctly; but the satellites, especially the two 
outer of the four, are not hard to see. The beginner 
need not be alarmed, however, If on the first night 
when he observes Jupiter, he can see no moons near 
It, or perhaps only one; for If the satellites are nearly 
In front of the planet or behind It. It takes a more 
[lowerful instrument to reveal them. A little [attlenoe, 
however, in watching the' planet on successive nights 
will be rewarded. The third satellite, which Is the 
brightest of all, can lie seen on the eaat of the planet 
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5tb, 12th, 19tb, etc.. Its period of revolution Ijelug 7 
days 4 hours. The fourth, which is fainter, but goes 
almost twice as far from the planet, may be seen on 
the east side on the 2d and lOlh, and on the west side 
on the 11th and 27th. and for some three days on either 
side of these dates, Its period being 16% days. 

Tbe other two satellites are so much nearer the 
planet that they are not as easy to see with a small 
glass; and their [lerlods are so much shorter that It is 
harder to keep track of them. Tbe aecond satellite, 
which comidetes a revolution in 8 days 18 hours 18 min¬ 
utes, is 00 the east of tiie planet at 11 P. M. on the 
8rd, 1 A. M. on the 9th, etc Tbe first, whose period 
Is only 1 day IS hours 2S minutes. Is at Its eastern 
elongation at 2:10 A. M. on tbe moridng of the 2nd, 
S:3S P M. on tbe evening of the 8rd, etc.; and, of 
course, west of tbe planet at the momehts just half¬ 
way between these. 

With this Information, the observer may easily find 
out which satellites were observable at any given time. 
All cslcnlation can be avoided by recourse to the Nee- 
ttcal dlmanoo, which gives dlagraoss showliig eaactly 
where to look for all four satelUtM every night 

The fortunate possessor of a t«lesooi;>e three inches 
or more in aperture suy find still greater interest In 
the study of .Tupitm- aud his systeiu, With such on 
Instrument tbe vital forms of the planet's disk aud 
the belts which cross bia sorfaoo parallel to the eUuator 
are easily seen, and with a little canty it la poaslble to 
watch the imssage of markings acrew the surfMce. as 
they are carried round by the plaoet’a rapM rotatten. 

The oollpswi and tniwlta itf the aataUltoa an faadaat. 


lag, toa The approacJi of n satellite to the edge of 
Joplter, and its disappearance into, or regppeerance 
from, tbe planet's shadow, can be watched with a 
small Instrument It takes a larger telescope to see 
the shadows of the satellites, as ttny black dots crossing 
the planet's disk, and a still more powerful one to see 
anything of the satellites themselves when In front of 
the planet During the present month, the phenomena 
observable In the evening In tbe eastern part of the 
[Tnited States are as follows. 

Hatellitr I. 

Is in front of Jupiter on: 

August 7th, from 6:61 to 0:09. 

August 14tb, from 8:38 to J0:57. 

August 21st from 10:27 to 12:46. 

August 28rd, from 4:64 to 7 ;12. 

August Both, from 6:44 to UKR2. 

Is behind him, or in his shadow, on : 

August etb, from 0:47 to 12:46. 
August 18tb, from 11:30 to 2 m 
August l&tb. from 5:67 to n:0K 
Augnst 22nd, from 7:45 to 11 SHt. 
August 29th. from 0:36 to 12;8H. 
Auguat 81st, from 4:02 to 7:20. 

Hatbixitb II. 

Is In front of Jupiter on; 

August 4th, from 7:25 to 10:16. 
August 11th, from 1):44 to 12:34. 
August 18tb, from 12:05 to 2:65. 

Is behind him, or In his ahadow, on. 
August 13th, from 3:64 to 8:30. 
August 20th, from 6:17 to 11:07. 
August 27tb, from 8:42 to 1:46. 
HatelUte 111, comes out of ecIlpM* at 
11 .'20 on the 7lh, goes behind the planut 
at 8:36 on tbe 14th, comes out again at 
11:51, and dlsapiiears Into the shadow 
(which, as seen from the ISartb, Hoe ou 
one side of Jupiter) at 12:17 tbe same 
night. It may also be ohserviid to disap¬ 
pear behind the planet at 12:07 uu the 
21 st. 

HsteUlte IV. can bo seen gifing Into 
eclipse at II ;38 on tbe 16th, and going In 
front of the planet at 10:28 on the 23rd 
All the times In tbe above table are 
given (as In the ffoutioal Almanac) In 
Washington time, which ta eight mlnutea 
slow on Bastorn Htandard time. It will 
be seen tiiat the most Interesting date of 
observation Is the 14th, when two Mte)- 
lltcs are hidden at once, the first In front 
of Jupiter and the third behind him. 

The planet Uranus is now also very 
well placed for observation, his position 
ou August 2nd being in 2(1 hours 31 min¬ 
utes 44 seconds of right ascension, and 
18 degrees 88 minutes south docUoatton, 
.while that on tbe 30th Is 20 hours 27 min¬ 
utes 28 seconds; —18 degrees 48 minutes. Observers not 
provided with detailed star maps may easily find him 
with the Hid of three small stars In Caprleornua, which 
may be found by drawing a line from a through ft 
Caprlcoriti, aud prolonging It to the southward not 
quite twice the distance lietweeu them. 7'bese three ' 
stars, e, » hnd p Oapiicorul, form a near1> equilateral 
triangle. Due east of them, at about the same distance 
as that between o and /J Caprlcornl, Is another faint 
star, V Caprlcornl. 

All these stars are Iwlweeii magnitudes 5 aud 6% 
Uranus Is of the 6th magnitude—a little fainter—and 
Ues about 1 degree south of the line Joining u Caitri- 
coml to the triangle. The lower side of the triangle 
potato almost straight at him. At the beginning of tbe 
month he is altont twice as far from the triangle as 
from V, but at Its end he Is nearer the former. He 
can only be seen with the naked eye on a very clear 
dark night, but is cousplcnuus in a field-glass. The 
ndchborhood of these good reference stars makes this 
an unusually good time to bunt for the planet. 

Of the other planets, Mercury la in conJuncUou with 
the Sun on the 8rd, and cannot be seen until the latter 
part of tbe month, when he appears as a morning star, 
in Cancer, rising before 4 A. M. Ha Ig at his greatest 
apparent dtotanoe from the Bun, 18 degrees 26 minutes, 
OB the 22ud, and should be easily visible. 

Venus Is morning star In Gemini, rising about 2 A. M. 
and agcaadtiigly bright. Mam is liking a morning 
star, in martu, riaing ahtmt mldnlgltt, and appearing 
* Mttla hrlgteter than ALjUUbaran. Saturi ts etoae hrt 
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on August Ist, 8th, l5th. eto., and on the west on the 






Ir *<(|#iMii;;]i»]r K» 4#n4p^it« 

'pegfM^o^.oM af«ft •fiicbiil^i 
hy foMHiji .«a<l wiOi'itt toe^lipiK. 

ei IS ntteb m hau^. 

(oirwi^ MUl llwM to « Iti^t Cramo- 
wotk RHStMnto t)M> pVAitoltor 

fittoft, Vhe Mlutft «ftrrt«8 « Moot 
,aem»toa« Jp«bil|«t^ whldit to driven 
at SOO Nv^iitooaa ver nioute by e 7 
hone-povtor IwInnayUoder wglne 
TSb invq|ritor «tonVt to beltioo^ 
to the Mfftoe ihnto. Is order to give i 
the enooe waftotont stabiuty It to I 
provided with pontowM, one et enctt 
aide. M ehown in the tUnatriritotoh 
The pootoone eld in batonctnc the 
canoe when the engine to being 
cranked, bat when the canoe to un¬ 
der way they junt clear the water. 

The builder ot this cratt hae given It the name, "air 
canoe.” 

Cody and His Pniposod Trmnsatliuitic FUyht 

I N an endeavor to capture the London Daily ^ail 
prtoe o< 100,000 for the flrat aviator to crom tb 
Atlantic within 72 houre, Ool. F. 8. Oody, the well 
known Auglo-AoMricau alnuan, to building a«toydro 
aeroplane In which he hopee to croee the ocean in 20 
honra. In order to do thto be will have to average at 
ieaat 90 mllee per hour and croea at the narroweat 
part, wbtofa llee between England and Nawfuundtand. 

It to believed by tboee who have made a etudy 
the question that the flrat flight will be made without 
Htop, aa the high waves of mid-ocean would prove dl 
aatroua to flying machinee of the present day. The 
problem of deciding from which aide of the water to 
atari to alao occupying the attention of those airmen 
who intend to compete (or the prlae. Ktorttng from 
England, a flyer would travel with the s 
have daylight for about 22 houra, while 
Newfoundland would give him only 14 hours of light 
However, be would have the advantage of the prevail 
Ing western winds la mld-(X»aii. 

Bidtard Bornstoin 

T he death of Prof. Richard Bdrnateiu on Uay IStb 
removed a conaptcuoue figure from the circle of 
Oennan meteorologtoto. Although he was prafemior of 
physics at the agricultural high school of Wllmeredorf 
(a suburb of Berlin) he had for years devoM hto at¬ 
tention almost wholly to meteorology, especially the 
practical elde of the subject To hto ettorts chiefly was 
due the organization In Oennany a few yesrs ago 
of a ayntam of waather-forecastlng and map-publishing 
stations analogous to those of the T^ulted Ntaceiv 
Weather Bureau. Among hto volumlnouH wrltliigK was 
an admirable elementary textbook of meteorology, a 
new edition of which had Just appeared at the time of 
his death. irt>r many years Bbrnsteln was editor of the 
flrat two of the three annual volumes of the "Fort- 
sebritte der Physlk"—a publication tliat Is Indispens¬ 
able to every worker In the physical adencos. He was 
a member of the recently organized International ('om- 
mtosiou on Agricultural Meteorology. 

AnnBtiin<wliuliiig Machine 

A RESIDENT of St. Ixmle. who for years has been 
engaged In tbo electrical repair business, has re¬ 
cently built a machine for rewinding small armatures. 
The device takes either diametrical or chord windings 
111 alther straight, twtated, open or overhung slots, and 
It may be adjuated to the armature In two or three 
ntluutea. It eonatots eeaenttolly of a universal two- 
Jaw cburic which holds the armature while It to being 
wound. The Jaws are shaped to guide the wire into 
the Blot. Between the Jaws are two aerew stops which 
are adjusted to flx the point at w&tob |he Jgws grip 
the aniMitUK) CMdl, zo tj»t wtaau the slot on one side to 
aet and tJte cote to held ogliiwt the etope, the other 
slot iri« lin«i W With the bMtoilto Jew. The jaws are 
righig ai to l upon the aitowMiri 
wbeato td mtoh iwaportttoMi ihgt the opatatcr cannot 
readthr fteri too the delloato core 

and dtoplhge the teeth. ^ giioliliie Ig operatlen 
be oa the ahaiR Ot « ^t^r, aoy l/fl horae- 

pottoti gt 8^ to 400 revqtgttona per ailngte, and pref- 
ejitobir; to ehottld be provWed; toltti a (opt controUer 
aitoh.lA 1^ eavrint liliariiUle giotorii. The device 

h *9 hghdwer with 

of wjm 

m a certain 

{MMh ^ Mtotor to totth toe cdiea of the 




daaec driven by an air propeller. 

Jaws overhanging the teeth of (he sluts a trifle. The 
device to 'then turned and the wire to automatically 
f«l Into the projwr slot, When the first coll to flntobcd, 
the wreuch wheels are Iooseni|d gnd the core Is turned 
to tli| next slot; when the tim'‘t!foil to wound, and so 
on, until the entire winding to completed. For orinti- 
turm with twisted slots the Jaws may Iw adjusted to 
the proi»er angle. With a dcvleo of this Wind reimlr 
work on small armatures, whirl) formerly had to I>n 
done by hand, ts now greatly cxisHlIted. 

Hie Tin-plate and Terne-plate Induatry 

S tatistics for the tln-plate and teme-plate Indus¬ 
try In the ITiiited Slates for !»(«> are presented In 
detail In a bulletin soon to l»e Issued by Director Harris 
of ttie Bureau of the Ceiisns. IH-imrtitienl of Commerce. 
It WHS prepared under tlx* siuiervlstoii of William M. 
Sfeuart, chief staltoticlaii for manufactures. 

Tin-plates are thin plates or sbeels of steel or Iron, 
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known as blaric plates, coated by 
dipping In a bath of molten tin. 
Terno-platee are black plates coatwl. 
In like manner, with an alloy of tin 
and lead known as terne mixture, 
the proportion of tin varying from 
10 to 35 per cent. The term ‘'terne ’ 
is taken from liie French, and means 
dull or turnlshtsl On account of 
the lead In the mixture terne-pluti's 
are muoli duller In npis-nrance thti i 
lln-platcs, soiuetlmcH known as 
brighi plates. 

Tlii-plale manufacture Involves 
two radically different processes— 
the rolling of the black plates and 
the dlpitliig of them In tin or terne 
mixture The manufacture of black 
plate Is a rolling-mill oitcratlon, and 
the bulk of the dipping to iK'rformed 
by the dipping depurtroeuts of such 
rolling mills. 

Of the 34 establishments In the 
combined industry In the (Inltcd 
States In lOOfl, 27 boih rolled black 
plates and dipped Iheni, tbrts* rolled black plates but 
dipping departments, while four were engaged 
In tin and terne (li|>pliig only. The numl)er of each ot 
these groups ot estahllshmenls was smaller In lOrtll 
llsOO; hut the decrease was greulest In the 
mber doing a dliiping business only, and the ntim- 
making black plates with no dipping departmenta. 
There has beeti a growing lendeucy to consolidate the 
branches of the business 

lue of all products of the block-plate mill i 
nd dtpidlig estuhlishmentH In 11H)0 was fOrj.llTs.bHO, of 
t the value of tin snd terne plates repre- 
•r cent, in UMM the value of the tin and 
plate product formed KOI) iier cent of the net value 
■ts of these establishments, and In IMHi, 
76.7 |»er cent The value of products of the Industry 
58,2 tier cent greater than In 1891). The 
voluo added by manufacture--that Is. value of products 
materials—WHS ^22,048,150 in iftOO, and 
the number of wage earners, 18,n.VI. 

Higher Electric launp Efficiency 

EW incandescent lamps which contain especially 
shaped tungsten fllamonts and are filled with nltro- 
presanre of about an atmosphere, will soon lie 
obtainable. The typ<>s which 1t Is exiiectod to lievelop 
udnptml to comparatively high current con¬ 
sumption, six amperes and above, and oi)erHte at an effi- 
cleucv of half a watt per candle-power. This Is fully 
twtct» ns high an efllclency ns the most efficient Incaii- 
des«>nt lamr»K heretofore available. The new lamps 
promise to be of |«rtieu1ar value In a Held not hereto¬ 
fore coverwl by Incaudiwcent lamps, and should greatly 
broaden the applications In which they can be used 
advantageously, particularly In the direction of very 
largo cHiidle-iuiwer units 

The CoBt of Orchard Heatings 

T his is the subject of some elaborate slallsllcs by 
.] f' Alter, In the Monthly M’rathrr HovU'W, par¬ 
tially answering the question “Does frost tlghttug pay 
In rtnii?’ Assuming .SO degrees as ttie temiierature 
Mow which healing Is necessary, he finds that for 
the first degree—I e, (o heat from 20 to 30 degrees— 
the cost ts fin cents |s?r acre per hour, while with a 
further fall of temtierature the cost Increases 40 cents 
per degree is«r acre is-r Uo)ir Thus to heat the orchawl 
to the safety ntnrk with a temis*ratnre of 20 degrees 
ttie cost ts IM20 is»r acre pt-r hour It Is also assumed 
that If the temiteraliire falls Mow 20 degrees, the crop 
cHiinol he saved; and Ibis ina.v haiipen after a large 
amount of fuel has been extHMidisl. \galn, the business 
of tiring presents many chances for small leaks of one 
sort or another, and mud) uniu'ci'ssary firing to apt to 
ls» done In the attempt to err, If at all, on the safe side. 
Hnnlly, there to the (tueslioii wl)elher the soot-ladcn 
and smoke-covered pollen can continue Its work of for- 
tlllMilou Some of the growers who In the past have 
“succesafull)" fi)ed ihelr oi-chards have )iow abandoned 
the practice. On the whole. Mr Alfer's (h-ductlons are 
discouraging, so far as his observailons in Ttah extend, 
but of course do not, nwssarlly, apply to other parts 
of the coiinlr.), where frosts are less fn^iuenf and 
severe, or where fuel and luboi are less exis*)iMive. 

Earthquakes and Rainfall.—It has boon cnnjectun>d 
that excessivo atmoapheno precipitation n)igt)t favor the 
ooourrenoe of earthquakes by maroaaag the supply of 
subterranean water, leading to a washing away and oolr 
lapse of portiotu of the earth’s urust C'ount de Montea* 
HUS de Ballore has published in the Compten Renduo the 
reeulta of a painstaking comparison between 4,136 earth¬ 
quakes and the rainfall oonditions preceding them. He 
ooneludea that there is no relation of cause and ottoei 
betwaaa these phenomena. 


















Pantodon, or African flfinf flah. 


BrasUlaa 


flak {Pternphylhm toOlare). 


Curious Exotic Fishes 

By Jacquea Boyer 

rpllK l)n*wlliij{ and keeitliiff of email 
i tfxotio flelicH of Htranse forma, atrlk- 
liie colore and curlone bablte hae been 
prettily promoted In Germany, In recent 
jenrs, by tbe efforte of entcrprlelng Ham¬ 
burg Importera. At prceont eeveral French 
|iiHctc\ilturlNtH are endeavoring to make 
MiIh euatom, of ChineMO and Japaueoe orl- 
plu, tH>|>ulttr In France. 

Tbe a(iuarlumH of M. Leffivre, In par¬ 
ticular, are tilled with rare and aniierb 
aiietlmena, brought from China, Japan, 
Africa and Houth America, Home of which 
we have micceeded, though not without 
difficulty, In photographing In character- 
iatic nttltudea. 

Let UH flrat examine the teloHCope dab, 
which Carbonnler (rled to acclimate in 
Frauw forty yeara ago. ThU moirntrunH 
variety of carp, a creation of tbe Ohlueae 
and Japaneae flah breedera, who are itaat 
inaaterN In the art of deforming nature, 
has an nlmoHt globular gllatenlug body, 
glided on tbe aldea, double doraal flna and 
a long tall of peculiar ahape, Ita eyea and 
their Hocketa are very prominent and re- 
Bomblo the object glaaMea of teleacopea, 
whence the name teleacupe flah A carp 
jNWHcanlug thla uhuormal feature waa dla- 
<*overed In .lapan In the alxteenth century, 
alnce which epoch the ]>ecullHr character 
haa Iieeii i>eriietuated and combined with 
many variationa lii form and coloring, by 
cureful aelectlon and croHalnp, By these 
inentia, combined with lugeuioua proceaaeB 
and devices which It would be tedious to 
describe lu dt-tall, the Japanese breedera 
have succeeded In preserving various Indi¬ 
vidual i)ecullarltles. In order to Increase 
the protuberance of the eyes, for example, 
the fishes are kept In an aguarium which 
la dimly lllnmlnaied by light coming from 
0 single point The eyes of the young fry 
are uormiill.'i formed. 



A Japanese telescope fish, the ‘*f»n taU.** 



Benfslwe catfleb (Saoobranchtu ttngio). 


The variety known as Ten-tan-yen or 
“veil tall" ppaservee the normal structure 
of the eye during life, hut Its delicate, 
transparent tall attains an euormoua else 
and falls in graceful folds, like a veil, 
producing effects that a “seri)entlne” 
dancer might envy, when the little fish 
moves In the sunlight. 

Other Jnitanese varieties of the tele¬ 
scope fish are tbe “sbee{)'s nose,” which 
owes Its name to the convexity of Its 
body; the “pig's snout," which has a bead 
resembling those of Astatic swine, and the 
“fan tall," which raises and spreads Its 
tall In the manner of a fHn-tall irfgeoit. 

Tbe Chinese breeders of telescope fish 
disdain these ahnurmalltlos of structure 
and devote their attention chiefly to color¬ 
ing. By modifying tbe temperature of th<> 
water, and by Impregnating it with lime 
and Iron, they produce star)ling shades 
and markings. Among the innumerable 
vHiletles thus obtained we may mention 
the "spotted," with a lielly of silver, and 
sides and back marked with blue, yellow, 
black, rose and carmine dots; the crim¬ 
son “ruby" and the “su|)t>rb," with gilt- 
edged scales, scarlet belly, and black or 
bright red markings on the buck. 

The globular form of all telearoiH) fishes 
makes their equilibrium very unstable and 
their movement awkward. They are very 
subject to malformation of the swim-blad¬ 
der. Borne individuals swim ou one side, 
others on the back, Itecause of displace¬ 
ment or atrophy of that organ. Some, 
called “tumblers,” iterform somersaults 
like tumbler pigeons, others reiunin a( the 
bottom of the water. In tho case of hyiier- 
trophy of the swim-bladder, on the other 
band, the fish remains at the surface. 

Telescope fishes breed well In captivity, 
but as they devour their offspring they 
should be removed as soon a.s (he eggs 
are laid. The young fry are f«s1, first 
with dried and pulverlised silkworm pnpn>, 
(CWladod on paae 09.) 


































_ SCffiMTIflCAlifi^CAN __ 

I^d Matter That Seems Alive 

Synthetic Ideas About Life 

By Heinamin C. Gruenberg 


I XK- . .. X —'■— *" — ..u uioi.ua•••■III vornuB MiyNti- nilc oftulisrB, ntHrUtiB wlili Faraday’s flplds of force, 

inablrw a ffromnah iBKMfiMfiAM fn rha ^ * 11 ’ cl»ni, In which we are reminded that sclenHSc prnereaa 'riirouKhont ihc lawk then* are excellent reproductions 

animal ia like a Mee tnmk llke'a nw»> * ** Possible by eacaping from magic words and for- from photographs Illustrating structures and move- 

Thl«' atfltr was no donht ttivantiu?^ ***** * f***‘ ******* ***** ^**‘’ *"*** ^ “"** meaaurement Of course ments obtained oxi«erimentall,v by diffusion in inorganic 

io li .Jr°n*“« “*® *^^ ‘'ompurlson with electrical and magnetic 

«imllate life proceaaes to more familiar physical and pliMiomona on the one hand, and will, cellular phe- 

^ wrtfltted experiences. When chemical processes. tThen be develops the idea of dyiia- nomena on the other. The idea of dynamic centers in 


Or. Stipbftne Le- 
due, aome twelve 
•r thirteen years 
ago, began his 
^perfments with 
glffuslou, ho did 
not dftlm to have 
dlacovered the 
phyolCHl basis of 
life; he was con¬ 
tent to point out 
merely the cnrl- 
oua similarity Iw- 
tween the diffu¬ 
sion processes lii 
gelatin and the 
diffusion pro¬ 
cesses In living lM<- 
Ings. Well trained 
In the methods of 
modem science, 
he did not ooufuse 
the rope-1 Ike 
structure and the 
elephant; he said 
simply that the 
rope Is llke—not 
a 1 . elephai^t, but 
like n certain part 
of an elephant. 
But as his famll- 
1 a r 11 y with os¬ 
mosis and diffu¬ 
sion Increased, be 
discovered luore. 
nnd more points of 
ivseroblance b c- 
tween those pho- 
tiomena on the 
one hand and 
what haptM>iiH In 
living organisms 
on the other. And 
gradually be has 
aojulred the habit 
of thinking and 
s p e a kl n g as 
though t h H ele¬ 
phant runslsted 
essentially of a 
rope, a couple of 
fans and tbrtw or 
four tree trunks 
This Ik, as It were, 
a synthetic con¬ 
ception of an ele¬ 
phant. 

In his Introduc¬ 
tion to tlie stas.nd 
V 0 I ume In his 
series of studies 
In biophysics 
—’liH Blollgle 
snythdt 1 q u e'’»- - 
Prof, Ijcduc says 
that his work la 
a n Interpretation 
(of life) based 
upon experimental 
facts. The book 
lt«df Is given over 
almost entirely to 
a descrliMltni of 
tacts, 'wnd to a 
comparhnm of cer¬ 
tain clnsaea of 
tacts. The tie is 

very uttip W *hfl 
way of, ipterpre- 
totton. me first 

• tot#.; A,'1W"»0’ 

pah I mar., t«i 



Fig. 2.—An electrical field of force 


Fig. 3.—Striated diffusion lines 
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Fig. DIf. 
fusion of cur* 
rents be¬ 
tween two 
poles of dif¬ 
fer ent eon- 
eentratton. 



sembling a grain 
of starch. 



fi.'-<^4;|4HiffikMi nerve cell, hgr 
OMinw irtw the nietltod of fiolft. 


Fig. S.-i>^o«r raeces* 
ttve etnfea in ’%nry- 
nfetoeUe” figures pro- 
daced tut diSuoion. 



W’lth electrical and magnetic 
hand, and with cellular phe- 
'lie Idea of dynamic centers In 
living beings U 11- 
— ■■ liistrnted by such 

-1 I fuels as the radia¬ 
tions from the 


Fig. 10.—Electrolytic figure sug- 
geating a fern frond. 



Pig. 11.—Crystallisation figure; 
ammonium chloride in gelatin. 


Fig. &—An electric dis¬ 
charge which resembles a 
leaf. 



Pig. 12.—Modification of diffusion 
currenta by contact of a glass rod, 
illustrating irritability. 



Pig, 13.—“Negative heliotropism" 
of diffuidon currents of India ink 
la salt aolutioa. 


of India Ink is 
place<l In u salt 
solution, the dlf- 


tfons (Fig. 1). 
and t 1. e upi)ear- 
aiicc resulting 
ivJJJ resejnble tJjat 
of an electrical 
held on (be one 
baud (Fig a), 
and the radiations 
a b out a nucleus 


oft Cl 


in 


placrtl In the salt 
Hulutloii, near each 
other, the dlffil- 


dro|>s will take on 
the appoarnnce of 
a magnetic Held 
b e t w 0 tMi t w 0 
poles, or that of a 
“spindle" formed 
during I h o divi¬ 
sion of a cell 
nuc)cu.s (Fig fl). 

in a 10 iH»r cent 
solution of gelatin 
contuining a trace 
of calcium chlor¬ 
ide or nltrat(>, a 
mixtore of ciual 
purls of satuiated 


lug t h c appear 
ance of a grain o 
starch. T h e Irl 
descent strlation 
suggest slmilu 
phenomena In thi 
feathers of thi 
Is>ac(S‘k, In thi 


he 























The Airman and thfr'' 

Aeronautic Meteorology: A New BraDcll of Applied Science ' 

By Charles Fitzhugh Talnraa 


A BRONAUTIOAL meteorology 1 h to the 
aeronaut what maritime meteorology 
aitd hyrlrogmphy, together, are to the 
nuirlucr. That it 1» destined to play an 
ali-lmportatit part in the navigation of the 
air Is ao obvious as to retiulre no demon¬ 
stration Taking this for granted, there 
are, however, certain questions to tM an¬ 
swered in order to tlx the statna of this 
branch of knowledge in the aeronautical 
curriculum. How mncli, actually, do we 
know alioul the laws of the atmosphere 
Imtrlng on aeronautics? lias the science 
reaciied a practical siage, or is It still so 
tentative and uncertain tliat, for the pres¬ 
ent, the individual aeronaut should look 
ni)on ills i)ers<Hml exjwrience as a safer 
guide than tlie generalised knowledge now 
avallahle? Is the m«te<irologist still, os 
formerly, lenriilijg more about the free 
atiiiostihere from the aeronaut than tlie 
latter is learning from fho meteorologist? 

If for any reason tlie world became in¬ 
terested In hWiwliig soap babbles we should 
not have long to wait for an exhttuatlve 
"I/fiiirbuch der .Selfenlilasonkniide" from 
Oermany It was in the normal order of 
events that a (Jorman gave ns the first 
text book of aerouautlcal metoorology', 
and that we are promised from the same 
pen a eorapanlon work on aeronautical 
Cliuiatoiogy; but It is safe to say that few 
meteorologists were tirepared to find in 
Dr. lAnke's pioneer work a complete new 
Iirancli of applied science, emliodying a 
wealth of luforraatlon not only useful, but 
IndlsjitHiwible. to every iierson who risks 
life and limb Iti uavlgatlng tbe air. This 
Imok fully answers the <|uestlons we raised 
a moment ago. Aeronautical meteorology 
has arrived. 

The preeeul writer has revlewetl Llnke's 
bimk in the Hcientivic Amkbioan (June 
84th, lull, p. 03U, and April 20th, 1018, 
p. 1W8), and It Is not necessary to repeat 
here wiiat has already been said about 
Ita many merits. Tile young German 
author, thongli himself a practical aero¬ 
naut' as well as a meteorologist. Is of 
course primarily a mere spokesman for 
the scleiitltlf aeronauts of his country, and 
his work reflects credit upon many Iwsldes 
lilmself. Our inii’iiose now is simply to 
cite H few facts from tlie work in ques¬ 
tion, and from other recent literature, 
serving to show to what extent meteor¬ 
ology is already jirepared to fake up the 
new tasks Imposed upon it by the sudden 
eflloi'oscenct* of the art of aeronautics. 

It was a providential eirciimsiauce that 
meteorologists hud made a substantial 
Uiglnnlng in the systematic study of the 
upper air n few years ls>fore the liiveiitlon 
of the first pruetleal aeroplanes and diri¬ 
gible balloons. The new scleriee of aer¬ 
ology—1. e.. the survey of the atmosphere 
ttiroughoul its vertical extent, by all [los- 
slble methods—dating, as a coherent Isidy 
of kuowleslge, from iiliout tlie ts;ginniiig of 
the present century, pushes its liivestiga- 
tioiis some tiim> hundred miles above tlie 
earth. The l>ullo<nilHt, lu extreme cases, 
rises flVi miles; the aviator, 2V& miles. 
Thus it Imppens that much of the matter 
of aerology has no dlreet bearing on 
aeronautics Kven the remarkalile iso¬ 
thermal later, or stratosphere, the discov¬ 
ery of uhleli, in the year ItkKJ, marked an 
eptieh In the history of science, lies at 
such all altitude lliat it is doulitful 
whether any human being «1II ever travel 
up to its lower lioundary; though it ia 
now almost dally enteretl by nnraauned 
balUwns currying self-reglslerlng Instru¬ 
ments. As to the lofty regions, beyond 
the reach of tlie sounding-balloon, in 
which the atmosphere is no longer “air," 
hut hydrogen, or^ helium, or ‘'goocorou- 
' !<' Make. Aeromautitaho MHtorploitie. » 
luU, Praakfurt a. M., lull. 



ittm.” or what-not, thMe ««• <l< bmm 

praetlcai coiiiMrn to tlw MrtHl 

than to tb« ikroMtto wayZutor da tomi 

/Imo. 

However, tn order to the etrato* 
aphere every eoaadlaK''lHiU(H>n nraat ptea 
through the tropoepberet And all aaMUto/ 
of meteorologteal fcltoe ere eonflaed wtthf 
In thla lower etratum. Vbue tiie gr««t 
bulk of the data acquired hy the aerolo^ 
pertains to teglone acceeidble to the aer» 
nant < 

Before all thluga else the aeronaut te 
iutoreetetl la the wind. The oomMaed 
labora of tbe aerologtot and tbe aeronau'' 
tlcal engineer have completely upeat oW- 
fashluned Ideaa coucemtug this element. 
No longer do we think of a wind as a 
eteady boricontal stream of air, In whktb 
every partlole Ur moving at tbe same speed 
as every other perticia Such a wind 
wonld be a boon to the aeronaut If it 
existed, but It does not—aa was first con¬ 
clusively peoved by Langley, and ae Is 
shown in the record of every aeroioglcal 
observation. In tbe flrat place, a wind 
is rarely horlaontal, but has. instead, a 
more or lees pronounced vertical com¬ 
ponent, of which the ordliuiry wlnd-vane 
and anemometer give not the slightest 
token. In the second place, no wind is 
abeolntely steady or homogeneous; and 
most winds are quite the reverse. When 
two anemometers are placed side by side, 
a few feet apart, one of them may, for a 
brief period. Indicate a velocity twice as 
great ns the other. Moreover, a single 
anemometer, if sutficlently delicate, will 
show Incessant fluctuations lu the atrength 
of the wind. This ‘‘gustlnese” Is not well 
brought out lu tbe records of the ordinary 


h’lg. 2,— “It ia notorious that the groatoot enemy of ail Unde of ab-navlga- registering anemometer, hut it is strik- 

tion ia the tlmnderatorm; ... not only beeauoe of Us eioetrfeai dangers, but *“«'>' 'hose of the Dines pres- 

because of the strong vertical air movemeots by which it is attendod.*'—Unite. »«!«•»“»»» anemometer, or the Richard an- 

emocinemograpb (Fig. 1), or the appa¬ 
ratus attached to tbe winch of a meteor¬ 
ological kite for recording the tension on 
the kite-wire. 

That the wind commonly has a vertical 
component, that gustluemi la the rule 
rather than tite exception, and that great 
variations in velocity occur from one place 
to another, are facts that the aeronaut 
would sooti find out for himself. It Is the 
business of (he meteorologist to teil him 
under what conditions he may expect 
tbeae features to be moat pronounced or 
most persistent, and whet, limiting mag¬ 
nitudes they may assume. 

For example, the meteorologist teaches 
the aeronaut to distinguish the typical 
forms of clouds, for the very practical 
puns>se of enabling him to recognise those 
forms which are characteristic of vertical 
air movements, and those which denote 
mainly horixouial movements. A cumnlus 
cloud is proof positive of tbe existence 
of a strong ascending current beneath It; 
while In the intervals between neighbor¬ 
ing cumuli the air Is likely U> be sink¬ 
ing. I'rof. Humphreys has happily de¬ 
scribed these vertical movements as 
“aerial foanulna" and “aerial catar¬ 
acts," and lias shown that they are among 
tbe numerous causes of the so-called “hole 
in the air." 

What maximum speed may be attained 
by vertical air currents? Thle Is a ques¬ 
tion that the aeronaut would hardly care 
to have anawered by a personal ena ^nte r 
with the extreme case of the ifimnomenoii. 
The meteorologlat, with the stetlAtics of 
almost innumenble obsemtions at bis 
command, tn able to tell him that ascend¬ 
ing currents sometimes move at the rate 
of 25 or 80 ^ a second, and that these 
rapid htovenumto In .the vertigAi «eear ' 
especiAUy la connection iWth thoadey^ . 
Fig. 3,— Variatiene of the force wid the direetlM «r nHbMil at dUieninit akUmUn sqnaile. rarthenaoM, tlie fflgtootolagist 
in high aad tow-premars arMd. ponotem s* 














Inventions New and Interesting 

Simple Patent Law ; Patent Office News; Notes on Trademarks 


An fiSaetMIr Contmlhd Rmt 

AacU 0ei^ for Motor Can 

W JTI! ttw liOQstantly Incrcmaing coat of gamltne, 
HutonDoMto numufactureris bave been hard put to 
it to OUwovor means either to doorease the voraolotw- 
nesa of their motors or In some way to Increase the 
mimber of miles their cars will run on the fuel con¬ 
tained In their tanks. One way out of the difficulty Is 
to Increase the final drive gear ratio between the engine 
and the road wheels, though when this Increase Is 
made perauineut there arises the difficulty of obtain¬ 
ing flexibility at low si>eeds and with none of the 
transmission gears In use—on “top gear," In other 
words. 

Now, however, there has been develoi)ert by a promi¬ 
nent rtetrolt automobile manufacturer n novel type of 
electrically controlled two-si>eed, or two-gear, reor axle 
that bids fair to solve the eternal fuel proiilem In addi¬ 
tion to having several other udvantugos of Importance. 
The Idea of the two-gear rear axle Is not new, of course, 
for as long ago as 1907 the Italian Flat Corajjauy filed 
ap|>llcatlon for patents on a device of the kind; and 
since then two other foreign ond at least one. ether 
American manufacturer have taken It up. The first 
American device appeartsi in (Ihlcago at tb(‘ automo¬ 
bile show early this year. 

The method of controlling the gear ohanges in the 
new axle that has just been brought out, however, Is 
brand new; nothing like it has ever been a I tempted 
before. Prior to the apiMmrance of this axle, gear 
ebanges In other axles of the kind have lH*en made 
manually by means of a lever similar to the ordinary 
(ransmlssUsi gear-set lever. In this new axle, which Is 
illustrated herewith, the gear chauKes are made with 
the atd of magnets controlled by u small button plsced 
conveniently at the driver's hand. Heiiw-, to obtain 
either high or low gear rmjulres merely the depression 
of the button, no other movement being roqulretl. 

In construction, the new axle Is much like the orthte 
dox tmttern of rear axle excelU that It has two lievel 
rings and two lievel pinions Instead of one of each. 
One of the lievel pinions is connected to a solid shaft 
which is curried on bearings Inside ii hollow shaft to 
wlileb the other lievel pinion Is attacbis]: the gears 
are constantly in mesh and the luugnets oiwrate 
clutches. 

Just how much tlie new axle um> lie expected to 
decrease fuel consumiitlon uiny be gulbered from the 
fact that the use of the high gear ratio liKweasM the 
car speed Just 411 (ler cent with the ongliie revolutions 
remaining constant. For Instaneo, with the engitie 
turning at 700 revolutions a minute and the low gear 
In use (he speed of the car will Is- approximately 1!I 
miles an hour, whereas with the high gear to use the 
car speed will lie approximately 110 miles an hour. 
In other words, the car will travel nine miles further 
on a given amount of fuel with high gear in use Ihau 
It will with the low gear In use. The high gear gives 
a final ratio of 2JI to I and the low gear a ratio of 
8.66 to 1. 

The Increase In mileage, of course. Is supplememal to 
decreased wear and tear in tbe parts, due to (he slower 
sjieed at which they oiiernte when the high gear Is In 
use. Also, engine vibration, which always constitutes 
a menace to the life parts, Is naitriallj nslueed at bigti 
oar speeds. The new axle Is being usisl ns standard 
equipment on all of the oars pmdiiced by the manu¬ 
facturer for the 1014 season. 

A Teat of Milking Machinea 

T HBllK recently took place In England a competitive 
teat of milking machines under the ausiilees of the 
Royal Agricultural Society. Thirteen inachlues were 
entered. Tlie winning machine, manufactured hy a 
Swedish company. Is built on tbe vacuum or suet Ion 
princi|ile. The milk is conducted by transparent cellu- 
iold tubes to the containing vessel which Is hung under 
the cow by means of a girth, and the milking Is i>er- 
formed in much the same way as with other vacuum 
machines. While a vacuum or auction principle ma¬ 
chine won the test, it is reported: that all bat five suc¬ 
tion princljple machines were ruled out after the first 
trial, and that after the eflcoud three more were ellm- 
Inated, the remaining two taking flret and second 
prleewt ; 

TM Tivat AMivfont ComnlkMloiier 

C O. AXU^nm, who hat the dlatlnctlop of being 
^ the ||M mm Assistant OtmuHiseionsf' of Pat- 
4uit«iiMr*^:iteea nwsathtsd to wmh pmdtton on May 



Goaifler indoatef part of the exhauat. 



I taasiw ,4lwt awivol like an eyobalL 


Sth, llKlfl. by President Tnfl on tbe creation of the 
office, has resigned the position to take effect August 
Hist, 1913. Mr. Billings’ service as First Assistant Com- 
ttiissloner follows that of Assistant ('ommlssloner, to 
which position be was ap|iointed June Ist, 1907, by 
President Roosevelt, and a term of service In the Pat¬ 
ent Office extending continuously from his appointment 
as Fourth Assistant Examiner under Civil Nervlce on 
May 24th, IKOU, wltli the exception of a short iieriod 
when he accepted a conunlsslon as ensign In the Navy 
for service In the Spanish war Mr Killings hits been 
a most courteous and etllcient officer and resigns the 
service to enter tipon the practice of patent law In 
New York city. 

Distillate Gasifiers for Motor Vehicles 

T he cost of fuel for motor trucks is cut to loss than 
half b> the use of gasifiers, extensively employed 
on commercial vehicles in California. The gasifiers 
are placed on tbe engine In sncIi ii wn.v ns to heat (lie 
carbureter nilxturi- Just before It Is delivered to the 
cylinders, and In this way It Is iiossltile to smire ex¬ 
cellent results with disilUaie. The gas Is delivered 
dry and hot and ready for coinbiistlon with tbe same 
regularity us gasollno, and carlsinlsatlon. caused tiy 
Imperfect combustion, is pmctlcslly elliulnuted. The 
cost of gn’sollne in Ism Angeles is 17 cents a gallon, 
while distillate sells at only 7 cents a gallon and deliv¬ 
ers 215 tier cent wore iiower This effects an enormous 
saving to owners of motor tnieks in the course of a 
year. Owing to the odor of distillate. It Is not used 
on pleasure vehicles 

7'wo ty|i 08 of gasifiers are in common use lit Cali¬ 
fornia, both based upon the same i>rinciiile One con¬ 
sists of a large casting bolted to the engine, inclosing 
port of the exhaust. 7'he casting is twrforated so tliat 
tbe nlr which enters the cnrtmreter passtm over heatml 
metal before being combined with the distillate, and 
tlie mixture from the carbureter passes through the 
hot cylinder on its way to the cylinders, Irning delivered 
at a temp«*rnture of 1(10 di^grees The otlier consists of 
n cyllndrloui brass casting filled with tubes like a 
lioilcr. 'J'his is attached tietween tbe carbureter and 
the cylinders and connected with the exhaust through 
a length of flexible tubing. The air Is not boated be¬ 
fore enterlug Ihe carbureter as in the other typ«‘, but 
the mixture isisses over the heated tubing Itefore reach¬ 
ing the eyllnders In using both tyties, an auxiliary 
tank of gasoline is carried for starting the engines, 
(bough it is not risjulred for starting, while tbe gasi¬ 
fier and engliu- are warm. 

A Portable Controller for Electric Cranee 

I T is reported from abroad, that n new method of 
controlling cranes has recently been introduced on 
the docks of the Miuichester ship canal and at other 
rsilDts in England, in which tbe crane controller In¬ 
stead of lielng oi^eruted from the cub of the crane as 
linretofore. Is isirtahle, weighing but six or eight iiounds, 
so that It can la* snsjionded from the shoulders of 
the operator, who can then occupy an advantageous 
IKisitiou with i-egard to the work, move about and see 
what Is taking place in Ihe hold of the veesel. In the 
]>ast he has had to dejiend on slguals given by a man 
standing at the hatchway The iKiiitroller Is iirovlded 
with H push swilch To sto]) in an emergency, it is 
uecessarj fm Ihe o|K‘ru(ot only to hit the knob of tlie 
push switch to bring (be crane motor to a stop. The in- 
veiition not only facilitates Ihe (qieratloa of the crane, 
hut effects a material economy hy dispensing with the 
necessity of the slgiialman employed at the hatchway. 

Strange Headlights from France 

A new nutomohlle headlight has Just been put on 
the market in France, which represents a radical 
departure from present designs. As will be seeu from 
tbe accomiHinylug lllusirations, the lamp has the shaiK- 
of tt human eyeball and turns In Its stxikol in exactly 
tile same manner as the eje In Its sujiport Two small 
clamiiM, controlled ti.\ thumbscrews from Ihe Interior 
of the cur, hold tlie lamp in iiusitlon In any desired 
direction, while tbe handle itself Is used in turning 
the light rays to the Bjiot they are needed SlgniKWts 
at the side of tbe road or the low-lying mllestoues are 
lliuH brought within reach of the rays, while lii their 
lowest position they even (lirow light into the hood, 
lighting up the motor, magneto and carburetor. By 
removing the two small clamps entirely, the whole 
lamp can be taken nut of the socket and used as a 
"trouble lamp" iuolde or outside the machine. It ia 
the iDvoution of a French ougiueer, Edouard Oaiuievol, 
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A Wave Motor (or Pro»einac of ild roptMaoiojr#^ moiuw for rendteJng tho tapiot 

Patent No. 1,066,896, to John Fnune of **“ “ «»ro(Wto^ to it |o ptoduM Wiaon ol Miiw hotwoon inopemtive and siaona oi® «too ttoww^ 

St>ar8port. Maine, ahowa a boat equippod PImting V«tr W 0M *fniHi tiio idotuio da^ and the round reiiro- oontroUod by depodting a plttiwtar ^ 

with a motor ao oonatonoted as to drive Aurel Popovioo a( Tcinto»KAtilnat Ana- dhttor witiiout ohange in the relative apoeda ooina in the eoin-oollMting deviwi w' 

the propeller ahatt of the boat upon the tria, hae patented, No. 1 a xaetiMKl hador fiuotnationa of apeod derived from rendering the talking oireuit operative, 

rise and fall of the boat by the aetion of of imbedding wtidoial hair in the eoalp. A dm drive member. A Combined Smokeetaeh ind a Uh* 

the waves. retaining element la appUed to the hair end a Toggle ^oke Spring Wheel.—In preaerver.— A Ufe-aaving devioe ia ihowil 

Four Signature Writing Machine Pal- »wvity is pieroed in the eoalp. The patent No. 1,066,660, to Prank J. Nioolet “ • ?•»«**' 
enta-A aeries of four patents Nos, eQ<i “d the retaining element of the hair of Stookdale, Ohio, ia ahown a spring wheel Monroe White of Miliraukw. Wa.. to 

1066115 to 1066 U8 inolurive has «'“Wted in the cavity below the aurfaoo in which eeotional apokea oompoaod of theformof ashipa^ wh«A la dotaohaWe 

liwtt issued to 'pra^ Amos Johnaon of 1®* *® planted in two aeotions pivoted together at one end “d is formed with an air-^ht wm p^ 

WvThtv * “d pivoted respectively at their other ment. As shown the a^k h. flatten^ 

of NewTS Lv f^mSnea to aa to render the arti- ends to the rirnTd hub are arranged to transversely and has an air-tight imm^ 

pany of New York city or mwdunea tor ^ ^ 

unnoticeable^ to a^ron lie outer Snal^ -nd the stack when detached and in the 

oatoa, at the same Uine. _ _ ^__ onerate as a hfo-preoerver or 


pany of New York city (or machines tor ^ ^ ~ rim Ss arc "lent at each of it. two more flexed ridto, 

unnoticeable^ to i^ron lie outer Snal^ -nd the stack when detached and in the 

’ I . j f p II It ♦ A lmpro*®d Brick Tie,— Conaul Van aueh manner aa to permit the wheal to operate as a i 

A Glider Inatead of a ^ler-akate.-A Dunfermlme, Scotland, report- yield under pressure and at the same time Me-raft, its capacity varying with ite rito. 

patonthasb^n imuod to JiAnH. Koenig ^ builder in Dunfermline haa recently tend normally to hold the hub at the A Cover that Operates a Yo ye .—la 
of New York city. No. 1,067,039. for a ^ patent No. 1,062.209. to John L. Williama, 

ghder which is iii the iiaturo of a skate. . . , . „g^ CTimxri but „ ^ ^ j o Jr- of Jackson City, Tennessee, for a aani- 

^ving relatively flexible portions for the ^ improved tie ^U^toh a ^Am^t fountain, a hinged cover is 

hixil and toe and provided on the ^der half doaen bricks giving additional strength cll tail^lSed T patc^ n1 ) <«™nged to close the drinking cup and thta 

sides tlicreof willi eurved gliding aurfaoes ties and r»- J* cover operates when opened to open the 

somewhat similar to the “domes of Bilonoo", ^ . j ’ .wnsid^ble saving in the “ which is ^own “ supply valve, such valve being closed auto- 

employed on furniture. hriek? «L w7ox«™ttor. tL tic mati^y by a spring when the cover i. 


employed on furniture. operations. The tie bet^rZ ^ 

A Tubular Corrugated Railroad Tie. ,^hIo be soon before the wall la plastered gnaAes and mnnn« are nvovided to sunnlv ■“ water only flows when 

Krnest J. Petteg«,w of Wayside, Neb., thus avoids any dispute about using rZatie nC^Tn Te Sul Sn ‘*‘® some one desiring . 

has secured a patent. No 1,066.943. tor tevrer bricks than the number specified by picture nhbon 

a melalUe railway tie which is in the form pneumatic pressure operates through 

of a tulH, oimtinuous throughout and has ***”^“7 . the ^rforations rn the p.cture film to • jj 

it Another Hulett Conveyor Patent. — actuate eleotro-pnoumatre moans which LiBgai rsoWB 

betwwri the rails and also outside of the ®®V'<*® ®* Cleveland, Ohio, control the operation of the sound repro- Patentability of Process as Related to 

rails with the intermediate snaoes for •‘^® Wellman-Soavcr-Morgan ducing machine, thus sceunng a syohronous Apparatus.— The Court of Appeals of the 


betw^ii the rails and also outside of the “‘“®” ,®* '- ‘eveland. Ohio, control the operation of the sound repro- Patentability of Process as Related to 

rails with the intermediate snaoes for •‘^® Wellman-Soavcr-Morgan ducing machine, thus securing a syohronous Apparatus.— The Court of Appeals of the 

„ I , 1 V ^ system for unloading cars into vesarfs. Advertising Novelty —Dorsie A Lohr tmi^ed the decision of the Commissioner 

A Ih-ake Shoe Pate«t.-ln patent IJ,. This includes appliance, tor tilting the p^^Sd No 1 of Patents in rejecting the application mid 

1,066,119 to H^y Jones, of Huffem, N. Y ^ dumping lU oontente. A motors « iv^rtirinu nove^u’ a iJL that tho claims were properly refused 

^«nor to Amonoan Brake Shoe and automatiiwlumping esr receive, ^^Tthtoh ^3 to ^ oSa^d on the ground that they are merely sUte- 


. New Needle for Talking Machine. —In 
I patent No. 1,061,498, to Percy B. Tlug- 


made di/Tercnt by tho mere fact that one 
is .dischmod in a claim for an apparatus 
patent and tho other one in the form of m 
metliofl or process ” 

Employer and Employee.- The ease of 
.lamoson and Yesbera v. Rllsworth, de- 


teead of a car wh^l while a flanged ^he esmteuts of the dumping car “betdjusteTto sS^e^ ^-nt by the m^f;; Lt Z 

ion of non-inctabc material is provuM ^ discharged. Tho dumping ear is tf ThTfan « dtsebmod in a claim for an apparatus 

to contact with the flange of the wheel, returned to its starting point by a.8uitable „ .u. w u, , patent and tho other one in the form of • 

A Novel Method of Producing Osonlsed downwardly inolinod track. Tho patent New Needle for Talking Machine. —In nietliofl or process” 

Air. -A patent, No 1,066,(KM, has been is No. 1,066,015. patent No. 1,061,408, to Percy B. Tliig- „„„„ 

issued to James Todd of Hewiekloy. Penn . ggg Paekages.-Thlnk of a gross of ^es, of Wyoming, O.. is shown a reproduc- YefbeJa v ’Rllsworth de¬ 
fora method of producing siMiaUcd o*onir.- udllion broken eggs. Such is the yearly 'ng n^le tor liking miwhines which is the C'mirt of Appills of the Dii- 

ml air. The amount of air passing to the orop of broken eggs marketed m New mnde from shaft of a feather with the triot of‘Columbia, bn)ughr«p an interest- 
oaotvixer is voned according to tho tern- York city alone. Of course, this includes amoved, such shaft jmssessing an ttnDell«,nt Yesbera was 

perature of the surrounding atmoapherc. Hk, breakage in packing, the breakage m outer sheU wito a wfter interior, the stme ^ p^.^jdont of the'^Yisbem Mnnufactur. 

and is redu^d .. the temperatute rises ^ the ..oakage In unpmikmg. tom lie^^cially hardened to render it 

and increased as the temperature falls. it „ probable that tho breakage in paotong “o'® do«»blo. rompany. and the appellee 

Advertising Device to Creste niuslons.- and unpacking equals that in transit. It A Trick-playing Card.— A playing card Ellsworth general manager of the company 
George H. Sohanck of Libortyville, Ill., is reported that the Department of Agri- which can be made to show clubs or spades at tho time of the conception and reduo- 
has securwl patent No. 1,066,860, for an culture is investigating the subject The at the will of the bolder is illustrated in a tiou to practioo of the invention. The 
advertising device which simulates jior- problem presented is an interesting one patent. No. 1,061,676, to George W. Wal- Court stated that as between Yesbera 
petual motion and employs a revolving to inventors. Tho package of course, must ter, of New York city, assignor to Edgar O. and the appellee Ellsworth the presiunp- 
wheel, suitably driven, and having arms not be too expensive and the packing and Walthall of same place. The card com- tion of inventorship was in favor of the 
which are jiivoted to swing and upon which unpacking operations must be capable of prises a face card having clubs marked employer, but that before such rule might 
balls roll bsisk and forth in such manner accomplishment with facility as well as thereon and opemngs adjacent to the clubs be invoked, it must appear that tho em- 
os to increase tho effect of tho device being safety. and forming with the clubs the outline of ployeo was engaged in perfecting a device 

a perpetual motion machine. Patent and Trade-mark Registration la spades and a sliding cord which has por- under the general direction of the employer; 

A Combined Bottle Stopper and Puller. — the PhlUppinen. —Under an act passed at tions the same shade os the olubs and other that appellee was not employed for the 
George.!. DjHinger and Johnnie Haskell the last session of the Philippine Legis- portions the same shade as the ground of purpose of pcrfooting this or any other 
of Oalonn, Ore , m a patent. No. l,t)60,172, lalure any patent or trade-mark regbterod the face card and the sliding card can be invention and that hence it must lie alflrma- 
pmsent a staple embedded in a lioUlo stop- m the Umted States Patent Office, upon moved to place either of said portions in uvely shown that at least the broad idea 

per and a separate part formed from a sin- tieing filed in the executive bureau of tho register with tho opemngs lu the face cord, was disclosed to Ellsworth by Yesbera 

glc length of wire and lient to provide a Philippines and the fee (or such purpose A Removable Dental Bridge. —Harry A. before the presumption referred to would 

finger hold for Use III pulling the bottle, the paid, shall receive the Mune proteotion Oollobin and Newton A. Homstein of New- attach. 

puller lieing fomiceted with the stopper a- is accsirded in the United States, and ark, N. J.. assignors to Tho Dental Denture Th* Commissioner's Right to Review. _ 

staple and sueli puller ahwi having arms persons infringing such patent or trade- Improvement Company, of the some place. The Court of Appeals of the District of 

formed to engage with the shoulder on the mark shall bo liable to the same penalties, have patented, No. 1,062,233, a removable Columbia in tho ease of Minire, Com- 

liottlo neek to liold the stopper in the bot- It is provided that the rights of property bridge for teeth m which tho bridge has a misaioner of Patents, et al. v. United 

tie. m patents and trade-marks secured in the flat split tongue or resilient material, the Btates ex rel. Ohott. has conflnned the 

French Kitchens.-it is reisirUnl that a Islands under the Spanish Uws shall be branches of which engage within a recess in Commissioner's right of review after favor- 
leading m.-n bant of Havre recently made respected as if such Uws were in full force a ^wn portion of a tooth, so that the ^ble decision by a subordinate tribunal. 
Ill Ills St OH' windows a disjilay of his idea of effect. bridge will be securely held in use and yet The case arose in a peculiar way, the Board 

a Ihoroughlv cquii)pcd kitchen for a family A Sanitary Milk Bottle. —Itealixing some 6® removed when necessary. of Bxaminers-in-iilhief on appeal reversing 

in comfortable circumstanncs. While it obje<itions from a sanitary {mint of view to A Steinmeli Incandescent Lamp. —Tho the decision of tho Primary Examiner and 
has been conceded from t.ime immomorial the ordinary milk bottle, Memtt G. Sea- well-known inventor, Charles P. Btoin- deciding the riaims to be patentable, 
that the Fn iich nation l>iads tho world in mans of Atlanta, Oa, has patented a lining metz, assignor to General Electric Com- whereupon the Pnmory Exammer acting 
culinary skill and economy, it is a tribute to for milk bottles which may lie of paper or pony, has patented an incandescent lamp by authority of the Commissioner, made 
the ingenuity of Americans that, six articles other suitable material and can be slipped patent, No. l,(X12,306, in which an mean- an additional investigation, cited addi- 
of American manufactnn> were included in down into the bottle and will lie expanded descent conductor is disposed within on tional patents and the Commissioner took 
the equipment of tho ideal kitchen dis- by the force of the liquid inserted therein evacuated envelope and supplied with our- up the ease and approved the action of 
played by this French men-hant These six and ha« a portion which is bent over and rent and means provided for furnishing the Primary Examiner. The applicant 
articles mcludefi an loe-crcam freezer, an down along the outer aide of the lip of the gas-absorbing material during the opera- sought tho aid of a mandamus writ in the 
ioc pick, a hashing machine, a oake-bakmg bottle. A closing disk may bo inserted as tion of the lamp by the disintegrating ao- Supremo Court of the District of Columbia 
mold, ft coffer pot and a broom. usual. tion of an elwtrioal discharge toWng place and Mr. Justice Barnard of such Court 

A Gyroscopic Dumbbell.— A gyrosoopio Talking Moving Pletnron.— Henry Theo- xeross a portion of the evacuated space. granted the writ to compel the issue of 
duiTibhell lias been patented, No. 1,0.68,786, dore Crapo, of New York city, assignor to Nickel-in-Slot Telephone Syetem.— The » patent to the applicant. On appeal the 
U) Burt L. Ni'wkirk and Otto H. Zelncr of George Regester Webb of Baltimore, Automatic Electric Company, of Chioogo, Court of Appeals has held that the Com- 
Minucapolis. The device includes a dumb- Maryland, bos seoured patent. No. 1,026.- as assignee of John Erickson, also of Chi- missioner has authority to review theappli- 
bcll with a shaft journaled in it and gyro- 324, in whioh motion picture and sound- cago, has secured a patent, No. 1,062,887, cation and if in hlS opinion tiui alleged in- 
scnpic disks on the shaft, providing on excr- reproducing devioes ore geared to run at for a telephone system in whioh means ore vention is hot patentable to refuse a patent 
cming (lcvic,o which is free from attachment relatively different speeds and a driver U provided (or establishing a talking circuit therefor; also that mandamus cannot be 
to any apparatus ae 4 (*when held in the hand provided in oonnecticn with a governor- between any two tinea of the aubsoribers substituted for tho remedy offered by 
18 eapablu of offering resistance to motions ooupling whioh is controlled by the driver and m eein-ootieetiog device upon one of appeal. 
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nwwBmn »» »»u. 

«M imt to kU pttntoo*. *W Chowj «t. kpilntdeia;' io. Vke object 
Mk Miljcki «* ittwrtlS by eiwidkt •.mng» hew *» to tnviide t pump of reeiprocetlog, 
y ftmt. . tbv Jpven^ol^ Veratl' on appllee- 4 oaUe-e«tlai type, wbteli will vIto • oontlnu- 
tlM hh* Aitywtiitai DopkrtipMat of the «»• <hiw of liquid ud teqolre minimum ettcn- 
llqUlimytf! AMabtcAK. ttom, bavliig few moTtng porte, end all the 

lywieiMiMr »• Appwwi. rT'inl 

lUKBBOtDSlBaD APPABBL.-.W. FMIO. 152 [L|L -U 

Iltth Ato.. BtejulMittMj, N. X.. N, T. Thle in- fg 11 

eeuttpu ettaliM lu object of coeetructlag e IO PL 

oae>pl«ee •ntmeot of different piece* eultebl; |V1 |V 

eeamed togotber, the eeom* taking tb* farm of 1^ 

an embroidered doilgo, and embroidering the IIIJ Jll 

wrtteUi eo that portion* of the embroidery will 

BBOB CLBANEIB.—'W. J. Lloyd, Manbat- 
tan, N. T., N. X. TThe purpoee here 1« to pro- |||ng 

Tide a cleaner having broab member* wltb 

guide* for troTcllng in oorred ilot*. *0 that Hl/?^ 

the tneittber* will be moved a* deilred rela- llltlM ' 

tlvely to a Nhoe, when the meioben are preeted II nP 

by a eboe away from eaeb other and against |U t 

tbe tension of rbelllent tneane. ||[| || 


Jewel to be set In watch plate*, setting* and *>ibbbick. 4T6 First St, Albany, N. X Tble 
the like, *o that the tool will automatlcsUy invention provide* mean* for adjusting the 
cut or turn out tbe seat of easctly tbe proper bracket arm* to suit shade* of different width*, 
•lee. and thereby avoid the damage to window 

BOOP SQUABS—P. N. BcaaoaBN, San Joae, fW”™ >>> repeated fastenings of 

Cal. llM object of this Invention Is to pro 

vide a square especially fitted for roof work, _ 

bat equally well adapted for any work wherein 





BBBT CROWNBR.—J. B Dawson, P O 
Box 5T, Pompey* Pillar, Mont This Inventor 
provides a device capable of being attached 
to exlstlnt lifting machine*, wherein moane 
provide for crowning tbe Individual beets while 
yet beld in position In the ground, at a pre¬ 
determined depth, and wherein nieana provide 
for Insuring the crowning of eecb lieet at an 
equal distance from Ita top, and whereby means 
permit the device to be moved Into or out of 
operative poaltlon. 

OBCBABD STEP LADDER—C HxwnTT, 
Box M2, R. V. D No. 2, Wenatchee, Wa*b 
An object of tbe inventor li to provide a step 
ladder In which strength, llghtoea* and rigid¬ 
ity combine to make the ladder especially con 
vealent for nee In orcharda. and In work gen- 
emlly among trees and ehruhe 

OfCleneral Interaat. 

DEVICE FOB HINKINO STHAINEBS—C 
L. Houston, room 312. Astoria Havings Bank 


parte of the pomp being eo positioned as to 
form an eatlly extractable unit readily accaa- 
■Ihlo for Inspection and repairs. This la car¬ 
ried out by e pump comprising two concentric 
cyllndere forming tbe predetermined volumlnat 
clearance, a hollow redproeatlng pteton In the 
Inner of said cylinders, and automatically oper¬ 
ated Inleti and outlets aiioclated with aald 
cyllndere and piston 

MUSIC STAND.—J Hiiabak, Kermlt, N. D 
The object here la to provide a stand which 
may be cnovenlently and readily folded Into a 
compact structure of substantially reduced 
sixe, wbereby to render Its tranaportatlon more 
ready and convenient 

COMBINED TOWEL HOLDER AND l»CK 
—O Kxiu, Osage City, Kan For the purpose 
of holding and necurlng towel* In toilet and 
other room* In such manner a* hi prevent re¬ 
moval without Interfering with their convenl- 


BOOF BQDAJUC. 

on a Mingle 

an ordinary or bevel square may be nsed, 

which will be easily manipulated to Indicate 

the correct angle, and locked In tbe required mBOhln 

pooltldh. and which when nut In use may be PdWEB 

folded Into small compass L Maieu, ci 


HeBlIiiff BHd LIciitinK. 

AUTOMATIC SAFETY WATER OAGE FOR 
nOILEKS.—S Munson, Fowler, Otero Co , 
Colo This sutomatlc gage Is arranged to per¬ 
mit shutting off tbe steam or water from the 
lioller whenever It I- desired to remove the 
main valve for ropladng a wom-uut gasket to 
prevent the gage from leaking when In use 
HEAT CONTBOLLING SYSTEM —K P 
CuLvas, Schenectady, N Y. Tbe object of the' 
Inventor Is to provide a heat controlling system 


nanhlnes and IQoelian 

POWER TR.VN8MIHS10N 
L Maieu, rare of Mr* .1 O 
House, 4tb and Han Pedro 
Cal. This Invention relates t 




vices for secnrlng Uds or covers of Itoxes wltb- 
oot eld of nail* or screws, a metal keeper be¬ 
ing binged to one end of tbe Imx body and 
provided with mesh* for securing it In closed 
position after tbe cover ha* been put In place. 

FLOOD OATS.—B. JoNgs, Nespique, La 
The iDventluB he* particular reference to a 
mease for eecurlug a conetaut and regular de¬ 
livery or flow of water from a reservoir orj 
source of supply, the depth of which U vari¬ 
able. More particularly it conelete of a mnen* 
for dellvertug definite or regblar quantities 
from a main eanal for nse by parties tributary 
to auch eaoai toe Irrigation purpoees. 

CUANaBABliE . UDTTBB SION.—C. M. 
Kimuby, core of M. Kinney A Co., » W. 2«th 
St, New Xork, N. Y. Thla Inventer provldee 
a meaM Whereby tbe hame* or words which 
laeBe qp « miltetin board or directory tor an 
n«ee huUdisg or the Bk* may be more readlty 
ehiBffed or shtiM ttMUi la poselhle with the 


CBIMIMNG TOOL.—J. Wood, 143 Seventh 
St, Long Island City; N. Y, N. Y This tool 
Is more especially designed for rrlmpiiig, a 
metallic cap onto tbe flaring mouth of tbe 
spout of an oil can or other receptacle, and 
arranged to cnsble the operator to quickly and 
effectively crimp the cup In position without 
requiring much physical labor. 

TOOL FOR BETTING JEWELS.—I-., A. 

FiTiFATMicx, Klamath Falls, Ore Tbe pur¬ 
pose here Is to provlds for the automatle ad-, - - - - 

Justment of the point or cutting edge of the j fo®**"- I'*'® patent 1* for lele 
tool In direct aecordence with tbe else of tb* I WINDOW SHADE BRACKET. 
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AOUAItC MVlCBi 

TinAxrro^»v^Tto oy^ 


tiM Bmvm k Angoat 

(Ooactwiatf /r«a yoyo Oft) 

In fact, the two planets are In conjunction 
hn the a4tb, and little more than 1 decree 
apart. Saturn la the farthest south, and 
la a little the brighter of the two, while 
Kara Is morlng eastward more rapidly, 
and so orertakes the larger planet This 
conjunction will be a very pretty alght 
but one muet get up In the morning to 

Finally, Neptune Is lu Oemlut, lately 
paat oo^uuctlon with the Hun, and ob¬ 
servable only In the morning. On the 28tb 
he Is In conjunction with Teiins, being but 
18 minutes north of her. 

The Moon Is new at 8 A. 11. on the 
3nd, In her first quarter at 11 P. M. on 
the 8th, full at S P. U. on the 16th, in 
her last quarter at T P. M. on the 24th, 
and new once more at 4 P. 11. on the 81st. 
She Is nsarsst the Barth on the Srd, and 
again on the Slst, and farthest sway on 
the 18th. As the new Moon at the end 
of the month almost coincides with the 
time of perigee, nnusually high spring 
tides may be expected. 

While completing her circuit of the sfciee, 
the Moon comes Into conjunction with 
Neptune on the let. Mercury on the 2nd. 
Jupiter on the 12th, Uranus on the IStb, 
Saturn and Mara on the 26th, Venus and 
Neptune -on the 28th, and Mercury again 
on the 80th. 

Chamonix, France. 
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Corioua Exotic Firiiec 

(OonUnutd fnm ya«i »f.) 
then with minced boiled rice or vermi¬ 
celli, and eartbworma twice weekly. 

The Saoobrmnehut sOtyto, a little cat- 
flah found In Bengal, Is dlatlagnlshed by 
Ita bristling mustochea from Its compan¬ 
ions In the aquarium. The gray, striped 
Bt«mopygu» is a South American eel of 
the Qpinmtiu family, but destitute of elec¬ 
tric properties and having a single ventral 
fin. Somewhat similar to both of these 
In form and movement Is the African 
jrenosiystiMr, six or eight Inches In length, 
which is a native of the river Niger and 
requires a temperature of about SO deg. 
Fahr. 

The armored catfish (Plecotiomut Com- 
mernoni) Is a remarkable member of some 
European collections. The sides of this 
fish are covered with dark colored scales, 
arranged like roof-tiles, and a long plate 
protects Its head. The dorsal fin Is very 
large. 

The Brazilian moon fish (Pterophvlfum 
§isalare) Is as variegated In color as It Is 
curious In form. 

The I'antodon, a diminutive flying fish 
found In iMke Tchad, In Africa, merits 
espedal attention because of Its peculiar 
structure and singular habits. It owes its 
name (o the formidable array of teeth 
which cover Its tongue and the principal 
bones of Its mouth, In addition to the 
Jaw-benes proper The dorsal fin is very 
short and Is placed near the long and 
pointed tall. The folding pectoral and 
ventral fins are very large, aud the hitter 
terminate In fine filaments. These organs 
suggest great powers of filght, and, aa a 
matter of fact, M. Fonreau, of the Lake 
Tchad mission, has seen the pautodon 
rise from the water and, by flapping Its 
pectoral fins, traverse distances of S to 20 
yards, or more. These are long flights 
for a fish only two or three Inches lu 
length. In the aquarium the Feafodon 
remains quietly at the surface In the attl- 
tude shown lu the photograph, which, un¬ 
fortunately, cannot reproduce the gorgeous 
livery of this butterfly of the water. The 
back la olive, in some apeeUneus crossed 
by trknsverse dark bands; tbe belly is 
sUvery yellow, tinged with canalns; tbe 
bright pl&fc dotted with violet 
brown, and tbe tips and Inner surfaces ot 
the pectomU are vlolet-bued. 

It Is inposMUe to nuntton here alt of 
the ex<^ fishes of cmnparatlvely recent 
UttpArtattoa In the iioesecsioa of M. 
LaHvee, ll de Vlea4r, and other meoibeni 
of the Aquaria Boefety, fOrawd for tM 
IMditiMo fC proiiMlIhf the eult oi oeba* 
iHPt ha^ 

hM'‘Ik 



Trade-Marking a Famous Motor 

Engrave on the tablets of your memory this 
trade-mark. It is the stamp of a good 
motor and a good motor is the solid foun¬ 
dation of a good automobile. The diction¬ 
ary makers realized this, when they defined 
an Automobile as a Motor Vehicle;** 
all men who motor acknowledge it; 
and more than 50 of America*8 leading 
motor vehicle makers proclaim it by 
building their cars upon the sure 
groundwork of the Continental Motor. 


9 A weak foundation has ruined 
many a costly edifice. Down to bed 
rock must go the substructure; down 
—in the case of a motor vehicle—to 
the bard and fast assurance of a motor 
with power, with speed, with certain¬ 
ty of service, with sales prestige, with 
long years of life-span. 

The name of the motor—symbol of 
power—^reveals the character of the 
car. For the motor is the key to the 
whole construction—the costliest and 
most vital factor. Every motorist should 
know this, and Continental advertising 
is going to make this knowledge public 
property. 

^ Continental motors date back to 
1903. They have perennial youth in 
design—the maturity of age in experi¬ 
ence. Over 75,000 are now in use— 
developing, daily, more than six times 
the horsepower taken from Niagara. 
Best known cars—cars that have con¬ 
quered the tVorld’s markets —have 
swept to success carrying the Conti¬ 
nental motor. 


To the companies making these 
cars, their engineers as well as our 
own, belongs the proud distinnion 
of having made “Continental motors 
America’s standard.” For the 
counsel of these many engineers, 
some of whom not only stand as 
leaders in their profession but are 
individually known to every Ameri¬ 
can who reads, has had much to 
do in the final perfecting of Conti¬ 
nental motors. 

^ These are the far-seeing, level 
headed men who, building for the 
competition coming, have already 
specified over 40,000 Continental 
motors for 1914 

Not made to meet a price, not 
built to shatter records of quantity, 
Continental motors are constructed 
to fullfill a service ideal — to be a 
true foundation for a worthy motor 
vehicle. 

For this we trade-mark our 
product. 


CoBtinental Motor Mfg. Co. 

Lutj—> axchsatva mator bulldaca In the world. 


Factories; Mich. 


Detroit, Michigan 
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Kissed by an Angel 

The story of a wooing unparalleled 
in romance—“A ngel ISLAND,” 
by Inez Haynes Gillmore, in 
The American Magazine. 

A desert island—five shipwrecked men—five winged 
women—the fierce attraction—the longing to capture 
— the old, old clash between man and woman—the 
great sex problem of our day—the Feminist Movement. 

A story of profound significance, told with dignity, 
power and illuminating frankness. 

Thepublishersof TiikAmeiucamMaua- to its name. Did you ever think what 
ZINK wish to express their appreciation a hig name it has? what a big thing 
of the increasing regard of the reader it is to lie - or even to try to be —The 
as reflected in the soles of the magazine American Magazine—the magazine 
since the beginning of the year. It that takes the essential fabric of our 
is a pleasure to know that a larger and national life and weaves it into a 
larger number of Americans find that beautiful, enjoyable, intelligible 
Thk American Maoazink is living up whole.^ 

The August Fiction Number, containing the first instal¬ 
ment of ANGEL Island, is now on the stands. It is as 
worthy of the attention of the reader as any magazine 
published anywhere, at any time. Among the contribu¬ 
tors:—David Grayson, James Montgomery Flagg, John 
Taintor Foote, A. B. Frost, Frank E. Schoonover, Mar¬ 
garet Widdemcr, Edmund Vance Cooke, George Fitch, 
Arnold Bennett, Hugh S. Fullerton, Stephen Leacock, 

John A. Morose and the brothers Kolb. 

The August Fiction Number of 

^American 

1 1. MAGAZINE 


SOLDERS and SOLDERING 

I F you want a complete text book on Solders and the art of Sold«r«f, 
giving practical, working recipes and forniulsB which can be used by the 
metallurgist, the goldsmith, the silversmith, the jeweler, 

and the metai-worker in general, read the following ■ ■ <f . 

Scientific American Supplement; 1112, 1364, MUKNftCO./nc. 
1461, 162i4rifi 10. 1434, 1533, price 70 cenu PUBLiSHEKt 
by naQ. Q Order faom your newidealec or from Ml Inalinir. Nsw Task 


I fwrve cleHcrlptlon. Tho male flah buUda 
a tlii.T neat of foam, Into whli'U he en¬ 
tices the female by ussumlUK a nuptial 
livery of the moet brilliant coloring, but. 
as soon as she bus deposited her eggs, he 
drives her away and takes upon himself 
tho duties of tho mother and nurse, to 
which he devotes himself aealously until 
his offspring become able to And their food 
unaided. This maternal Instinct of the 
male is strongly doveloi>ed also in the 
ctiauchlto (Hero* fanetua). One of these 
curious Ashes lii the aquarium of one of 
my friends had u brood of sixty Utile 
ones, which ho ilefended vallnntly. 
promptly attacking and biting any Anger 
that was rashly plunged Info the water. 
Tho worms and raw beef on which the 
young Ashes were fed wore chewed Aiie by 
the father, and an amusing spectnele was 
presented by the llltle ones taking I heir 
fo<sl from their father’s Ups. 

Home exotic Ashes are even more hrll- 
llatit 111 ciilortng than those described 
nisoe. The orange-colored coat of the 
Hcatophagw! orffua, for example, Is 
adoriusl with artistically arranged dots of 
velvety black, and u lieautlful uxiire bead 
murks every scale of tho Brazilian t.'left- 
Mv 

It might tie supiKised that these living 
gems of tropical waters require constant 
care. On the contrary, they can he kepi 
without trouble In an ordinary dwelling 
or apartment. Although M. I.,offivre, who 
pruiiagates these exotic Ashes on a large 
scale, has Installed hla iiiiunrlumH In two 
liotlioiises, and Muio. Kuhnt conducts an 
elalHirule plsclcullural estobllshmeiit near 
Berllu, M de Vlssor keeps his Ashes In 
tanks of atsmt 25 gallons capacity on u 
glasH-iiicloseil veranda, where siiecles of 
very different dimensions and origin dwell 
together in harmony. 

The proiier water temtierature (about 
70 deg. Fahr for most species, and 80 deg 
Falir. for a few others 1 Is maintained, 
usually, by means of an alcohol lamp con¬ 
tained in a nickel-plated cylinder, which 
Is ballasted so that It Atsits In a vertical 
Iiosltlon with Its otieti top, which Is cov- 
t ered by u Ane wire grating, alone emerg- 
^ Ing from the water. The aquarium may 
c also be heated by lamps placed in u lower 
p compartment, seiiaratcd from the tank by 
_ n double partition. Large and pugnarions 
Ashes, and some others at the breeding 
season, are conOned singly lii glass globes. 

In markml contrast to domestic fresh wa¬ 
ter Ashes, wliicli do not thrive In captivity 
unless they are Kept In running or fre¬ 
quently renewed water, these exotic Ashes 
may safely lie keid for mouths In an 
aquarium without a complete change of 
water. It Is sufficient to draw off one 
tenth jiart of tho water every week, and 
to replace It with uu equal quantity of 
fresh water of the projier temperature. 
Adequate aeration, however, Is essential. 
This may lie effected very easily by plac¬ 
ing in the bottom of tlie aquarium the cud 
of II rutilier tube, couimuulcatlng with a 
compressed air cylinder. In which a pres¬ 
sure of three atmospheres, ua Indicated hy 
ail attached manometur, is maintained by 
means of an automobile tire pump. The 
Immersed end of the tube Is closed by a 
thin membrane, which Is traversed by a 
steady stream of minute air bubbles. 

The sandy bed of the aquarium is plant¬ 
ed with VaUianeria, liiHaphyttum and ^ 
other green aqiMtiq plants which are use¬ 
ful us well as ornamental, as they assist 
in oxygenating the water, afford shelter 
to the Ashes and facilitate their reproduc- | 
tlon. ' 

The cultivation of exotic aquarium . 
Ashes deserves every encouragement, for 
It is not only a wiurce of enjoyment, but ' 
It offers a Aeld for ecieuttttc observation j 
of the curious and Still Imperfectly.atudled I 
liabits of these pretty little creatures. 

4 

Dead Mstter Tkat Swbh Alive 

(Oetimutd from pass M.) 
pearl, in tendons. In volunfary muscle 
Abers and to other organic structures. A 
section of irtrlated structure, ..prodnoed by 
durdslon currents is shown highly DjUKiil- 
Aed to Fig. 3. 

tbp peoenl .tppesntoee eC 4 cell, frith . 

Its QBcisni smd idnsnie vltt 1 
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MfMM lt|S origin*! beoringf in their 
imunrimtoriM equipment. NON- 
ORAN ooeu riim more than any 
other breue, but once it ii In pl»ee it 
keep* dMit mriunetin commiiuon ht 
from three to fife timet longer than 
could any other metal. Srarei of 
other manufactunng corporatlont are 
keeping thtrir macImiM In more con- 
ttent opemtion end ate mintmieing 
maiateiHiK;* eoM in Juat thit ranie tray. 

A beating wntri out beoaiiM friction 
keept ptilUog amy the tiny jNuticlet 
cosetitating the heeling metal. That 
it «rhy the liutdc diameter of a bear¬ 
ing keepigettinglmgerand larger at 
ufeargocton. The particlet limply 

fff^^hearin^* 

In direct contmit with other bearing 
broneei, NON-ORAN iinon-gianu- 
lar in itructure The whole mui ii 
of a touoh coheiivc itnicture. Each 
of the bQliosi of conitituent paitielei 
h teeur^ knit to efi edjaoent parti- 
clea. Tnit enablea the (wrtielet'm 
the bearing tu^e to reriet the frie- 
tionai poll to which they are nibjected. 
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puokNtr dtyudon dgaren, with mious 
ktod* of outgrowth*, had been deaerlbed 
by XiedtiC In earlier writing*, together 
wltb the (Wmotlc growth* of vurlou* kind*, 
enggeattog mold*, eea-weed*, toadstool*, 
etc. Both eerie* of phenomena were re- 
fhrred to and llluetrated In the Scigwnnc 
Auwaoap, Beptember »th and 23rd. 1911. 
Fig. 4 1* a reproduction at one of LeduC* 
“arttfloiar’ nerve etilla ahown alongalde of 
a ganglionic cell (Klg. Bj prepared by De- 
moor acoordUig to Oolgl’n method. Le- 
duc'a “cell” waa produced by placing a 
‘*aeed" coutdatlng of two parts of copper 
Buipbate and one imrt of cane sugar In a 
eotutlon of ferrocyaulde of potaeatum. A 
precipitate of copper ferrocyaulde la 
formed on the surface; tbla la Impervi¬ 
ous to Migar, but eater 1* readily abaorbed 
through It. loading to “growth” In all 
directions, the final form d^iullng upon 
the precise distiibutlou of the ttarticie* 
of Mtigar and of copper sulphate In the 
grain, upon variations In the density of 
the medium, etc. 

Much Of the argument In the book i* 
devoted to showing that the line* of dyna¬ 
mic discharge are eaneiitlolly the same In 
au organlam uud In organic media. To 
thia end lllustratlona are derived from a 
comiJarlsoK of electric discharge* and 
cryatalUzatlou figures with ferns and 
other ptaat atructure*. Fig. 8 is the elec¬ 
tric discharge resembling a leaf: Fig. 10. 
an electrolvtlc pattern suggesting a fern 
frond; Fig. 11, a cryNtalllsatluu of am¬ 
monium chloride In gelatin suggesting 
plant forms; Fig. 0, four successive 
stage* In “karyoktuetlc” figure* produced 
by diffusion; Fig. 12, a modification of 
dtffualou current* by contact of a glass 
rod, lIluMtratliig Irritability ; and Fig. 18 
show* “negative bellotroplKm” of dlffttsuar 
currents of India Ink lu salt oolotion. 

With wonderful patlcnee and Ingenuity 
Prof. Isduc ha* taken up lu turn the 
commonly recognised characterintic* of 
liviog cells—their structure, tbelr absorp¬ 
tion of nutrient*, tbelr nuclear division, 
their IrrttabtUty, the circulation, the rela¬ 
tion of temperature to function, their 
transfonuatlon of energy—and has repro¬ 
duced each phenomenon In turn lit a prep¬ 
aration which Is admittedly “non-living." 
Hut has he thereby made nn approach to 
the iirtlficial synthesis of life? All that 
we can learn from these osiierimeiit* 1* 
that the laws of motion uud of matter are 
a* evident lu the ivorld of living things ^ 
as in the world of nun-Uvlng; that motion ( 
here Is along the Hue of least reslslaiice ‘ 
os It Is there; that the mecliaiiics and the ■ 
electric* and the cheuiles of living cell* 
are the same us those of non-living sys¬ 
tems. 

The chapter on the origin of life and 
Kimutaueous generation 1* a sane Ntote- 
uient of the prohleiu, and lu it Dr. Issluc 
jafints out the logical necessity of assum¬ 
ing that life not only did originate "siniii 
taupously"—In a *clen(lfic setist.—but may 
do so again under suitable conditions. He 
also |K>liits out the evasion of the Issue 
Involved in such theories as tliat of Arr- 
tieiiius lu regard to the extra-terrestrial 
origin of life. 

Whether the method* of Leduc ever 
reach the bottom of the problem or not, 
tb«Me experiments bovt> their value In 
clearing the field of much conjectural rub- 
blNh and oonfusloti; and as fi«r the syn- 
tbeals—that has not yet reached the ex¬ 
perimental stage. 

tlie Ainiuui and thB Wm&Bv 

(OwiUnumt from pap* ft.) 
able to draw a vertical plan of 
the thundersquall (Fig. 2), tracing ita 
I quanf-elrcttlatlon about a hoiisontat axlsy 
aa a guide to tbe inaneuvers the airman 
okmlMl adopt if overtaken by a atorkt dC 
tkta (ihafaeter. Thi* 1* strikingly atia' 
lekoda to the task of tbe nineteenth toiii. 

iMtattrologfBt in ttiieing 41ie ground 
Alaii at the eyeltma, aitd teaching tbs' 
'niiatiiliiiar hew to avtiia the “dangeroa^ 

- '' 

||eiri^v«r« Uie aeiMMUk htoda bcrifuntAl 

' to'': 

.^.. 

- -.. 





Fifty Million Yards Treated 


'T'HE tear wheek of an automo- 
^ bile revolve more rimes to a 
mile than the front ones cio. 

There is a certain amount of slip 
when the car is driven at high speed 
and this slip exerts upon the road 
surfaces a powerful and deitnichve 
abrasive erfect exactly like that of an 
emery wheel 

Ordinary macadam never was 
expected to withstand such strains 
and toon goes to piece* unless it is 
given constant and costly care, 

A macadam road, to meet the 
demands of modem traffic, requires 
the use of an addirional binder to 
reinforce the surface. Tarvia is 
ideal for this purpose and has been 


used successfully on over 50,000.- 
000 yards of roadways and pave¬ 
ments in this country. 

Tarvia may be applied to the 
Toad during construction or merely 
at a surface application. 

There is such a vast economy in 
maintenance expense that it more 
than balances the cost of die Tarvia 
treatment. 

Tarvia is made in three grades— 
“Tarvia X,” very heavy and dense 
for road constructi^ where the voids 
are large; ‘Tarvia A," a lighter 
grade for the smaller voids which 
occur in surface operarions; “Tar¬ 
via B,“ apphed cold for dust sup¬ 
pression and surface maintenance. 
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Handsome Structures Everywhere Built with Hy-Rib 
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I “ toT I* !■ I without forms by merely pouting concrete on the 

I Hy-Rib sheets. 
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other meipbeni of the atmoiiplHfflfi eiroil«- tjons thaee aye lUwIjr tp tw !»■ 

tlon. He tieedn to koow, for ewunple, the tefnipted «w wwysedL ty^eg.1 iw 
relation of tbe wlDdn to tbe iMbarn at varl- tlcal and bqriMntal dlgtrtbvtlon of tern 

OU8 leveU in a typicai eyotaaic disturb- peratiire in t^KSubea olid. atttteyCUtneiH-a 

aiice. It i« a diiitlnct adrantaite to him oubjoct conoecning yrMdb enroneoua 
to learn thykt, while at the earth’a nurface opliiiona formetly prevalledi-ha* no 
the winds blow aplrally inward toward been approximately determined, 

the center of a depreasion, at the mile- Ho with the other meteorological ele 

level overhead they are no longer Inclined ments. Badt of them, thaaka to the ad 
Inward, but blow ta awh a direction that vent of aerology, baa now been atudtod for 
the leobarti on tbe aorface wehther map aeveral yean from the threeMUmmulenal 
correspond a|»t)roxtiiMteiy with the motion point of view, which U the point of view 
of a free balloon at mch a level. Thus of aeroitantlca 

aeronaotical meteorology, arhich is a Of the epedal storm warning aervloe* 
scteuce of three dUhe^una la vastly for aeronants recently established or pro- 
more complicated than marine meteor- Jccted we have not space to apeak, lliey 
ology, which la a science of only two. are the logical corollary of the science of 
Let ns repeat, however, that in 8[dte aeronautical meteorology, and will soon 
of tbe magnitude of the tasks Imposed be commonplace Instltutlona tbe world 
upon it, aeronautical meteorology haa over, 
already reached a stage of great practlca! 

utility. A single iUustrntlon will make - . - fW—4t«-> VtlohS a# 1 

this clear. Suppose plans were on foot to fOT UWWaiBf ITlIglU OX | 

estahllah a regular airship service across MoaQOltOM j 

the Atlantic, where would be the most B|y L. E. k*if } 

farorable route? Mdeorolo,^ 1. rej^y to gemctlng the did*. I 

answer this question. For the westward Ation of flight of adult mesaultoe. ha.< 
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. .V , ^ ikm of flight of adult moaqultoM has 

ourncy there in ^ retdon. and only. ^ ^ 

out year. idr. the trade-^nd Wt 

r j TT a •ea-level wind In the l>e- 

oUart mh^t smtgeat the advantage of a Sanitation on the Canal Zone, 

more northerly roo e.li. the «ne of ‘p«^ ^ ^ ^ 

vailing westerllea” Aerology, however. * ... __ ._. * .. 

can better thla suggeatlon. The winds of r*"^*"* 
middle latitudes, although westMly in 

terms of averages and resultants, are actu- . , , . - , k lo >«, lo 

all.v subject to the vicissitudes attending " .TvL5 V 

the frequent passage of cyclonic disturb- \ ^ h-Jv 

uuces. There Is only one region in which P*“*“ sa?. 

there la a tolerably steady drift from west *“«>« 

to east, and this Is the none of the anti- “P- «‘“‘* 

trades,* lying vertically over the trade 

winds. Hence the first .transatlantic air- I 'll '*1 

ships will probably sail from southern I || ; 

Rurope to the West Indies at a low level, ■ ■JLjLj-J 

and return In the same latitudes at a level f] 

a few thousand feet higher. The tropical 1|| ^ 

hurricanes that occasionally Invade thin Ui ^ 

region during tbe late summer and early jjj }\ 

autumn will be anoouiiced by wireless m ^ 

telegraphy from the meteorofoglcai bu- |n ^ 

reauH. and the aerial liners will give jjli ^ 

them a wide berth—or possibly rise to the iK 

upper level of the storm Itself and take HI \Vr-^ 

advantage of the outflowing winds at that Bl 

level to get away from the storm center. Ml / 

Aerologists have now been at work for 
I aeveral years sounding the air above the 
trade-wind belt. The trades arq found to f„ detsctln* the flight «f 

be quite shallow, and their depth varies tnosduUoes. 

considerably with latitude. 

We have not space here for even the g^uth and west. To catch the mosquitoes, 
most summary digest of the science of ^ tanglefoot, composed of one half 

aeronautical meteorology, Imt roost limit of rosin to one liter of castor oil, is 

ourselves to an enumeration of Its prin- pn^pored, and when applied to tbe glass 
clpal subdivisions. We have already de- jg practically transparent, 
voted considerable si>ace to the wind, as Many interesting and Important facts 
' the subject of capital Importance. Under regarding tbe habits of the mosquito have ' 
tills bead let us add that valuable statls- been learned. It was found that the adult 
tics have been compiled as to the vnrta- mogqnlto flew on the (luarter of an elgh- 
tlon of the force and the direction of the hour wind; that the evening 

wind with altitude (see, for example, night occurred between 6:10 and 7il0 
Fig. 3): that the average wlndiness that there was n complete lull in 

of various places on the earth’s sor- ^he flight after 7:10 o’clock; and that 
face has been determined, In order to there was a return flight between 6 :B0 and ' 
jmiut out the most favorable locations for ^.40 o’clock in the morning, also on the ' 
aerial harbors and aerodromes; that tbe ^g’s quarter. 

relation of the vrtnds at moderate altl- ,j,he instrnment has proved to be oae- 
tudes to the topography of the land has jyj |jj toonttog breeding places by ellmtn- 
been worked out In great detail; and that Ihe area facing the plates that do ' 

Ingenious forms of awiarntus (e. g-, the ghow a catch. It has a s 

vertical anemometer and the pUot-bal- jjoans of a««Hy exterminating mosqul. 
loon) have been devised, to supplement toes on tbe Cknal Zone. The device points 
the (udlnary anemometer and wtad-vane jhe direction of tlie breeding places; 
for aeronautical puntosCe. The elaborate ^ tbowmfh searefc; the dlsoovefy of 
Investigations on wind pressure and tbe or pools of etagmnt wa- 

like carried out in aerotlynamlc labors- ^ keroBepo; and the *rTft^f * B g 
torles, belong to engineering rather than .Oj^n 

to meteorolo|jr. 

Tempera tore is a very Important ftwtor 

In ballooning; leas Important in. aviatton. A COiAlned and BWlIwi IWh, 

Here, agaii, aerology has gathered a great ~The patent ' 

fund of Information. We know not only Hoe* of OenpeviBe^ Penn., tfewnge a Inp 
the iionnal tempeMtare grod^ts to the * beflRt'w«i Wt one eni^.'iinnpEli el 
atmosphere, but also under what pondl- ivcM of thte obiii Ahd Jtovtog ;,deernw»tiBy 
---^. and outw#«p Wpned siidme*^ widmo. 

*Tbe torm “aatitraee’''is.sein*ttaMs' tMsi to edUfftowy 'tikinK ite 4i#iiil 

a bvoae mna« to tocigd* 'm oniy'tos klstt. atitotf«ink«d|I'’4eM 
level wihd SbovjS toe aito rite fir- \ 
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By Loals B. Bsevae 

^ the uxmt Imiiortant dutlsa of 
v.^tbS United States Naral Obserratocy 
fa tfw exchanfe of time slgnale with naral 
hydrcfCMUdilc snrveyinK partlea, for estab. 
Uabtnt the longitude of points on the 
BkA'Ur 'I’KlBH Central America, 

vM*,jf'Crll which these parties use aa bnaea of their 
^ surveys. Formerly thcae eigitala were ei- 

t' llit O' chani^ by telegraph or cable, but of late 

■ , radfe-telagrapby haa been reaorted to for 

jMBIIWfflltSBWI isolated atatlona without cable oimnec* 
tlona. This method aeeniM to offer aucb 
advantages that th# Navy Department Is 
cootemplating the abandonment of the 
telegraph and cable algnala 

F Tbe Naval Observatory waa the first In¬ 
stitution in the world to have Its time alg- 
m nula regnlarly trauemltted by wlteleas, 

enabling ^tpa at sea to correct their 
cbronometeni and thereby more accnr* 
xnbined <a»i- to deteraUne their longitude, but the 

inff ide ptfd French have become pioneers In the 

t^i^ of «Mrtho^ 0* emhanglng radio aignala be- 

• ■ ■■ tween show atatlona, for the determine. 

Ji tlon of differences of longitude, 

wnicn does 4|pprog<;hi„g completion 

cnaive form wireless station at the 

isary in the aufei tAWw in lurla the French govem- 

iicrete roofs ment inaugurated an Intematioual coofer- 

les all stud- ence to consider Qtiestimia of regulatlmi 

alia and par- radio time aigoala. The United States 

f supporting w** reiwresented by Commander H. H. 

mf ceflinwS Hough, the Naval Attach# at lUtla, 

^ ' and Prof. A. Hall of the Naval Ob- 

M RecognlKlug the Importance of deter- 
minliix the dtfference of longitude between 
Waabingtou and some point on the Kuro- 
peaa continent. In order that it may be 
used aa a base for hydrographic and mUi- 
bOOklct tary survey on this c<mUnent and the 

Islands of the Caribbean 8ea and the Pa* 
fnsurl ®‘®® Ocean, the Nary l>epartmont pro- 
al type of con- signals be exchanged by 

e onmque*t tbe powerful Arlington wlrelese station 
in Washington and the Eiffel Tower sta- . 
woofbf Co. tlon in Parts. 

PreUmluary Investigations are now go* 
*"* ”**’ ''*‘*** approximate deter- 

H mlimtlou of longlttide Is exiwcted to re- 

9 BBHHHIM fro,D them, the prlncliial Iwnefit to be 
r Mwfc derived Is the familiarising of oflictals of 

both nations with the methods to N> used, 
to enable them to dwlde upon a plan of 
operation for the final tesla which will 
be made tIUs udnter. Two instruments, 
esiieolally designed f<»r the astronomical 
work, will be of the highest excellence. 
The very tine meridian circles which are 
Installed Ui (he Naval Observatory will be 
cast aside; for it Is desirable that the In¬ 
struments uM^d In Washington and Paris 
should be as nearly identical as science 
can make them and of such size that they 
may iw Interchauged, so that an observer 
here, after a series of ottaervatlona lasting 
several weeks, may take his Instrument 
to Paris and repeat the operation there, 
the observer in I'arta traurferrlug bis in- 
stniment to W'ashinirtou. In this way all 
Instrumental and personal errors will be 
practically eliminated. 

An soim as this determiuatlou ia com¬ 
pleted tile Washington (lovemment cou- 
templatea a determination of the differ¬ 
ence of longitude between Washington and 
seme point on the Panama Canal Zone 
Apd other important points on the Cen¬ 
tral American coast The survey of the 
iPaimjtta Canal Zone, rehulvely to Europe 

..Maa well as the United States, grows more 

au4 more Important as the date for the 
opening of the canal approaches. 

Connected with this work, and fully Ua 
Unportaat to the sdentiflc mind, ia the 
tiroblem of determining the velo^ty uf 
pi^paiktlon of the Bertietan waves. 'Ah 
though this phase of wireless telegsuphy 
has gfcatiy interested aclentlsta the werhl 
ovar, and many tlMortea have beeti tiB* 
so far no true determtuaUeu wka, 
•vuh itaea attempted. It has been ooneMf. 
t|Mv'>that the UmtalaB waves travrtjut 
oimimthaapseAueiMdmiictw am,'^ 
mm Attas :#sr aaoowL, 

wdTuir m|iti 






Vacation Pleasures Doubled 
If You Own An "Evinrude” 

]MO matter where you spend your vacation, on salt or 
* ^ fresh water, lake or river, you can carry your 


right writh you just like a suit case It fits any rowboat in less than one 
minute and attochca to canoes and odd shaped boats of nearly every 
desuiption. It travels where you do, and when the season » over you 
take it back Ixnne with you, where it waits for another opportunity to 
give you the thrills of motor boaprtg without the expense and incon¬ 
venience of a large motor boat. 

Whether you like to fish, hunt, or dash over the waves, this motor 
offera pleasures that you have never had before. It is always in order 
and always works. It starts with a fling of the fly-wheel, and is not 
cranked lute other motors. Anglers, huntsmen and lovers -JL^ 
of the water are using it in all parta of tlie civilised world. 

■ MM t tfi JIy niMtow t eJ C s t sI— s—t up— r.q»«it. 

EVINRUDE MOTOR COMPANY IMHIi 

ltd F Smm, MILWAUKEE, WISCONSIN. 

New York CItr !%oa Rooms; Hudson Terminal Rida , 30 Church St 
CalKornla Show Rooma- Ct Marltrl Pi, han Krnnjiscn, Cal 
Suattls Roprea«BtstiT«s. Woodbouiu (.aaolioe Ei^um^Co^. 

Escluiire Forelfu RepTusmUllri'a Mnichlur. Armstroag A Dessau. 

1(6 Broad Street, Now Vork City. 9W 
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f: Beautiful and Durable 
A Enamel Finishes 

^ Thers ia a beauty, elegaace and refine- 
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A Home-Made lOO-Mle Wireless | 
Telegraph Oatht 1 Sf(i 
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NunnowedequeiediasrenMemaipanyiheim Pnee 
10 ceMi by ineil. Order tm your mr^celet or (rom 
MUNN a CO., he. Ml BroMiwey. New Yerh 


flinuhing. For target prartlca. 

SMdtoDsrorfrMHeak 



























The Ten Greatest 
Inventions of Our Time 


We hear much of the great inventions of the past— 
the telegraph, the sewing madhine, the telephone, the 
reaping machine, photography, Bessemer and open 
hearth steel, the steam engine and the phonograph. 
Yet the inventions of our own time are as epoch-mak¬ 
ing and as dramatic as these. 

Perhaps because we have become accustomed to the 
use of the old machines and discoveries, perhaps be¬ 
cause the achievements of latter-day inventors succeed 
one another so rapidly that we are not given much time 
to marvel at any one of them, we have not fully realized 
how stirring and wonderful are the products of modern 
ingenuity. 

Only five years ago the man-carrying aeroplane made 
its first public flights; only the other day hundreds of 
passengers on a sinking ship were saved with the aid 
of wireless telegraphy. At least a dozen inventions as 
great have been perfected in our own time, and all 
of them have made a man’s work count for more 
than it ever did before, and have made the world 
more livable than it ever was. 

Why should we not tell the story of our own deeds 
Why should we not review the industries created 
by men who are still living, men whose names will 
go down into history with those of Watt, Morse, 
McCormick and Howe? 

That was the underlying idea of the November Maga¬ 
zine Number of the Scientific American. We knew 
that the “ten greatest inventions of our time’’ was a 
big subject when first we planned the number, but 
how big it was we never realized until we surveyed the 
field of modern invention. 

Then we saw how astonishing was the progress made 
in our own day, how much mankind had benefited 
by the inventions of great modern intellects. We began 
to appraise inventions, to weigh one against the other, and 
to determine in our ow n minds which ten had contrib¬ 
uted most to human progress and happiness, which were 
really great pioneer inventions, and which merely re¬ 
markable and valuable improvements on successful past 
conceptions. There were so many achievements to con¬ 
sider that it w.is hard to arrive at a definite conclusion. 
The upshot of our own thinking has been to leave to 
our readers the decision 


What Are the Ten 
Greatest Inventions of Our lime, 
and Why? 

For the Three best articles on the subjec't, the 
Scientific American offers in the order of merit, 
three cash prizes: 

First Prize: $150.00 for the best srticls 
Second Prize: $100.00 for tbe lecoad best article 
’Third Prize: $50.00 for tbe third best artide 

See page 8^—this issue, for conditions of the 
C<^test. 


trswsl either oiiiei« SacoiMl 

or a tew thffihaand luUes itomr. 

Tbe dUtenuoei of MosttoSe two 
|>1acra will be detennlued bjr the differ¬ 
ence in time, and tbla ts detemined by 
the obeermtlona ot acnailled clotA atart 
over the meridlaBB at tbe two places, tbe 
grreatest care being taken to ellmlAtte all 
mechaulcal and pewaMial errors. Bvery- 
thing being ready, star obaervatlons will 
be made to determine the errors in the 
clock or chronometers to be used at each 
pbtee. The errors of tbe two timekeepers 
belJig known a» the result of these Obser¬ 
vations, they are then compared by meana 
of wireless signals to determine the differ¬ 
ence in time between the two places. 
There are several ways of doing this. 

Both clocks will be regulated to beat 
slightly different times; for instsuce, one 
will beat mean Ume seconds and the 
other sidereal seconds. This makes 
the Iteats of the clocks coincide about 
everj six minutes. If then the clock- 
Issits, In 1‘arls, close the circuit of tbe 
wireless apparatus, they will be trans¬ 
mit tod through the ether and read in 
Washington at the Arlington wireless sta¬ 
tion. The observer in Washington Will be 
e*iuliipcd with a double head telephone, 
receiving the radio slguals in one ear 
and the beats of the Washington clock in 
the other. In this way be can tell when 
the coincidences occur, and by means of 
couveiitious arranged beforeltand U'tween 
the two stations the exact time of the 
ofllncldcuces will be known at each 
station. 

In this way it is expected to determine 
the difference in time and consoqueutly 
the difference in longitude to within 1/100 
of a second. Tbe sidereal second being 
less tban tbe mean time second by .l/lOCKi, 
tbe method of coincidence provides a 
means of detecting that small traction of 
time If one can absolntely teil when the 
coincidences ticcur. 

Tbe process is. then repeated, Arltnglon 
sending and the olfserver at the Eiffel 
Tower receiving the bents of the Wash¬ 
ington clock us automatically repeated by 
ncdlo-telegrapby and l)eau of the Paris 
clock in the other ear. 

Paris Is roughly 3,000 miles from Wash¬ 
ington. I'fdng the estimate that the llerts- 
lan waves travel with a velocity wjunl to 
that of light, it would take 1/00 of a sec¬ 
ond for the wireless flash to make its trip 
across the ocean and would take 1/30 of a 
second for a round trip A recording n|v 
poratus will be set up in Paris which will 
be callable of revolving at a speed of from 
1,000 to 6,000 revolutions |K»r sectmd. A 
wireless flash sent by tbe 1‘arlM station 
will be beard in Washington, and, If jhis- 
alble, will be automaUcally flushed Imek 
again, thus automatically registering on 
the revolving drum In the Paris observa¬ 
tory. This test will not take place until 
after tbe longitude tests have been com¬ 
pleted. 

There Is considerable doubt as to 
whether tbe method will be practicable, 
for at present there has lieen no Invention 
which would iNM-mlt the "flash back" to 
tbe sending station wltheut some de^e 
of imrsonal error. 




m au n Ji iim cd; a, 

ne “BASISS” Mlln«Hi 

i Uinig^ Dilk 

f 0 to 8 (Mael»Swlat 

W. F. 



**Re«p<Muling to the CalP 

m %. 

teUng Toots-arm* W Dnlss. c m 


IthssslltlissMM, e 

A. J. WILKINSON « Ca. IUhtMimn 
laa-IMWadaDgtoaStMM Sttwi. MmssslmssWs 


Stroi^ Patent 

Diamond Holder 

The up-to-the-minute Holder—with six 
points and a "shock absorber. *' Worth 
knowing about Send for circular- 
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ELECTRONS AND THE ELECTRONIC 
THEORY are disesMed by Sir Oiim Loifi » 
Serndk Amarican Suppla^ l42eL I429ll430, 
1431, 1432, 1433, 1^. PrieeW cem* each. 
For lala by Muon Be Co., lac., sad ait eowidealac*.. 


The Cnmnt Sopohnent 

A n article In this week’s RoviUement 
on tbe design mud use of scientific in- 
stniments In aeronautics wilt be found to 
state fundamental principles of design ai>- 
pHcalile also In other fielibt.—A masterly 
model of Rome at tbe time of Constantine 
is illustrated and d^soylbed.—F. W. 
Parker writes on “Tbe R|drit of Inven¬ 
tion.’’—John A. Britten contributes an 
article on Hydro-etectrlc Development In 
OaNfomta.—An artlele by Br. Oleiefaen 
deals with certain defodta Inherent In 
Iibotograidia as ordinarily peupgred,—A 
most Important cmitrlbutlon to the study 
of heredity te a paper by Biot S. B- Wit- 
son, In wbldh U to shown how the Invsstl- 
gatiem of the mterosoopic sfiltwtnilee of tbej 
eell gbada light ab Mendellan Inhstmnoe. 
r-Hof. rtteahteWs arttele on ViMd Oil 
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tcntered at tlie I'oat Omoe of Naw York. N. Y., aa Second Clam Matter 
Trade Mark Hectatered In the United SUtea Patent Ofllce 
Copyrlflit tail by Mniui H Co., Inc. 


Subicripliw RatM 

Snbacriptlon one year . . . 

Poatate prepal'd in United States and poaaeaalone 
Mexico. Cuba, and Paaaraa 

Snbaerlptiona for Porelan Countries, one year, poetace prepal 
Snbarrlptlona for Canada, one year, poetace prepaid. . . 

TIm SeiniitUlo AMriena PabUeatisma 

Sclantiflc Ameiican (establteliad iMi).per yei 

Solantiflc American Supplement (aatablialied ICTC). “ 


Munn ft Co., Inc., 361 Broadway , New York 

TIte ICditor is always clad to reeeire for examination llluatrated 
articles on suldocts of timely Interaal. If tlie pliotecrapba are almrp, 
the articles shni't, and tlie facts ilutlisiiirc. Uie contributions will 


The purpone of tKUi foumal ic to record ucouratelp. 
timplp, ana (nteregtinffly, tk« woria't progrean in aoicn- 
tiflc knotoMlge and indactrtai achievement. 

The Tnith Aboat the Iceberg Peril 

T hat fnmouc craft, the (Tnltad Htatcn revenue 
cutter “Bencca," Oapt E. E. Juhuaou, baa added 
one more to the long liut of the valuable aervloea 
which cbe hag rendered to navigation The "Seneca’' 
It will be remembered was detailed to patrol the Ice 
Held during tlie eprlng of the preaent year, locate the 
pocltlon and courae of the Icebergg, and make u thor¬ 
ough atudy of thla peril and the beat meana to detect 
and avoid It. The report of Capt. Johniion ahowu how 
well the work wag done. 

All of the loe seen on or near the Grand Dankg thin 
seaeon hag been In berg form. The largest berg sighted 
measured 400 feet long by 800 feet wide and It stood 
70 feet high out of the water. All were white In color 
and no two bore any atriklng rcsemblauce to each 
other. Tlte "Seneca” sighted every tyiw and shape 
of iceberg except the kind popularly pictured iu school 
books, with high, overbanglug, craggy plmiaclea. The 
Captain algbted no bergs of the enormous slae reported 
In the iiewspu;i«rH. such as wore stated to tie half 
a mile long and 800 feet high. The loftleat berg that 
he saw was cstlmateil to extend only 160 feet above 
the water, 

The greatest distance at which Ice was observed 
In clear weather by day was eighteen miles. The aver¬ 
age berg, oil an ordinarily clear day, can be sighted 
from 13 to 10 miles from the ship; on a cloudy day, 
from 11 to 14 miles. In a alight fog herga can be sight¬ 
ed at 2 miles. In a dense fog at 200 yards, and In 
drizzling rain at 2^ miles. In bright moonlight they 
can be seen at 2^ mllea wltb the naked eye; In star¬ 
light at 1 mile, and at 2 mllea distance with glasses. 
On a night overcast and dark, but with the horizon 
visible, bergs can lie seen at a distance of one half 
mile with glasses 

With a searchlight a berg can lie seen at 3 miles 
on a dimly moonlit night, and at 2 miles after the 
moon has set; hut the observer must stand 16 feet 
away to one side of the beam If he would see readily, 
Ikipt. Johnson states that with the beam turned on a 
berg abreast the ship and 2 miles away, ho could sec 
it as plainly aa an Illuminated store front from the 
quarterdeck when he was standing about 100 feet from 
the light. It should be noted that the beam must be 
drawn to a hue focus, and that u flaring beam blinds 
the observer. Because of Us blinding ollect, the Cap¬ 
tain would not recommend the general use of the search¬ 
light for a vessel under way. Very pertinent la bis 
remark “On a dark night or In thick weather, the vessel 
In the vicinity of bergs should slow down so as to be 
able to mauouTer within tbo limits of Yislblllty.” 

Important, also, Is the fact that about ninety per cent 
of the attempts of the “Seneca” to locate an Iceberg by 
means of echoes gave no resnlts. Tho existence of an 
echo Indicates the presence of a berg; its absence proves 
nothing. Usually an echo will bo obtained only If the 
flfiee of the berg opposite tbe ship la norma I^^^ilan ting 
face will;' of course, reflect the sound avjf/HK^r can 
the temperature of tbe eea be relied upotaUpindicii- 
tion of pnoxlmlty to an Iceberg. No emmge In tbe 
temperature was noted np to within a ship’s length of 
the berg. Again, the ‘^Seneea’’ found Uttle or no 
change la tempeiatnre of tbe air near a berg. It was 
found that In a light, low-lylbg fog, the observer could 
see a berg fr^ aloft sooner than bom the deck; on 
the other hanaT ia u dMuw tog U WM tOBad that tbe 


lookout was moat eCtoctlve when It wa» kept from the 
spar deck, aa the flret eii^t of tbe berg waa the lapping 
of the water at ita base. It was noted that the roar 
of breakers on a berg and tbe rumbtlag of breaking 
Ice could be heard aa fat aa a mUe dlatawt on a calm 
day. 

Tuneti 

I F the question of how many guns It is best to mount 
In a single turret were left to the decialou of the 
gun-pointer, the man who elevates and Urea the 
gun, he would unhesitatingly pronounce In favor of 
one gun for each turret, fit a slngle-gnn turret the 
Kuti la moiintod directly above the vertical axis of the 
turmt and the shock of discharge does not tend to 
rotate the turret to right or left and throw the gun 
off the target. In a two-gun turret, the axle of each 
gun Is several feet from the vertical agla of the turn¬ 
table on which tbe turret rotates. Consequently, the 
energy of discharge constitutes a powerful moment, 
tending to rotate the turret—the discharge of the gun 
to the right of the vertical axis of the turret swinging 
the gun off to the right, and vice verea. It Is attempt¬ 
ed to resist this tendency by powerful frletltm clutches; 
but they are not fully effective and the discharge of 
one gun is liable to throw its fellow from one to three 
degrees off the mark. This requires re-sighttug and 
involves delay. 

It was the saving of weight both In armor and oper¬ 
ating gear that led to placing two guns in a turret; 
and for many years past this has been the standard 
practice. It is largely the same consideration that 
led our navy and those of Italy, Russia and Austria to 
adopt the three-gun turret. Another compelling motive, 
which perhaps more than any other la answerable for 
the introduction of the three-gun turret, la the fact that 
It slmpllflcs the work of tho gun-pointer, by concen¬ 
trating tbe splash and enabling him to make a more ac¬ 
curate eaUmato of the errors in range and traverse. 
Similar ooualderaflons have now led the French naval 
architects and ordnance officers to go one step further 
and place no leas than four guns In a single turret; 
and their latest ships, tho “Noriaandio,” “Flanders,” 
“lAiiigiiedoc,’' and “Qascogue,’’ are committed to this 
arrangement. Just how great is the saving of weight 
due to this conceutration may be Judged from tbe tact 
that these ships are to carry twelve 13.4-tnch guna and 
twenty 6.C-tuch guns on a dlsplacemeut of only 26,000 
tons Our own "Penueylvanla,” which will mount a 
battery of approximately the same weight, viz,, twelve 
14-tnch guna and twenty S-iucb guns, hi of over 6,000 
tons greater displacement; and although the larger 
part of this Increase Is due to tbe greater size of tbe 
ship and tlie heavier armor, it la certain that the eJlm- 
liiatiou of one turret (tbe “Peansylvanla” carrlaa Its 
main battery In four turrets) with Ita heavy barbette, 
operating gear and other structural weights, must ac¬ 
count for a coualderable amount of the dlffereuce. 

A serious objection to multi-gun turrets which has 
been developed at tbe provlag ground teats, baa beeti 
tbe fact that the powder blast of the guns tends to 
throw the ahells out of their true path and produces 
objectionable dispersion. The powder gases, as they 
burst forth when the base of tbe shell la clear of tbe 
muzzle, still carry a pressure that Is exceedingly high- 
bet ween seven, and eight tons; and this blast, Imping¬ 
ing on the shells of the adJolDing guns, somewhat dta- 
turba the accuracy of their flight Tbe difficulty can 
be met In two ways: first, by timing the discharge so 
that each gun is a small traction of a second behind 
tho adjoining gun, each shell getting sufficieutly clear 
of the blast of the adjoining gun to be free from Inter¬ 
ference—a method which Is open to the objection of 
displacement of tbe turret, already referred to above; 
secondly, by placing between the muzzles sbleldB of 
Mufflolent strength to oppose the lateral dliqiersioii of 
tbe gases until tbe sheila are well clear of tbe zone of 
Interference. If the weights Involved are not prohibi¬ 
tive, this would be tbe better plan. There can be no 
doubt that tbe French navy have given to this problem 
the moat careful investigation and are well sattafied 
as to Its efficiency. But It is a bold step; and tbe Inno¬ 
vation will be watched wltb great Interest through¬ 
out tho navies of the world. 

RoiaiflBtiice the 'Blefele 

R EC'ENT atatlsttcs preaeuted by the Cycle and 
Automobile Manufacturersi’ Aasoelatlon of 
France suggest that some day there may be a 
renaissance of tbe Interest and use of the bicycle In 
this country. According to the reports of tbe Aasocla- 
tion for 1U12, there were In France at>tbe<olosa of that 
year 89,186 motor cars, 08|641 motor eyelea, and 2,960,- 
986 bicycles. With the exception perhaps of 4h(|«e who 
are directly Interested In the bicyels this 

countiT, Ameriosna wlli he astonlihad to Mpuhlhktttt a 
stngle country of Europe there arC 11^000,000 

bleyffiss In use, and that one person in tifsty thhtasn 
ow&s such a laacblne. 


years agoMffid 
presented the 

rtdewi. and when n 

buslsr tiboronghflitfeB w 
wlthbut having ftultn 

within sight or udthtih enay , 

of hteyolet, at least in 
- that the wheel has practtgalljr'fiassi^, 

-country. Asalltettorot^althsi«W«)i^llili^Hl 
an enormone falling off In ififtflmt. 't)2» 
vehicle of utility attll creates smnetafit' 
maintain a thriving ludnatlTi particularly 
factoring canters and in wiih rural e^iisnt as enffi 
blesaed with fairly good mds- 
The Amertean must vlalt ^orepe th nOMnOMh ih* 
fact that, tfaers, the hteycle haa hot HtdS hsM H^onn, 
but is Increaalng In popnlanty and imtoisss. /'MM 
anrprtsing win be the degm to whlelt ^ qynte # 
in the very heart of the mast pdpnkniis ait^ 6^1^ ., 
and servlfisable wachlnss, with « twiiiilsts equlpnwgii , 
of mudguards and two or mom poViariM hnOlns, are 
in dally aervlee ofi tfas nugit amwilqd. |md ^ra 

used by a wide variety oC peopto Id tIMr AsUif.siwIk 
The tradesman, daUvary tioy suid nsssilpwtr'iR(Sd4|B^ 
ate; one also seas mou^ pestateRt aUlUsnv and ^vefi 
pollQeiBen; not the polhieaHRii of a ffiswMsd dorpsi fit 
we have them in this dty, but poUoatnStt tThn at»' evi¬ 
dently nslng tbe machine t» get to and from' thair vari¬ 
ous beate. Surprising and vary tnterssting am (he flear- 
lessneaa and skill with uffiltit the McycUat ploufftn Into 
tbe thick of tbe eozaifllcated traffic In Bnropean eapt* 
Ula, and accidents seem to be eowpanUtyety rare. No 
doubt this Is due In a large measure to the spirit qj( 
respect with which the bicyclists are nffiiffded by 
tbe heavier forms of traffic. Furthermore, Anwitoaiu 
will be interested to learn that the hteycle to stltl ex¬ 
tensively used In Bnrope as a means of pleasure. Xhon- 
sands of people make use of the moohins for tonthg, 
and so obtain in a cheap, healthy and moat snjoyshle 
way, that Inltmate knowledge of the seeote bmuHes 
of tbe old world which s blcgtele tour makes posulMs. 

As showing that there has been no such abandonioent 
of tbe bicycle In France as has ooonrred with ua, and 
that its present popularity la not ephemenl. It nay he 
mentioned that ten years ago (here was but one M^oie 
In France to ever.v thirty persona as against ooe for 
every thirteen to-day. 

The New Chief of the Wcailhw Baviaa 

A fter an interregnum of mote ttoto ftlMka, 
months, following tbe sumiitaiT lUUMWUl^ df 
Frof. Wlllla L. Moore from blS pdsHini as (fltlwt 
of tbe United States Weather Bursau, hh adzalnMs 
successor has been apiwinted In the petoon of Fwf. 
Charles Frederick Marvin. This appelDtmsnt path hU 
end to a situation that has caused sons conosto anOQg 
American meteorologists and other persons Intoreatsd In 
the future of official meteorology In this country. It 
was understood from the outset (bat this poaUioo would 
be filled on the basts of sclentlflc merit, wltkont MfUr- 
ence to poUttes, and that the Presldaat had sought (h* 
advice of the National Academy of Setsnoea before 
undertaking to make a selection; also that the Acad¬ 
emy had appointed a commutes wblcfa bod several 
names under consideration. Howsvee, to eontsast to 
these auaplctens arrangements^ muor snflesSslvely 
named as the probable appolntss several persons wWe 
qusllfloatious for tbe post were by no means obiioas. 
Apparently meteorological attolnnsnts were to ha the 
least Influential consideration in fllUng the moet Unport* 
ant meteorological post under the Government 1 
Happily tbe danger of a misfit sppclntmeat has bean 
averted. Prof Marvin has been connected wl«i the 
national meteorological service fto neatly toixty yean, 
havlag entered the service oa a Junior profUskor in 1884, 

Ho la known alt over the world ea an toventUr of 
meteorological apparatus, and bos been a vdimititoUs 
writer on tbe theoro^al oe weU as the lataettokl side 
of instromentel nteteoroiagy. In recent yean he 
devoted Miectel attention to Improving the mstootw* 
graphs used In connection with kites and toUteeak Ifur 
mcplortog the upper air; to perfecting Ifftt/mfoMO 
panttus and methods; to the eollbllltliaft nC atiiimm'' 
eters; to the measnrement of evaporattoni tad to Uto . 
improvement of pyrhMlometers. Prof. Mtorvto is n . 
hard worker-a man of singular mndto^ 
abieness. The Weather Bureaw and mlnm\ 

are to be congratnlated. , r 

■; A finl^fgiiig MneUne to n 
- toad, and the ’American nf; Adilpllm ' i 

fimt the Oeneml Scctoty tqt .fMik’.’Wttft Irind- 
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Blcetrldty 

f!22?4r1^^ P^P*^ ^ N«w H«»« r«r W.«««.«.~Prof. von Vf^r- 

^ diMoverod mann ha. been appointed .uperintendent of the new 

ikTaS STS^hi!! W Kanwr Wilhelm Society for Experimental Therapy at 


' ■ and tbf|g'«u acemiUid te June, 

the m> water- 

of;/ra,tI|,ew't^. 

' «h» Wellaod 

-idM m with the omt 

hoilMviaitihhta ^ suoh tnafoltude 


pent for 24 hour., whieb treatment reeuit. in givin* to Society for soioniiflc renoaroh 
the ohcMe all the propertiea hitherto acquired by aging. „ ^ 

CMt «r f irtfcii « t j j Memerlala to Schiaparelli.—A committee corapri.ing 

or UgMiiig Meter Cara,— In order to determmn the head, of leading lUlian swiontifie in.titutlon* and 
ju.t how power » uaed tgr eleetrio lighting .yauuu. presided over by the King of Italy has been formed to 

of autompblli^ testa were reoently conducted at the obtain funds by publie Rubsoriptioii f<.r paying .uiublc 


Indianapolis Motor Speedway. Standard oars 
in the test and they wmne run as far as pomihle 


'OM Aaitf ^ a^t ^ m the test and they wwe run as far as possible on a 

1., ^ tfaTwn^ ^ gasoline with the eleetrio generating 

STlSrk »t^y divi^ apparatus disconnected. The same oar was then run as 

VsitiMt MlBhft <rf HW lMt The new work a# imnrovo- ^ ^ H would go on a gallon of gasoline with the gen- --- -- 

thlniil ^ trlth tV lUffitmitig an d widen *'*^*“® appaiatos oonneatod, and the difference in din- the Observatory of Brera for i 

ittg P«>Por«»» of the fuel was time m, director. To the we 

i, portmi aflMtoa the ptoUsuMiif momLent of fieiaht " driving the generator. It was found that was chiefly famous for liw di 

1, fraihAtiw Northwest to the mboard. * higher power ears the fuel consumption tor the elec- “oaaals" of Mars m 1877. 

„ »» MormwTCt » ws Aliaatio wmtKwrd. trio system amounted to 7.3 per cent and for the lower 

• Owr ftcMdItnit OMwtwfw SlitMl«g.-.-The fact that oars 10.77 per cent. , Mounuin Sno 

Nmn Bhibbu^ldjntf mmA IW/inAir riAmM ^ Nirwp^ Electrician (lAndon) Oem*06 B. BurtiHide dosoriboa 

tn^ A new method of hermetically •ealing<»li»trio^ 

IhTtoSllI d»vw attention to th«>ugh glass and other vitreous substauoes. An aperture 

f?K i*conductor, and after the oonduotor has been inserted 
to «itr onastwlse trade is ^own u the sue of the fleet »h« »).« u w ___ . ».i. 


honor to the memory of the lab' Prof, (lunanni Behia- 
parelli, the distinguished astronomer. It is projmsed 
to erect a monument to him at his birthplace, Savi- 
gliano, in Piedmont, and to place a memorial tablet in 
the Brera Palace at Milan. Ho was connected with 
the Observatory of Brera for forty years, most of that 
time 08 director. To tlio world at large Sohiaparelli 
was chiefly famous for liis discovery of the so-called 


veasels «Bip%ed and the general exoatlenoe of their 
s^uipaunt and navigation. 


power ears 10.77 per cent. Mountain Snowfall.—Our attention has 

„ „ been oeJled to the fact that a note on "The Economics 

New Method of dealing CoMfuctors in Glass.-Writing of Mountain Snowfall." pubUshed in our Science Notes 

in the BU^riHan (London) George B. Burnside dosoribos column of January 11th, 1B13. was somewhat amhigu- 

a new ^thod of hermetically sealing elcotricaloonduotors ously worded, with the result that credit, appeared to 

through gl^ and other vitreous substau^. An aperture be given to the Weather Bureau for diseoverios con- 
*» w.s«,m m v>oBg«« m «viiur oomwete nrotoction ^ **7® “^abi types of forest cover to 

toe the een«rvation of snow on mountains. As a matter 

devttWd to tids servtoe, in tW flue eharaeter of the ^ '^® Weather Bureau 

venels «Blp%ed and the general exoatlenoe of their ®®***^®“ hw been obtwned between lays claim to any such diseoverios. The pre-eminent 

eindanumtS^^tnl of their toe glass and the wnduetor The 1^ u then token out worker ,n this field is Prof. J E. Church. .Jr , of the 


!%• RmHtrhd i»d Wfty Ton Crane for the Puanu by several immeraioas in 

CmwL—T he oontraot has been let to a German firih, tperm, or other oil, wax 


^theflsmoand^enlti^hesadullredhcatitisooolerl University of Nevada, and it was’ the results attained 
by several ii^enrioas m a bath that may oonaiat of by him that we summarued in the pertinent tH.rtion 


Dentsobe ManoUnenfabrik A. G. of Duisburg, for the iranundon should hut about two 


r fat, previously warmed. 


88 feet wide by 150 feet long and (he orane can lift quently be flUed with a eonduoting substonoe. 

iS ^.IaSaIl^e?^4 «««WWi.t Gemm. R.ttreml..-A. a result of to ___ 

feet beyond the pontoon. on a IS^ile of the Magdeburg^Halle etc, and. above all, practical meteorology. 

Railroad, tho administrations of Havana, Baden and servatory receives telegrarjhm weather n.rsir 
The BemiMaaee of Meotfna.—It is gratifying to Pnwnia have deoided to use the high-tension single- by wireless) from a large numlier of stations 

learn ttuu the town of Messina, whose overthrow by phase system, employing idso a low frequency. In Japan, Korea, and Siberia; also wireless w. 

eartnquslce is fresh in our memory, has been so far the test the eleotrie fooomotives covered as much 

rebuilt an4 nipopulated as to warrant the eonstruotioa 25,000 miles and showed a very good performan 

of a system of eleetrio railways. The two Knee, one of •> that it has now been deoided to use the same syst 

wfateh starts from Piaua Pittoria and one from Villa to the proposed scheme for the suburbs of Berlin, oov 


eoBStraoition of two large floating enmes of the revolving “atU the seal is oompleteiy cooled. In this way local ^ Gbeervslory in the Far East.—The lin- 

type, which are to be mqiable of lifting 250 tons. They differences of temoeratura are avoided and hence there F®”®* ObsOTvatory at Tsingtou, capital of the German 
will be nssd for handling lock parts, and the various H no craoking of'the gUm around tjie oonduotor. If a T j China, is rapidly becoming one of 

heavy loads inoldent to the work of meintainliig and 1«1« oonduotor should be used it should preferably be institutions of the Far F,ast. 

operating the Pamuna Canal. The pontoon measttrM sealed in plaice iu tho form of a tube which may subse- foundivl chiefly for nautical purposes, it 

88 feet wide by 150 feet long and tho crane can lift queniSy be flUed with a oonductiCg substance. terrestrial magnetism, 

. seismology, astronomy (including time-service), tidal 

Hlaetnfytiig German Ranraads.—As a result of testa observations, adjustment of comimsiHM, chronometers. 


etc , and, above all, practical meteorology. Thu ob¬ 
servatory receives telegrafjhm weather n-rsirts rparlly 


V Hi j 1 , ports from all German war vessels on the Asiatio 

MbuUt and nyopulated as to wairant the eonstructioo 25,000 miles and showed a very good performance. station Daily weather maps are published forecasts 
of a system of eleetrio railw^s. The two Knee, one of so that it has now been deoided to use the same system issued, and storm warnings displayed When a ty- 
Ts ^ and one ftwn Villa to the proposed sohemo forthe suburbs of Berlin, cover- phoon is reported on the adjacent eras the observatory 

Maxalnl, “» «rfty • onmprehensive system of lug no less than 250 miles of double track and costing keeps m constant communication, day and night by 

tTM^ertotion with (enainals at the railway station 180.000.000. From another source we learn that elec- windess with Oerroen men-of-war, and is thus enabled 


and the fsiryboats. In addition to the city lines, ex- trio traction will probably be adopted on tho Magde- to follow 

tenskraa will be carried wril into the adjacent suburba burg-Leiptig section, which is about 100 miles long, accuracy 

The system as now plaaaed will have a total length and another extensive ptojeot relates to the I^iuban- « 

of about 50 miles. Kttnigsselt line in Silesia, eovering 80 miles of direct lino • ^ , j 

CJms Cad by Jbm IMS_A vetar'a avtitnuinn miles of braoeh roads. 


a learn that elec- windess with German men-of-w 


nd night, by 
thus enabled 


to follow the progress <>{ the disturbance with great 


Gape Gad Canal by iue, IgW.— A year s extension 
liM been granted for toe completion of the Cispe Cod 
Canal, which is now due to be opened in .Tune, 101.5. 


Keststonee of Tungsten at High Temparatores. - 


Accurate measurements 1 


the eleetrio resistance of of the t 


The Chinese Weod-oU Tree is iho subject of a 
circular by David Fairchild roeontly published by the 
U. 8. Bureau of Plant Industry, the purpose of the 
publication being to advocate aa extensive cultivation 


This w31 be the first link in a chain of inland waterways tungsten at high temperatures are made by Pirati, and 
which it is imped will ultimately extend from Boston, he uses a strip of this metiU 2.4 inches long, 0.05 inch 


i this country, whore it has been grown 


Moss., to Beaufort, N. C. The route will include Long wide and 0 002 inch thiek, mounted 1 


in a small way since 1900. Tho importance of this 
recommendation is shown by the fact that ttve million 


I exhausted gallons of wood oil (also 


Ist^ Smnd, New York Harbor, the Delaware and bulb. The strip is soldored to a pair of very fine wires from the seeds of this plant was iraported from China 

Hsritan Othal, the Chesapeake and Delaware Canal os a support so as to have too heat radiation uniform, last year, and the product is said to have had a n-vo- 

and a system of canals south of Norfolk. A bill is suoh os is not the case where the filament is attached lutionary effect on the varnish industry of the United 
now beton Congress which seeks to have the Federal to tlw support of an ordinary lamp, for tho support States It has, says Mr Fairchild, largely taken the 

Oovwnmwt parahase the Oherapeake and Delaware carries away heat from toe ends of the filament and place of kauri gum and has made possible the manu- 

Canal and enlarge it suffimently to meet the needs of makes these cooler than the remainder. He takes the faoture of a quicker drying varnish which is less 
coastwise servloe. temperature ot toe tungsten strip by using a Holborn liable to crack than that made from kauri gum and 


Canal and enlarge It suffimently t 
coastwise servloe. 


Hallway GeMtimetlcn in 1911.—Btatiatios issued by pyranurter, and finds that the ratio of the retistanoe has lieen found of special value in waterproof priming 
the Bureau hf Railway Nows and Btatistios show that beats to the resistance in the cold at 21) deg. for cement. The tree is olimatioally adapted for cul- 

the TJiflted Dtatos led in the matter of total amount (l*beo aa unity) is 7 for 1,200 dig. Cent., 10 for tivation in the Southern States, and the Department 

of railMad wnutraotioa during the year Mill, during and 12 for 1,900 deg. Cent. of Agnoulture is distnbuUng one-year-old specimens 


whieh the toM amottut of new ntlioads constructed iu 
the worid vraa 17,151 miles, of wUoh 6.394 miles was 
built In the Dnited Statss. Knrepe built 8,100 miles. 


of Agnculture is distnbuUng 1 


A Oertens Blectrfe neat is used in connection with ^ experimenters. 


) old hydraulic plant < 


Dr. Babcock’s Retirement.—Dr Stephen M Ralv 


Brilh SL SS^'mSrifrira^a*;^ Ste!’ The oi^nalvrater wheel and pump cook, for twenty-flve years professor of agricultural 

M ^ M 2.2-^ milw, plant was put in at the time when Louis XIV built chemistry at the University of Wisconsin, ami the inven- 


A^tina I,880 miles, Austi^ 884 miles and Canada the obateau of Versailles, in order to elevate the wa( 
1*20 muss. At close gf 1911 the total railroad mile- needed for tho numerous basins and fountains, but 

^modeled in 1866 by the use of more modern 
tho Bla^ eemtahw^ 246,000 miles of track, water wheels and machines, employing 4(Kfoot under¬ 


plant was put in at toe time when Louis XIV built chemistry at the University of Wisoonsin, and the invcn- 
tho obateau of Versailles, in order to elevate the water tor of the famous milk test which revolutioni/.ed dairy 


M agaiiuit 2I6»6(» mfles » Bmfpe. 

All ^Naw Sitirmi Loo«iMB'd)i to tot Rnnwltoatod.— 
The advantegM of gnwflwatiiig tile stoma in its passage 


fountains, but it methods twelve years ago, has retired from active wo 
of more modern with tho appointment as Professor Emeritus of the ur 
g dO^foot under- versity. Tho milk test, which is a method for the a 


shot wheels, five in numlier. But as p«t of the water ourate determination of fat in milk, is not Dr Bal>0( 


had to be used for the city drinkiiig supply of Versailles, 
the Seine was employed only f<w power and purer water 


from the htoiUf to tits ai» so wsU proved and was sought in a number of huge wells sunk In the vicinity 

Vsiiuiiils^ titot ^ > sapStMotod loootnotive bids fair within reoent times. Portable engine groups were In- 


ultlnmtofy .to the Stimfised type on American stilled at toe mouth 0 


miitoSids, w* «to iitfforinod Im the N«W York, New 
^v«ti S|td #iH#Mri thqy have derided 

to 'riith sapsriMSton. 

The > toMtod •*. the rats' of .five 

#rS|^i8f|to'kitoim«^ rwontiy 


y dnnkmg supply of Versailles, only Invention. Among his other donations te science 

nly f<w power and purer water are a viscometer for testing the viscosity of oils, a gravi- 

latge wells sunk In the vicinity meter for analysing milk and a method of chloroforming 

rtable engine groups were In- milk to produce a ferment, called galoetase, which is 

the various wrils in order to used to ripen cheouo As the result of one of his iuvesti- 


to the iUtlaoe previous to sending it gations he discovered that the liquids produoed by living 


} the main pumps. However, within a recant period 


not wholly waste prislui 


the noglneerB found that the Sehw Itoolf eould be oalled subserve a useful purpose through which, for example, 

upon to furidsh thk poim hr this porpotw aa well, the aeoent of sap in trees and the succulence of fruits is 

, --- SO that is an adjoinhig' todkUng thwe were installed explained. Another of his investigations led to tho 

«ra pU of this two 150 horee-poww ItoNam tod by Bride water, and deduction that “the weight of a body is an inverse func- 

lo wqriirc toe riwh taiWue drives a SifiOBdoK sdtoraator. This our- tion of its inherent energy.” Declaring that the rcsulte 


wat'goat over litus «^,;|!6-'han»<t)ower omtom at the of his work belonged to toe State which he 
'■*'»* 4iBf4ili.itori'W'|6 per wril dtouths for drivfaff. m pumps, so that toe stemn and not to himsrif or to any other individual. Dr. Ba’lv 

toe eagtoes’Ue only needed'dtt.iaraoeosriou whan ftoshets cook has always refused to‘take out a patent on any of 

la ,tlto' Sriae tower 'toe ftead «f water dad .prevent the his idvattkms. Mapy of his diseoveries have proved of 

gnat eemtooto value. 


I ! ' ' 


Another Contest for the “America’s” Cup ‘ 

The Return to Yachts of Moderate Dimensions and Wholesome Type / 

T nn Npw York Yacht Club ban recently announced at the Iwttom of the keel. A further Incraeae tb® l«»gtb-and-sall*area rule had ttot bl It* pimidlotta 
thul the Royal TTleter Yacht Club has eisned the lead ballaat wa« made poasible by the enbaatutloo of w^ork of produdogfreaWah^toof e^oraiaha 
coiirtltloiia for a match for the “Amerlca'a" cup, and that hollow ateel maata and apara for thoae of fOlld Wo<^ & bdkt of 8B to W CMt oarriAd • <Wl 


!> will be aalled Thursday, September lOth, Sucti construction ejiabled Herresboff to ptace nboat 


> agnate fhat,. «b« jnwh ^oaH ! 


ISl-t, the second, September 12tb; the third, September 


14th; other races which may prove to be necessary to spread alMve her bull the enormoua area of 16,247 

be sailed on each following Thursday, Saturday and square feet of canvas. 

Tuesdai. Thus this famous trophy, the best known Mow such a ahlp as the “Reliance'’ not only costs 

and most valued yachting prise In Uie hlatory of this about $150,000 to bntld, but her running expenses are 


1 tons of lead in the keel of the “Rellanee” and to were reasoaable In pries aii4,ln eeM 


•read ulwve her hull the enormous area of 18,247 and were readily handled, < 

loare feet of canvas. menstons of the “BeRauce’’ were reMhedt tlw oofl^ 

Now such a ahlp as the “Reltonoe’’ not only ooste trouble of building and managing these ygiAtt hsealgl* 


and moat valued yachting prise In Uie hlatory of this about $150,000 to build, but her running expenses ara very Berioua indeed. A rstnm to yacbtS of smaHeg 

great sport, after remaining for eleven years In the proportionately heavy. She requires a crew of fifty dimensions, such as contended for the cup in'tlto esTdlP. , 

undisturbed poasesslon of the New York Yacht Club, or more men effectively to handle her; she Is an un- ties and sixties, became daslcahle. Y;hs Britlsii 

Ik agjiln to be made the object of a memorable contest, comfortable boat In a seaway: and after a aeries of lepge sent by Sir Thomas Upton throQgh the 

Daring the past 


three decades 
there have betm 
eight H e r 1 e s of 
races for the 
“Aroericn’K” cup, 
all of which have 
l»een won by the 
defending yacht 
The races were ns 
follows: “O 0 n- 

estn’’— “Puritan," 
1885; “flalntoa”— 
“Mayflower," 
1S8«; "ThlHtle”— 
“Volunteer," 1887; 
“VBll<.vrle 11."— 
“Vigilant," 18fW; 
“Valkyrie HI"— 
“Defender," 1805: 
“Shamrock I.”— 
“Columbia." 1S»9: 
“Shamroek 11 
“Columbia," 1001: 
“Shamrock HI." 
—“R e 1 1 a n c e," 
1003. 

In these races 
the time allow- 
anee which the 
larger yachts gave 
to the smaller was 
determined on the 
basis of their wa¬ 
terline length 


length not lo ex¬ 
ceed W» feet So 
long as he kept 
within this length, 
he was at liberty 
to make his yacht 
as broad and as 
deep as be 
pleased, and 
apread atatve her 
hull as great an 
area of canvas us 
he thought (It. 
During these thlr- 



gave the length P 
the tfimllenglii 
yacht M 76 top 
Now 4 76-top 
modern yadi 
carries a sail amfi 
approximate 1 y 
equal to that of 
the 86 to PO^toot 
yacht of 20 years 
before; and she is 
Bufflole&tly luvu 
to provide a thor¬ 
ough teat alike of - 
the skiU of the de¬ 
signer, the build¬ 
er, and the com- 
peting skippers 
and crews. At 
the same time the 
cost of eonatme- 
tlon is cut in half, 
and so Is the cost 
of operation. 
Moreover, under 
the new rule a 
yacht is built 
which after the 
races are over can 
be cross-bulk- 
beaded and turned 
into a fast and 
thoroughly ser¬ 
viceable cruiser. 

The soeompany- 
i n g Buperposad 
drawing of a 
typical modern 
75-f<xit racing 
yacht and of the 
"Reliance’’ shows 
St a glance what 
an all-round re¬ 
duction In else 
and increaee In 
handiness Is se¬ 
cured by a reduc¬ 
tion of 15 toet In 
the waterline 
length. A s com¬ 
pared with the 
"Reliance,’’ the 
over-all length on 
dock 1 s reducied 
from about 145 to 
106 feet, the beam 
from 27 to 20 feet, 

srger ysebt li tbe “ReUtiu-e," tb« last cup defenaer; tbo snisUer U s typicbl 75-(oot racer. the draught from 

CmnpariaoB of a 76.foot with a W-foat racing yacht. f* 

.,, 8 Inches, and tha 

amount of ooariy 

ces Is over, she is useless for ordinary cruising. Tbe lead that must be molded into tbe keel to give stabUliy 
te of a yacht of this character ia usually that she 1(1 reduced from 95 to about 87 tona The wstn boom 
broken up and sold tor the value of her metal. is reduced from 115 feet to 84 feet and the height fn»n 

During the past few yean American yacht clubs hav« boom to topmast drops from 166 feet to 111 toet Ube 


petition, the ojter- 
atlon of thlB rule 
produced ii very 
extreme t.vi»e of 

boat, with great Tli« larger ysebt la tbe “ReUanre," tbe laat enp dafender; tbo anallsr la a typical 76-(oot racer. the draught from 

beam ami length CwupariaoB of a 76.foot with a W-foat racing yacht. 

on deck, of ex- ^ , 9 Inches, and tha 

treme drunght, ' amount of costly 

and carrying uu enormons sail spread, requiring a very races Is over, she is useless for ordinary cruising. Tbe lead that must be molded into tbe keel to give stabUlty 

large crew for its handllug. The effort to carry the fate of a yacht of this character ia usually that she lb reduced from 96 to about 87 tons The tastff boom 

largest possible sail spread showed Itself Ixith in Uie is broken up snd sold tor the value of her metal. is reduced from 115 feet to 84 feet and the height frmn 

form of the huU and the matertats for construction of During the past few yean American yacht clubs havd boom to topmast drops from 166 feet to 111 toet Ube 
both hull and spars The extreme form of yacht adopted a new rule of meosurement, which has pro- coat tolls from fl80,000 to $60,000, and the cost of rnii- 

produced Is well Illustrated by the "Reliance," which, duCed a type of yacht that is practically as tost as nlng the two types is as two to one, 

on u waterline length of 80 feet 8 Inches, had an over- the Older type, and which has the advantage.that her As to the prospects of oar retaining the eop tn 

sll length on deck of about 145 feet, ii beam of 27 hull is deeper, more commodtoua and better suited tor country, It must be admitted that the reduction in tha 

feet, and a draught of about 20 feet. In cross-sec- cruising. Tlie old rule Of waterline length and sail slae of the competing yachts is rathhr tovoniMa to the 

tlon, tbe hull presented the appearance of a shallow area Jiroduced a boat of very small dls^oement in challenger. In tbe first place, for the past decade me- 

champagne glass; the hull being shallow, with a flat comparison to tbe groat spread of sail—« moat nnde- igg among the large alngle-stlekeni has been 

flmir and hard bllgea. The hard bilges wdh> carried slrable combination. Tha new rgie favors displaoemeht In Orcat Britain mainly to yaShta pf frpm 00 to'tQ toet 

well out into tbe bow and stern sections, with tha re- and iprodacee a boat with a deeper and fuller under-,, waferilne lengtht and, in tbe aaeond piece, Mlritolton, 

suit that when the vessel heeled, she Immersed a longer water body, and sharp ends, as agalnat the toU oee|^,> who Is at work on tha ChaUenger, ja one of the yp ptlfi - 


sult that when the vessel heeled, she Immersed a longer 


nlng the two types Is as two to one. 

Aa to the prospects of our retoini^ the cop tn .title 


waterline, the original 90 feet being extended to fully banging e 


dneigners who has Mioem oriiiMiUty and elUl, Bia 


105 feet at a heel of 20 degrees. The use of special ,The contending yachts built tor the last font seriM ietcy yaritts havliW ln*de> ^lalin awanp Ifiviibd ‘ 

Hieel for the framing and thin Toblii-brqnse sheets for at races have been of approxlmatriy 90-fciot waterlirm regattM. of the last. iiwp tMlfk .Ah ton as nfiB bh 

the platluf enabled the deMgner to reduce rite hull length, and In the preq^lng four series of racea the learned, no pakBito 0t«lM hnyp al .ypt hfon tnfcen'to 

Heights and proportionately increase the mass of lead waterline length was about 85 toet, Now before the bn^d a detoadt|i|| yhebt In this ; 











'> ''jHiilli' Hitil 
irilf 

■|r*«liiif,;,i*li*m*0m*^ ajSlwt jAck 

Vlirtti to onuife «iid lemim 


it hi flurtOB to b|ve *iiMMli»-p«t» tawly tional and Anerican lea«uea, the fotM ot the two wln- 
to ha A nomoBt's nfflttaw. Vary froqoaiitly ulng clttaa aa wall aa In the other dtlea ot the leaguee 

•tone jnettona, oi 
the owhar* aa?- , 
l)erlenee a miMb 
more deoUifld 4rhp 
1 a .tempenitntie 
than otban on a 
different le v e 1, 
and hehdi tber< 
ladneteM are Hfl- 
ually located In 
different aectlona 
of the irove, and 
It U neoeeaary to 
hare a watchman 
fieit them at dlf- 
ierent houra o t 
the alkht. At 
beat, troat dffhb 
log h oot a pleach 
aut Job, bat to 
lualntaln a force 
of men to m«et 
the emergency, to 
bave them ruah 
out into the cold, 

dark night filling Froat alarm for locating danger in Electrically lighted InCnbator ther- Electric cake>making machine of three 
and lighting fruit orcharda. mometer. 

aroudge-pota, 

burning fuel that haa coat money, only to find that the will be able to wltneaa every move and every act of the 


A New TffftftmH Ti^ to feoy < Ihe baae Ones, elide, run after fly balla, bold conaul- 

» « » ui toliona on the field and quarrel with the umpire to 

By Gay E. HttchcH ahort-comlngs. 

W HEN the World'a Serlea la played in October be- The diamond with acenery Is fairly large, and occii- 
tween the two champlonihlp teams of the Na- plea the full depth and width of a theater atage. In 

loan leaguea, the tons of the two win- the front are abowu devices so that the apectatora may 

11 aa In the other dtlea ot the leagues keep track of the outa, balls, strikes, runs for the Inning, 

errors, fly halls 



and in certain 
plays, whether the 
runner Is out or 
safe. O n either 
side Is the “hox 
score” I iicllued 
to the rear is the 
diamond iiropcr 
with two grooves 
encircling it In 
one of these the 
players mo\e. 


from hose to base. 

The manikins 
that enact the 
plays arc them¬ 
selves about a 
foot and a half 
high, but the 
working mechan¬ 
ism, n'hlch Is not 


out into too 0010 , seen l>.v t li e spec- 

dark night filling Frost alarm for locating danger in Electrically lighted InCnbator ther- Electric cake-making machine of three tutors, is Jnsi as 

and lighting fruit orcharda. mometer. different apeeda. U,ng. This con- 

sroudge-pots, ' Mists of a dry ehv 

burning fuel that haa coat money, only to find that the will be able to witness every move and every act of the trie cell from which current is carried to a small half 

alarm was baaed on faulty, unreliable Information, la star players through a device which was patented last candle-power electric lamp in the hand of the figure 

an experience to try a man’s aoul. Beoently an elec- February by Thornes H. Jackaon of Scranton, Pa., and Then through a system of levers the ojHrator is able 

trie annundator system has been devised for use in which hos been In operattnn for tho past two or three to raise either right or left arm or both, or csiise the 


such situations. Thermometsra provided with means months at Atlantic City. Washington, D. C., Rochester, 
for breaking an electric drcult when the mercury col- N. T., and at Mr. Jackson's home. This "player" Is 
umn tails below a predetermined point, are placed in unlike many ot the contrivances heretofore slu>wn, 


various parts of the orahard and connected t 
nanclator In the owner's or keeper's bedroom 


, and Then through a system of levers the ot>erutor is ubie 
three to raise either right or left arm or both, or csiise thi> 
eater, figure to bend over. In running bases the wheel a(- 
sr" Is taehed to the manikin fits the has«>-ruuiier grix/ve, and 
lu>wn, In revolving causes the legs to move backward and 


where both players and tho hall have been represented forward If the operator wishes to 
nanclator In the owner's or keeper's bedroom. If the by electric lights or colored glass with lights behind slide Into a base It is necessary only to 

thermometer tails to the danger point anywhere In them, but la a faithful representation of the game— tire device in the direction desired, 

the orchard, the alarm tmll of the annunciator is rung diamond, grandatand, fenceb with adverilaements on Resides an electrician who operates 


the orchard, the alarm tmll of the annunciator is rung diamond, grandatand, fenceb with adverilaements on 
and the location of the danger spot la Indicated on the them, tho prlae winning bull, the scoreboard In center 


diamond, grandatand, fenceb wttb advertisements on Resides an electrician who operates a switchboard 
them, the prlae winning bull, the scoreboard In center from which hits, files, and the devices In front are 
field, and lastly, umpire and players that do everything shown, nine men uro required to handle the players. 



In the play dwwa the hatter hM hit to the eeemd baseman, who 
threwa to Mrd haaa In order te eateh a aUding runner. 


annandator. field, and lastly, umpire and players that do everything t 

Ki4ktmoau;.t Liohtbu iNaTBAVoa TKgauoMBna.— but talk. These players throw and catch the bell, mn t 

The difficulty ot reading an Incubator ther¬ 
mometer In the dorkneas of the machine la , 

obviated by providing a small electric lamp | 

which llghta up the scale of tbs thermometer, 
brilliantly Illuminating the figures, and show¬ 
ing sharply the end of the mercury column. ] 

The device te movable ao that It may be ad- 
Jnsted to light up any iwrt of the scale de¬ 
sired, The battery of the lamp Is placed 
outride of the Incubator, and by pressing a 
button the thermometer lamp may be lighted. 

In addition to this there Is an electric alarm 
bell arranged to give an audible signal when 
the temperature of the Incubator la too low 
or too high. 

Eutctaic Fobuiho Ibon sub RooKBinniNo. 

—Pictured In the accompanying Illustration 
are some electric forming irons for bookbind¬ 
ing, which possess the advantage over the 
ordinary steam Iron of being completely port¬ 
able. The Iroua are provided with curved 
tope of diameters suitable for the various I" tha play AawB Uw batter |iM bit to tbe Baeond baiwman, ' 
sizes of hooka to be formed. Tho heat is ap- thrwa to Mrd haiw In order to eateh a aUding runner, 

piled at the top only, oo that there la no 
waste of heat and, of course, none of the an- 
iiuyances connected with fuel beating. Tbe 
electric heater has a rix-foot cord for at¬ 
tachment to a lamp socket, and the cord Is 
removable at the beater. The energy con¬ 
sumed Is from 90 to 180 watts each, accord¬ 
ing to riae. 

TBBKB-araBD EnBcraio ttaxn Maoh»i«.~a 
novel electric machine tor cake nixing and 
beating la illustrated herewith. This ma¬ 
chine will do any work that requires mix¬ 
ing, beating, rubbing, wfaimintg nr creatgr 
Ing. 

It la used to advantage tor pairing soaps, 
fruit, cheese, mashed vegetableo, and the 
like, the btrwl with Contents brine mudly re¬ 
moved tawi the maehina There are three 
different apeeda provided to cover all tbe 
rangM of writk requimd by a baker or chef, 
and mhtle the machine could easily be ar¬ 
ranged tor tour to rig apeeda, it has been 
found ttibt iiftfKit than tbrae gpee^ ar» on- 
uecMfsary and ^fnatng, The dlffereat ^tta 
of tin ntariitoe 'fto eltaTiy derigaatod to tlw 

illnsffmdih,'alijiMhi)i to Whit ' •, • 

to IhHrirtttt ' Catdmr hi'.eatahtag ttHletaa ef the 





One of these men also announces balls and Ntrlkes as 
tbe plays are made. At the comnieiu'einent 
of tbe game ho calls "jday ball." Tbe nine 
fielding players In their white suits come up 
through holes In the diamond and take tbeir 
respective iK»sltlons, and the batter In bis 
brown salt comes up through a hole near the 
homo plate and with bat In hand takes up 
his place A light aprwars In the pitcher's 
baud —it he Is right-handed. In his right 
hand, and if left-handed, In bis left hand. 
After "winding up" he delivers the halls to¬ 
ward the hatter. The light In bis hand Is ex¬ 
tinguished, and If the pitcher Is Inclined to 
be wild it Is shown In the catcher's hand, 
the umpire raises his left unu and the an- 
noun«*r calls “hall one " if the hatter makes 
a safe hit--say for two buses to left field ~ 
the pnigresN of the ball Is shown on the 
ground from l)ome plate, between shortstoi> 
and third base out Into left, where the fielder 
Htoops and the light Is shown In his hand. 
Who jjj, throws to third base, who In turn relays 
the hall to the pitcher Possibly the batter 
was forced to slide Into second, but that play 
is faithfully preH»>nted. If, however, the bat¬ 
ter merely hit a fly to left Held, a light glows 
over tho shortstoii's head, then over the bend 
of the loft fielder and (hen In his hand When 
the side Is out, the manikins in white go 
down through holes and off the field and 
their plaet's are taken by manikins in brown, 
while the batsmen are dross<*d In white If, 
perchance, a pitcher Is being bit very hard 
and is taken out of I he bo.x, that fact is 
faithfully presented by a ooiiMulliitloii be¬ 
tween the captain of the team and his pitcher 
and the exll of tho latter through a hole 
near his position In the center of the dia¬ 
mond. If the outgoing pitcher be right 
handed and his successor left-handed the dif¬ 
ference In delivery is faithfully is)rtrayed as 
Is also the usual position occupied b.v the 
hatters 

Groat enthusiasm Is uroiistsl among the 
fans who witness a game on the board. for 
they see a miniature player lepreMcntlng 
their pitching Idol strike out batter after bat¬ 
ter, or the team’s slugger bit the Imll to all 
corners of the field with the fielders In pur- 
> IRAB* suit, or maytte the speedy base-runner steal¬ 
ing hSMs and sliding beyond the reach of 




























(he iWHeuteu »^i(h (ill the rea)i«m of the game. Once 
tliw uperNtore heoutur expert there IR no play made on 
tlie dlanioiid that cannot Ite reproduced on the device 
iiikI shown wittioiit the need of explanation. 

A French Cyde BaciiiK*car 

By S. P. MeMinn 

T niC Ki'oteHnue-Utokln* little car that appears on our 
trout iwtre this week Is the French “Bedella,” 
ihouah it is not the mime “BedelU" that was lllus- 
I rated and dewrllHtd In the HcixitTiric AMBkicAN some 
ww'ks u«o It Is of the same sort, hat this particular 
one was doveloja'd primarily for speed, and Its makers 
held strona hoi>es that 11 would win the Ornud IMx 
raci* for c.veh*-oarK, as these little vehicles are styled, 
which was run ofT near Amiens on July 12th; hut It 
onl\ succeisled in (tettlnx second place despite Its 
elolKirate ]ire|stratlon. Notice the narrow tread and 
the way the driver and his mechantetan are seated 
one liehlnd the other to reduce wind resistance to the 
inUtlmum. the diskeil o heels, and the peculiar manner 
til wlitch the front axle Is braced. 

Structurally the car Is a little hit different from 
Its predecessors of the same name, and in Its make¬ 
up there are a number of very lutereatlng features. 
The eiittlno. for Instance, Is a twin-cylinder air-cooled 
machine \ilth the cylinders set at 00 decrees to each 
other Olid a bore and stroke of 82 and 100 millimeters, 
res|H>ctlveI.v. The motor is mounted on ralla so that 
It may be moved fore and aft a certain distance In 
order that the driver may loosen or tighten the belts 
through which the car is driven; this movement of 
the engine Is controlled by a worm gear operated by 
the driver. There Is no clutch, proiierly sfieaklng. nor 
Is there any countershaft, the drive from the engine 
Imliig taken directly to the ri'ar wheels through two 
' long belts about twelve feel In length. The driving 
linlleys are mounted directly on the ends of tlie engine 
crankshaft and are of a very unusual tyfie. In the 
larger part of them there are small centrifugal govern¬ 
ors. and as the speed of the car advances, these coti- 
(rlvHiicps draw Ihe cheeks of the driving pulleys to¬ 
gether slightly, thus increasing the diameter of the 
driving pulleys and thereby amplifying the gear ratio 
between the engine and the road wheels. As the speed 
of the vehicle drops off, the [mlleys sfiread and the 
gear ratio automndcally Is lowered; thus It Is practic¬ 
ally ImtsiMslblc for the oiierator to ‘‘staH” his motor, 
for gear changes are taken largely out of his hands 
Ho can, of course, shift the engine and permit the bolts 
to sll|i, and In this way obtain a very low gear ratio, 
hut (I very inefllclent one wlthnl No differential is 
used, quite as a matter of course, for in rounding 
curves one of the lielts eltiM slightly, thus compenaat- 
lug for the difference In speed of the driving wheels. 
Throughout the whole of the construction the aim of 
the designer has been to obtain the very lightest weight 
consistent with strength, and to this end the frame 
Is drilled out wherever {lusslble. Steering Is done by 
means of steel cables wound around a bobbin much 
after the manner of the typical marine steering gear. 
Two cables nre used, one heavy and one light, and 
both are paased through fiber tubes where there Is 
any likelihood of clmfing. If the heavy cable, which Is 
Ihe one norinnlly in use, should be broken through 
accident, the lighter one then comes Into play, vlrtn- 
ully. It Is nothing more than an emergency rig. 

Millions for Naval Amor—the Remedy 

By Lonli E. Browne 

A rmor plate for modem dreadnoughts costs the 
United Slates one third of the whole amount ap¬ 
propriated for the construction of the veaael. It la 
the must expensive factor which goes Into the make¬ 
up of the mighty battleship, and Its jiroductlon Is limit¬ 
ed (0 Just thr(*c plants in this country Armor coats 
the Oovernment $454 is>r ton, and the required 10,000 
tons needcil for one shli> or the 20,000 tons needed for 
two ships, IIS the case may lie. Is e«)uall.v divided into 
work for the three steiO plants, resulting In an approxi¬ 
mate cost to the nation of $4,540,000 for each ship 
jilnccd 111 commission. 

Joseiihus Imnlels, .<5ecretiir> of the Navy, has deter¬ 
mined iiixai a policy looking to Ihe ultimate eatabllah- 
meiil of a naval armor plant In a letter to rongreas 
lie said that If ('ongress authorixed n plant large 
enough to produce lO.iXto tons p«‘r year, or half onougli 
for a iwo-lmttleship jirogramme, tlie cost of the plnul 
would he about $8,4<K1,000 and tite saving in the coat 
of armor plate would la- about $140 jier ton on the 
jirlce of $454 now paid. Thus, according to his esti¬ 
mates the United States would save $1,4(X),000 on iO.OOO 
Ions of armor or the j early output. 

The naval service is dlvldeil In opinion as to tlie 
lid visa hillty of the Government plant Mr, Daniels 
frankly stated that many problems must lie solved tie- 
fore the wisdom of such a jdant could lie reached, and 
tlml at iirette^ no accurate dgurea are available. 
Uccuuso uf^e oxiHKuive aMeUiiary, the »ccretary 


of the Navy, 111 « Mttr to Ooiigroao, saya iUiat the 
armor plate Industry ta auaceptlble to monopoly- Ift- 
voatlgation ahowa that foreign govommento pay ttmlr 
armor plate manufacturers a hUTbar price for annor 
than doea the United States. Three govemnienta tit 
Burope have establlafaed national armor plato (BOtiMtoa 
wlUi the result of great saving. They are FranCCi Bpa- 
Hta, and Italy. Bngland and Japan are eoatemplattitg 
governmental plants. 

All armor for the Navy la to-day made in the Car¬ 
negie, Midvale and Bethlehem plants at praettoally 
their own prices, states Mr. Daulela He further stated 
that the records clearly show teat the mamifacturera, 
convinced that one third of the work la coming to them 
without reference to the price they bid, have usually 
submitted bids nearly Identical. In the past they have 
received one third the work anyway, whether high or 
low bidders. If one bids much lower than the rest, 
the other two comiianies have been awarded their 
sharp at the figure of the lowest bidder. The Secre¬ 
tary of the Navy mates these asaertlona upon the 
authority of letters received tirom the Midvale Steel 
Uompany and the Bethlehem Steel Company. 

Special machinery of extremely costly nature Is re¬ 
quired to manufacture armor plate mure than m 
Inches in thickneaa The three named companies are 
practically the only ones In this country having the 
necessary machinery. 

Since John Stevens of Hoboken, N. J., proposed armor 
for war vessels in 1812, the art bos advanced to the 
present high state of perfection. 

The object of the modern hard-faceil sut*er-carbou- 
Iced armor Is a metnl homogeneously hardened as hard 
ns. If not harder than, the projectile, and at the same 
time so tough as not to be shattered by the terrific 
imiMict. nUs armor comprises a series of ojicratlous 
which require the greatest care and attention to detail, 
and usually after receiving the drawings, nine months 
are required to (urn out the finished article. 

Fourteen operations are necessary—-ousting the low- 
carbon Ingot, stripping the Ingot, remuriug the scale, 
rongh-mHchlning, carbonising, scalliig, reforglng, nn- 
neallDg, machining, bending, temiterlng, rectifying and 
liiiisb-macbinlng, and erecting. Teats are required 
after forging and lemiierlug. The ingot Is placed in 
u 50-lticb double forging press, and white at red heat 
subjected (o a hydraulic pressure of about 14,000 tons. 
Then the plate Is carlKmlscd. This is an adaptation of 
the long known process of cementation, which means 
beating the metal to a high degree of heat in the pres¬ 
ence of carbon until the carbon Is gradually absorbed 
Into the surface. In bending great care mast be exer¬ 
cised, and none but the moat skilled artlaans operate 
the huge bending presses, which exert a pressure of 
7,000 tons on the plate. 

The plate la then heated and sprayed with cold water, 
at a pressure of 23 pounds to the square Inch, The 
plate usually warps and becomes distorted under the 
treatment, and even under the most skilled treatment 
the plates usually have to be rectified. In the Krupp 
armor characteristic crooks, sometimes one quarter of 
an Inch wide, apimar, but under the Harvey process 
smoother plates are produced. 

It Is the final machining and rectifying that costs so 
much money. Besides being bored and smoothed, the 
armor has to be fitted to each piece which goes into 
(he armor belt and turrets of a ship. It is like a Jig¬ 
saw puzsle. Little grooves here and there, a notch in 
one end and an over-lap in the other, and finally the 
determination of the accurate centers of the holes for 
the amor bolts, require the constant attention of half 
a dozen skilled men for elx or eight weeks on each piece 
of armor. 

The Secretary of the Navy has faithfully studied the 


needed in tun«-«t wai^ 
inf that sbonld the Ul^ 
no wanihtpa could he 
, ricth CMf the ship 
years, giod it is aswinted 
wav to last that htoSth oC 

OrdDance oSloen in t3a« toew 

agfttiwt the Oovemmont M;; Ifbyy 

dealee advanewnent in i!h»'-ade«M*4d[ 
wonld he needed, and nweiy, IT ewlr, 
paid a adtentlst more than three or tm tbonaand 
lant a year, while each ef tha t^ree cMBpaiilp maw^ 
facturing amor for the Navy are tfHlay 
or toor times that much for aaveral 
the Navy reserves the right to reject aky or alt «< A; 
oonalgninent of amor. Whereas it it were huldh ht i 
Goverinuent shop this loss woaid fall on the Oovtetp 
meat instead of ou the hiddera. Also hoKopOtitUMi for* 
excellence keeps amor makers stitvjfig to ettoel jt^ 
the production of their product 


CJsmI iMda 

npHJS great gatee of rite looka at GatOp and Nirt* 
t fioree of the Pamnaa Oanal will he risotrkany 
operated. The oimtTol hoatdo, which have been aspe- 
ciatly designed and built for this puntose, are now flh 
their way from Botienectady to the Oaaal Bone, {p a 
future issue of the Roiairnno AMBatoaM we hope to 
give an extensive Ulmitratod description of their con¬ 
struction and operation. Suffice to say for the preo- 
ent, that each hoard is an electrical countertsirt in 
miniature of the lock which it controls. By a vmry 
lugeulons system of lights and scales the operator can 
see exactly what Is the height of the water in any 
imrtlcnlar lock and can watch its gradual (all. 
boards do not control the loek gales directly, hitt rather 
the motors which swing the gates. Readers of the 
tlcniRTirio AuxaicAR will recall that the lock chaatbers 
are 1,000 feet long. Many of the veasels which will use 
the canal are smaller than tbla, for which reaaon pro¬ 
vision has been made to divide the ehambero into lesser 
parts for small veeeela This sub-dlvlaloo Is electrically 
effected from the control boarda. Pafttcolarly note¬ 
worthy are the precautions which have been taten to 
prevent an Inadvertent or incorrect operation of the 
gates. The control handles must be operated in a Oer- 
talu order, automatic locking devices having been pro¬ 
vided to prevent their operation in any but the cor¬ 
rect manner. 


The Cnrrent Sup|ilenM»it 

I N this week's Issue of our SirmjcMgHT Dr. Kona, 
the gem ex|iert of Messrs. Tiffany d Oompany, re¬ 
ports on the new International diamond carat defined 
as two hundred milligrammes, which Will eliminate 
much confusion from Jewelers' negotlattons.->T. J. Het' 
ler writes on the manufacture of balta for ball-bearings. 
—J. Blair contributes an article on the Waterproofing 
of Textile i’abrlcB,—There are many problenm relating 
to mineral oil still awaiting solution, notably the |wob- 
lem of its origin. An Important clue la furniabed by 
the study of the optical activity of the oil, as expounded 
by F. W. Buachong.—The oerious troubles canaed hy 
animal growths In the pipes of monlclpat water supply 
systems, and the best methods of securing rellel^ ate 
dlecussed by S. C. Chapman.—Onr Berlin corraspondant 
furnlstwe an interesting and profusely iUnstratod arti¬ 
cle on spiders and their ways.—F. A. HDlhouse writes 
on "Safety of Lite at Sea."—Sceues from the Baildtilf 
Exposition at Leipzig, Oemany, are lUnstmted and 
described. 


armor problem and is about ready to submit to Con¬ 
gress some definite idea of the extent of the plant He 
holds that with a national armor plant, the Govern¬ 
ment could determine the accurate cost of armor and 
then, knowing the cost, require the private concerns 
to submit bids, allowing them a fair profit ou the work. 

Mr. Daniels has submitted a few general facta to 
Congresa regarding the purchaae of armor plate by the 
Government The actual cost of armor for war ves¬ 
sels of this nation since its introduction is $77,106,432, 
of which $30,844,153 was paid to the Carnegie Rteel 
Uompany, $34,215,112 to the Bethlehem Steel Oompany. 
and $12,044,217 to the Midvale Steed Company. All 
companies fnmlsblng steel castings for guns and armor 
plate in the finished product have la the past farnlshed 


Benbd Used Agtiast m Mexican SUp 

PllRATTNO hla big biplane under a heavy fire ta 
he circled above the tovm and bay of Guayinat, dn 
July 28th, Didtor Masson, a French aviator, dropped 
S(<veral bombe around the Mexican gunboat "Taaaphw*' 
lying In the harboi;. One of these bombs struck within 
a few feet of the'sklp, which probably gave rise to 
the report that the boat bad been sunk. Urn foot 
that the aviator operated under dre and eecupud toll* 
harmed, would seem to mnidiaelse, «s bos been donS 
on several occasions in the past, that the alvoUp ls 
not to be reckoned with lightly as au inatrttttent «f 

warfato- 


the product to foreign natlona 
Should Congress autoorize the plant, it will he ideat¬ 
ed In Washington near the naval gun factory. Three 
separate buildings would be needed to uecommodato the 
special mgchlnery. It Is the present idea, if the plant 
Is established and proves a neoea%.-to lofor dStahUoh 
a similar plant of the same capatotF dtt the Bodfio 
coast. This would put tlie Oovernai^ fo a position 
to manufacture all of its amor. Th)nie>.haa been a ' 
iMwteat agaiust taking foe woric away (ron toe hteUfon 
Idauts on too grauuda tostt their oopaotiy would.be . 
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Of »m fat Wito txvA, but it would be at 

tiap;>b«|i of tl>« water was ou 

the bim Ibal^ Ot in the wtnioapliete. 

I HI# b» Wk the oikialoa of tome of the 

' iiii|«i' of' Iknterioa '«■ to what wai the 


t ia, Ifbail the mtim ai the eartk wai «o very 
hot that veiw Httle or no Wbter Temained on it, 
prai«^l#ttjr «B of' the water boini in aqueous vapors 
mitmi #iffa tbe ntnioepheiwi then, atafal, it ii 
quit« pOMtbin tbat the qnailtltF owtbonio aoid 
iM'-tMM vmr «Mat at that ttnie. 

Soyno aeitlqi^ete have told u« that about three 
qiutrte# of ^0 total Weight Of the earth ia made 
up of UmtOtoiiO' U tuoh be the oaM, and before 
apy oeadwale awU cae mtd abeorbed to form Hme- 
itoMi or wap traoaformed into eoal, thero must 
ha^ boau a viHy heavy preeaure on the lurfaee 
o' th« partht perhane a prearare eo great that the 
flriit water that remained aa liquid would be 
reetinv on a re4 hot eurfaoet 
tt muA ihe the ease, it it very evident thah we 
werW batnf vary aevarely boiled at one time, and 
at. a atitt later date the downpour of hot rain 
mutt have boaa very ONat Indeed. TUf state of things 
mutt Imve eoptiaaed tor many thousands .qf years. 

I shonld like to hear what the learped men of 
Amedoa have to say on this eobisot. What was 
the presspre and what was the maximum 

temperature during this boiling prooees? 

BinAw S. Maxim. 



the sale of proprietary artioles, the number of 
merohanta dealing in thrae artioles, in proportion 
to the population, is deoreasing, the business is 
more and more being ooneautrated in the hands of 
large euttere in Urge distributing centers, and the 
habit of substitution or of soiling something “lust 
as good'* Is neoessarily hioreaaing. The operation 
of the law has been, so far as ooncerns the sale 
of proprietary remedies, to defeat its own ends. 

In ooueluBion, it should be borne in mind that 
the retail price of proprietary medicines is stated 
on the Ubel, and at no time has any attempt 
been made to charge the eonsumers mure than the 
retail pHee as fixed hy proprietors on their own 
remedies. 

Smith, Kuub & Fhxnch Company 

Philadelphia, Pa. Haruy B. Frbnoh, President. 

Fireproof Stairways and Elevaton 

To the Editor of the Scusntific Amhrican: 

The ^nghamtpn faetory holocaust is only tlie logical 
sequence of a condition for which laws and ordinances 
win always be inadequate. 

To eliminate ail danger of fire, churches, theaters and 
workshops should preferably be one-storied, but never 
mom thim two-storied, and provided, of course, with 
the necessary means of egress. 

Stair-wells and eUvators will always act as funnels 
and propagate the fire and the smoke, even in the best 
built fireproof buildings. 

In high buildings, 1 would have, as shown in the 
aooompanytog sketoh of a floor of a factory workshop, 


Tlw EFib of Price Cottbw 

To the 8dit<w of the SoiuNTirio Amrucan: 

As we nadoNtand it, the object of the Sherman 
Auti-troet Law ia to prevent oombinatioiu in 
reatraiat of trade. Btoaage to eay. this law often 
operates to eecure directly opposite resulte. As 
manutaoturen of proprietary remedies and as 
wholesale druggists, we Ubored for yearc to perfect 
and put into execution plans that would secure, 
for the maaufaeturer of proprietary remedies, the 
prioe at which wo desired such remedies to be 
sold snd incidentally thus secure a profit to the 
retailer and to the jobber. To aocomplisb these 
ends, it is neoesiary that the three ctasses should 
work together, that is, the proprietor, the jobber 
and the retailer. This was acoompllihed and satis¬ 
factory resulta were secured. The Sherman law 
was then Invoked and the work that had been 
accompUshed was declared to be illegal, and since 
the Issuaaee of what is called the Indianapolis 
Decree, each member of each of theee classes fol¬ 
lows Ids own particular course of merchandising. 

The object of the proprietors, in endeavoring 
to maintain fixbd prices for the jobber and for the 
retailer, was to secure a profit for these two classes, 
in order that they would, in the first place, stock 
his goods, and in tbs next place, have an interest 
in increasing their sales. The objeet of the jobber 
in amtsting this plan was to secure a discount 
suffidentiy large to pay the expenees of handling 
the f0«^ and getting a small net profit. The 
discomte ranged from 10 anil 3 per cent to some¬ 
what more. As the expense of doing business is 
about 11 per eeUt, it will b4 seen that the discount 
to the jobber was not eKCSsaive. The retailer 
desired this l^tcetioragp at to enable him to make 
a sttfltofont profit on the sales, of propifotary reme¬ 
dies to enabis Mm to earry them in stosk. Another 
objeet to be anop*tpH*b<^ hF the proprietor was 
that, if n irawpnnbM praAt wns eemwd to the 
rets^, he ironld not bn tempted to substituto. 
The Mttesssfm en^oMsmenV ojf snah prateetfam would 
result M l»n#ly ifioresned sMes for preptietors and 
reaeonahte for foteQ 4##*bate<«, the out- 
cotup M ; Is Chat-the cutters 

'in tee ,Jiij(igte, filllfoe have'1 
the#'iraiir ■ 
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Firepreof etairwnys, open to street. 

all the halls, the stairs and llw) eloators entirely out on 
the street. 

The stain would tlieu lie efficient flre-osoapes, and tlie 
elevator, open on the ball only, with no direct opening 
whatever on any floor, could be operated and save lives 
during the fire. 

This arrangement docs not take much nuiru room than 
the present dangerous one, and precludes the necessity 
for fire-escapes. K Bbckbr. 

Washington, D. C. 


on Utilizinif the Power of the 
Mhnouri 

To the Editor of the ftciiiNnric Amkrican' 

I notiee in the recent issues of your paper that you are 
discussfaig the question of more effleienUy handling the 
waters of the Missigsippi and Missouri rivers in times of 
flood. Of course, there will be various suggestions as to 
the beet method of performing this olaes of public work 
I will suggeat to you that I have been doing considerable 
w«k on the subject of water-power and conservation of 
these natural reeouroes. In a recent issue of your paper 
you make the statement that them am times when the 
Missouri River watees much more sediment into the 
channel of the Mississippi River in a single year than the 
efxoavations amount to in the Panama Canal. If you 
were to examine the farms in this western country which 
BUtTOund a part of the Missouri River, you might easily 
See how a largo part of this sediment is washed into the 
Missouri River. I have lived in a country close to the 
Miaeouri River for many yeam, and have noticed the 
eroeion caused by flood waters, where gubhee and can¬ 
yons were washed out desert ud tiib wash that waa 
taken out must have been in part delivered to the Mis¬ 
souri River. I have Been BmMl narrow oanyomi which 
were smooth in the bottoma and oovefod with grass, 
begin bo waafa right at the pboe where they would enter 
tee oraek. TUs wash would oauae a atraiU waterfall, 
probacy hot more than tec or eight inehea in depth, but 
tep ’eoatfamoua wear under heavy ratnfoll would gradu¬ 
al]^ tek fall a ttfitile tlbraw. and it would gradually 
wnrk'bate toward tba head of tec canyon. These gulches 
wonldlwqi berakfog dofiite ted M a few rods thb wauir- 
fteMbhbiy wonU tWOtMaf^^terht and ten feet in height, 
'thjfite'bete tee''telM#te’M tee farmers in the Mis- 
amra llHvw which » broken 

detnifaitede way ifote iteli^ Mto tte Mteoiui and Mis- 

ite-i g ri tete 'teBwm li.wmmm wntead Sudiy into tee 


Missisrippi River. There ia still another aouroe of sedi¬ 
ment coming from the Missouri River. This great river 
in times of flood will break through new banks, and in 
breaking through wash down a large amount of sediment 
and replace it upon the opposite bank or wash part of il 
on down the channel, but this source of washed sediment 
is not as great as the sediment which originally oomos 
from the farms 

Now the question arises as to how best to handb th v 
waters of these groat rivers so that the public works will 
he the least expensive and permanent in their construc¬ 
tion. Reading over the comments from various sources 
which have been printed in your paper, I have not hith¬ 
erto noticed any wmments relating to the question or 
subject of water-power. Permit me to suggest that in 
improving those rivers for the purpose of carrying away 
the water in flood times, the question of water-power 
should not be overlooked. 1 am informed that the Mis¬ 
souri River is underlain with solid rook This rock is 
covered with a layer of quicksand and mud If any per¬ 
son cares to study into this subject of water-power, tliey 
may soon find that the Missouri River is a much better 
foundation upon which to build improvements for this 
class of work. There are reasons for this. First, the 
banks of the Missouri River are more narrow and higher 
than the banks of the Mississippi. If this question oould 
be properly disoussed and the proper investigations made, 
I believe that the oonolusion would he reached that the 
proper method of handling these nvers is in connection 
with the Bubjeot of water-power. Dams might be placed 
across the Missouri River holding the water up from 
twenty to forty feet at each dam, and this would hold 
book the mad rush of waters at flood periods, and in addi¬ 
tion to teat, every fall of water that might be obtained 
would be a source of water-power, and in addition to thi.s 
water-power these dams might be so ooiwtruoted that the 
Missouri River could be made navigable from the mouth 
of the river as far back as South Dakota. This would 
give opportunity for the shipment of millions of tons of 
freight from tiie ocean to the inland states. In addition 
to these works, these little streams and creeks, which 
wash out the farmers’ fields and carry them down into 
the rivers, might lie stopped by the placing of small dams 
whore these breaks are found, and thereby prevent this 
largo amount of sediment washing into the Missouri River. 
If you will take the time to look over this question, you 
will find that it is not so expensive to handle these rivers 
in this way aa it would he to make great dikes and levees 
on the Mississippi River by which to carry away the 
flood waters. Now, in connection with this, I will suggest 
further to you the National Conservation Conferenoe, 
which was held four years ago, and which made a report 
in throe volumes, and the same was printed by the order 
of the United States Senate, showing that the available 
water-power in tbo United States amounts to about 230,- 
IXX>,000 water horse-power. If you will consult the 
United States census reports, you will find that the total 
amount of horse-power used in our industries throughout 
the Uniteii States amounts to about 18,(X)0,O0U. Wo are 
now using in the UniU-d Stotes in the several industries 
about one thirteentli of tlie availablo water horse-power 
which we now have and which might be utilized for futunt 
generations, if these rivers could be handled in the wav 
that I am now suggesting, and the electric energy deliv¬ 
ered and sold to the people of the oountry at 920 or 925 
per horse-power per annum The revenue derived from 
this souroo of income would be suffioiont to pay all of the 
taxes of the general Government and of the states and 
the counties and the schools and all municipalities, and 
it would be a paying proposition to the Government from 
the day in which the first water-power could be placed m 
operation by the methods which I have suggested Other 
writers do not suggest the utilization of these waters m 
such a way that they may be a source of profit to the 
oountry rather than a source of exiiense. We arc ap- 
proaohmg the time in this nation when the question of 
eoal and oil is going to be a senous matter, and these 
water-iiowcTs should Iw utilized, and an investigation 
upon this question should be undertaken at an early date 
for the purfKise of finding the real facte as they exist I 
wish that you might go over this question, as I have sug¬ 
gested these matters to you, and I believe that if this 
question wore placed before fJougross in a proper way, 
they would be wilhiig to appropriate a proper sum and 
appoint a oompetent commission to give this matter a 
most thorough consideration and find the liest methods 
before we spend any money on actual construction. 

I believe that the greatest imperfection of the Amen- 
can people lies in the fact that they never apprehend a 
necessity until they are actually in need. That is our 
condition just at thii time in respect to the conser¬ 
vation of our oil fields and the coal fledds and these na¬ 
tural resources of water-power. I waa before the Legisla¬ 
ture this winter in the State of Nebraska, and undertook 
to impress that body with the importance of tlie question 
of water-power in this State. The question i.s new and 
has not been widely disoussed, hut wo must meet the 
situatioD in the near future and take this subjHcit up for 
disciutem and utiUse these water-powers for the eonscr- 
vation of our oil and eoal. WALtna JoiNeoM, 

UMvanity Ptaoe. Nob, 




Entrance from the ReitzenhainerstraHe thnrach the cdumii portal of the Adminiatration Bnildlnt. 


D emonstrating the intimate relation between science and Indus* 
trjr. a characteristic of modern national or International exhlblta, 
the J<elpzle Building and Tradea Kxpoaltlun, which o|)cue<1 the middle 
of May. to cuutluue until the end of October of tUle year, la by far 
the moat Important attraction of the year In continental Europe, 
although It la olao of world-wide lutereat. 

Thla exhibition follows Ideal rather than Industrial lines, Its 
object, being to distribute new thoughts, somewhat aa in Parts 
In 1900 the numlier of buildings In reinforced concrete showed 
the progress of French engineers In this line. 

The grounds lie southeast of the city proper, and iwr- 
mlt railway connection for the exhibits right up to the 
buildings. The greatest width of the exhibition grounds, 
that from one corner of the amusement part to the main 
entrance, is 2,024 feet 

Classes of Exhibits. 

In the exposition there are eight main classes of 
exhibits, as follows: 

I. The constniclire arts; K groups, dieided into 
SS Hub-grouiw, 

II. Building Utcrature, bulldlng-trade 
school, office furnllure, 3 groups. 

Til. Building materials, their manufac¬ 
ture and use: 20 groups, 24 sub-groups. 

IV. Macblne tools and appliances In 
the building Industries; 5 groups, 2 sub¬ 
groups. 

V. Real estate and transactions In con¬ 
nection therewith; information and Insur¬ 
ance ; 5 groups. 

VI. Building hygiene for dwellings, 
factories and streets; protection and wel¬ 
fare of \vorK-i)e<iple; flro-protectlon; 0 
groups 

VII. Oyuiuu.stiCH, games and sports. 

VIII. Testa of building materials; ex- 
tiert denioustratlous. 

The Sclentlfl<‘ Department, to which 
over 80,000 square fwt of 8urf8<v Is de¬ 
voted. covers four departments as follows: 

T, Hclentlflc carrying out of winstruc- 
lluii. 

II. Artistic execiitlou of above-ground 
<‘onstructloos and their surroundings. 

111. SclentlDc and artistic execution of 
collective building projects (city building, 
settlements, colonisation). 

IV. Hygienical and sociological precau¬ 
tions In the building trades, etc. (Pro¬ 
tection of workmen.) 

Many Countries Represented. 

It must not be Imagined for a moment i 
that altboDgh Lelpslg is no metropolis of 
trade or •center otf diplomacy, the exhibi¬ 



tion Is purely, or even largely, local. Far from It America, Unglaud, Hol¬ 
land, Italy, Japan, Norway, Austria, Roumanla. Russia, Swltoertaad, and 
Hungary contribute their share to the cosmotwlltHn picture, some of them 
among other nations In the sclentllie classes, some lu siMselal pavUlans. 
Old Leipslg, 

Among the many changes In the rather monotonous landscape wfaleb 
the exhibition has wrought, la to bring back to the picture what 
a ceutnry ago was a prominent feature of Leipslg, namely, the 
Ptetsaenburg, massive and simple, with which, as well as with the 
old Bathhaus -(City Hall) the history of Leipzig la Interwoven. 
In bis design Drechsler shows not only this old citadel with 
its immediate surroniidlugs and the Peter's Oate, but the 
Qrtmma Gate and the adjoining University Ohuioh and 
Dominican cloister. 

Hie Macbtnery HalL 

The Machinery Hall has an area of 58,600 squaiw 
feet and contains all kinds of macblnes for making and 
working building materials; also overhead cranes and 
other tranaportatlon devices. The central light and 
power station, supplying the entire exhibition grounds 
with curi..ul, is located here; there are two 
Diesel motors of 1,120 horse-power eacA, 
direct coupled with two dynmaoe of idO 
kilowatt-hour capacity. 

Statistics in Building Opmwtisns. 

In order to show the Importance of «ot< 
lectlng statlBttos of building operations, 
there Is a special exhibition In this line, 
particularly as regards engineering work 
and political economy, Englheerlng sta¬ 
tistics, especially concerning foundatiwi 
and overhead bnlkUug, are well reprs- 
eented. Stattsdee concerning poUtloal 
economy are in charge of ifpeClaUBts. The 
engineerta llbars in the genera! work of 
civunmtloh also comes In for represents* 
don. 

Tbe City of Leipslg EkbUdt. 

The dty of l^ipOg la t&kmg a very ad- 
dve pnrt as exhibitor In the mqlostdon. 
There la ehown by the mubMlpsllty a 
project for the regulation of wntsT 
In tbe western purtlou of the dtg i {Re 
ttnnlclpal systems of sewei^ gss nnd 
water pipes and undergrouadi oaUea; 
graphical retmeseutsttons of the aettaods 
of laying out, paviiig, inii!l|^tal(iili>g and 
deanihg strsets ; dm stnhdnid aystsmi 
of design ai^ oonatracttnd /fil tgiiidtngat 
and very fu]i grapliiW awauMBtsdom of , 
thb stadstUmLvsknttsay ;|i^'.dib«r^4sp«n*,' 
sHota of did htogidl^l ii '"" 

















T«rr«M 1« frttttt «t the bridge over Oriobm 18th Streri. Moimmeftt of the “Battle of the Nationa*’ ia the background. 


eoUection of modela and drawinga of englBeerUig oon- 
atnwttonr-mucta more complete than at prevluna ezhl- 
blttona. The Sazou State haa Ita own pOTlllon, and 
beaidea thU, an iastallatloa of aafety appUanoea for 
railway pnrpoeea. Ttaen the goyeirnmenta of Bavaria, 
Wfirttemfaerg, Heaaeu and BlsaaB-Lothrlngen (Alaace> 
Lorraine) haTo apodal groupa. Boumanla haa Ita own 
building. 

The Saxon government building fronting on Linden 
Avenue covers about 10,000 equate feet In tibia build¬ 
ing the state rallwaya and the electric railway laim- 
mlaslon abow a full and varied collection of material 
In their reapective itnee. Among other exhibits are 
uodeto, drawings and ptaotograpba of new and old 
bridge conetmctlona, the oldeet tunnel In 

Germany (at Oberau), many railway atn-__ 

tiona and many noveltlea In algttallng 
devices. 

American ExhiUte. 

The dty of New York la exhibiting 
uiodelN of the Bast River bridges, snd of 
Hkyacrapera models of dwellings of the 
rich, middle and poorer classes. There is 
a plan showing the bnlldlug operations 
and a large photograph of the dty as seen 
from the harbor. A further ejclUblt Is the 
water supply and the public baths. Mr. 

Csss Gilbert, the architect, is displaying 
a model of his BU-story Woolwortb build¬ 
ing, the model Itself being “Made in Ger¬ 
many.” Mr. Hombostel, one of the Car¬ 
negie engineers, has alao sent a number 
of Interesting models of buildings de¬ 
signed by him and erected In Now York i 
dty. 

Other American mnulcipal exhlbltt are 
those of 0an Frandsco, Chicago, Pblla- ’ 
delphla and Washington. The, American 
Brl<^ Company and the Canadian Rail¬ 
way Company also have exhiblM. 

Art In the LeitMtif Bxblbftiunu 

The exhibition would be Incomplete 
without a department 'tbr pictorial and 
plastic art; aud in order that this may be 
both full, yet select and repvesetitatlye | 
and worthy, the assodatlOD of lialpstg ; 

artiste has a dlst^lay In two sbeoial foomai.. 

They exhibit a selection of the ptetcrial 
and plastic art of the laet thirty years. I 
The haportsaoe gud dtameter of t^ ex- , | 

hlUtlCB may be Jadgsd from the ^names | 
of some of those whose works ate sbown: 

Feuerimsh, ltdhbUn, Medsel, Modlec, Lei ; 

Htnok; and KtiOfer, i 

Ihwlmsllin'' «t the 'I 

I 

It' hrt;saqi|s«t«d' that, ^ 
aii««!ii^4;i|hbi^iishtiw«nd.;i^^ , 

’ tot 'if >> of/hoH. - i, , 

Ms tsM«l iksMi- VMM «f * 


nested therewith la strongly represeuted, but In an cu- 
tlrely dlttmont and more extended manner from that 
adopted at previons International and local exhibitions. 

Special Agrlcttltunil Exhibition. 

Eastward from the amusement park comes the apo¬ 
dal agricultural exhibition, which Is of great industrial 
Interest and Importance, especially as It shows tlie varl- 
ons tyisis of structures used for all sorts of agrlcultnrat 
purposes in various countries and districts, lu one 
particular, especially. Is It worthy of notice—that of 
atnbles; for It has been proved that stable archl* 
tectnre and construction have great Influence on 
the general benlUi of the animals, and esi>oclaUy 
on their powers of resistance to infectious diseases. 
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The Garden City or Garden Suburb “Marienbrunn." 

One siieclBl feature of the Ijclpr.lg exhibition is tbe 
Garden City or Garden Suburb, the development of 
which idea Is taking place with more or less satisfac¬ 
tion and dnanclal success In vaiious countries and 
districts. ■ 

The present subject Is a new and made-to-ordcr “city- 
let” about a quarter of a mil© from the main building of 
tbe cxiMssltloD. It is designed and built ac<'ordlng to 
proper sanitary, social, economical, technical and lesthe- 
tic principles. There are seventy-two bouses, some fur 
one family, some for more than one, renting for from 
M. 250 to M. 1,250 ($50.50 to $207.50) iier year. 

Tbe present exposition st Leipzig mn.v be conslderod 
in tbe light of a respo)iw‘ to some <if the 
suggestions brought out at the Dresden 
Hygiene Exhibition of 1011. Then It was 
shown how the Inhabitants of a town or 
city are Interdependent, while the present 
oxblblt points out how the greatest good 
to the greatest number may I)c attained 
l>y organised endeavor lhro\igh nmulcipal 
and stale institutions. A more extended 
nrtiele on the exposition apjtears In the 
current Issue of the Scientikio Auruican 
■SUPPI.EMKNT. 

Effect of Radium on Planta 

T he selenilst H. Mollsch tlnda that ra¬ 
dium rays liave the effect of Interrupt¬ 
ing the repose of winter buds of different 
wofsly plants and thus give rise to a pre¬ 
cocious budding. Thus the terminal Inids 
of the fij/Dnga vulgaris when exrMwetl to 
the effect of strong radium salts are found 
to develop soon after, and this even dur¬ 
ing the month of r)ecpml>er, when the 
plant Is cultlvatetl In a hot-house. Vn- 
treated buds do not unfold, or at most 
this occurs much later. It Is re<iulre<l to 
determine the time of ex|)osure to the 
radium very exactly, and should this be 
too short there Is no action produced, 
while a long exisisure Is injurious and 
even mortal. Hadhini effects arc not felt 
either at the beginning or (be end of the 
repose iwrlod. The emnnailon from 
radium Is also used, and It nets e\eii bet¬ 
ter than the rays from radium salts, as 
the effect Is more diffused and uniform. 
WheJi used at the end of November or 
early in December It will start the buds 
of Amiulus Mgpocastaaum, titaphlla pin- 
nata and several other plants which were 
tried. Others like Platanus orimlolis, 
however, give no results. Although the 
radium salts are test expensive to b<; used 
In practice for this puriiwe, the results 
are of interest, especially as strong rays 
from radium do not appear to have the 
■•4 yMtta sane action upon plants In full growth 
os they have during tbe repose period. 
















A t th<> prearat time Frouce Is ovamm by field mice 
and their contceners to snch an extrordlnary ex¬ 
tent that It has been found necessary to organise an 
Ofliclal war of extermination against them. According 
to information collected by the Ministry of Agrlcultviiv 
the voraduus and destructive rodents have invaded 
fourteen departments of France (Ain, Alsne, Ardennes, 
Aube, Belfort, Cdt« d'Or, Doubs, Haule-Marne, Jura, 
Meurthe-et-Moselle, Meuse, Suvole, Haute Savoie, 
Vosges). They attack all crops, devouring clover, 
lucerne and aalnfoln as well ns spring grain, beets and 
Jerusalem artichokes, and do not spare even the buds 
of isolated vineyards and young forest trees. ’ 

The most destructive of the r(Klents are the Hold rut 
(Arvfcola oprcaflo) and the field mouse (Woo ni/lvati- 
cm) At irregular Intervals, us In the iiresent year, 
these jiests appear suddenly In Immense numlters, tii 
midsummer, and vanish as mysteriously, but not with¬ 
out leaving lamentable rwords of their visit. These 
formidable little animals have cost 
French farmers untold millions Slncv 
the comtuencotneni of the nlneleeulh cen¬ 
tury they hove made at least a duseii seri¬ 
ous Incursions, the most disastrous of 
which extended from the summer of 1801 
through the autiimu of 1S02. In three 
departments the crops were annihilated 
and the meadows completely mined. 

A commission appointed by the Aeadt^- 
mle des Keleuces lo devise menus of com¬ 
bating the scourge estlmabul the loss sus¬ 
tained b} the single department of Ln 
Vendff at more ttinn half n tnilliou dol 
lars In 1822 the rodents Increased pro¬ 
digiously In Alsaee and more than two 
millions of them were killed In two weeks 
of the vigorous warfare waged against 
them. Many similar examples might be 
cited. The average annual loss caused by 
these field pi'sts In Franee Is estimated at 
forty million dollars, 

In order to ilisr-over rational methods of 
combating these destructive Hniroals It la 
necessary to ascertain the causes that 
give rise. Intermittently, lo their immense 
and often widely disseminated hordes 
Formerly It was Iwlleved that the rodents 
were migratory, for In many Instances 
few of them arc seen In the year precwl- 
ing M great Invasion, and still fewer In 
the year after the Invasion But the ot>- 
servatlons of Cramiie. Itltaoma Bos. and J, 


may Increase to 10,000 In July and lo 20,000 in Septem¬ 
ber by their normal inultlpllcatloii 

Fortunately, the animals born In late summer and 
autumn do not attain their full development until win¬ 
ter, and most of them perish In the first severely cold 
weather On the other baud, young Utters and preg¬ 
nant females are killed by late spring frosts, following 
several days of mild dry weather. The rodents are 
also continually hunted and destroyed by birds of prey 
and by moles, shrew-moles, bodgebogs and other 
animals 

Finally, when these various destructive agencies fall, 
the rodents perish In consequence of their own enor¬ 
mous Increase. If they are too numerous In any place, 
they become weakened by lack of food and fall an 
easy prey to fieas, tlcka and fungtis parasites, which 
produce fatal epidemics In the active and voracious 
host 

These assertions are corroborated and a new light 


FMd'ttoBM (Mui nthwHoNs). 


la thrown wi the MMts of tMw MfimaU 11}r (She in* 
vestigntloB, recently findiijillettMl bjf MM: doempMii 
and Hemoloa, of thtir nivn(H In the depnitiBent 
the Alsne In the ysnes tOOfi to iBta. The sesleiM depee- 
datlons commenced in 1900 to two neightswinK oein- 
munes, whence the rodent swam spread to all dine- 
tlons, like a drop of oil pa water, but prineipsHy toward 
the aoutheaet These obeervatlona show tout tarnteto 
should not wait with folded ame until their own leUa 
are attacked, bnt should take energetic measarea for 
the destruction of every focna of lavAffion, ks soon aa 
It le discovered. 

Effective methods of deetroylng the fomtdable 
rodents have long been songht. At first, pobssnlng with 
arsenic was recommended. A nfixtaro of arsenic and 
flour Is stirred Into a quantity of wheat moistened with 
molasses, and the poisoned gmln Is placed lo drain 
Ules of small caliber which are distributed through the 
Infested fields. Some writers advise pteclng the 
iKtlsoued grain In the rodente' burrows 
and stopping the entrances with earth. 
This method yields imperfect and nnce^ 
tain results, for the rodents often refuse 
to eat the poisoned grain, which they 
scatter around their boles, where It may 
be eaten by poultry and game birds. 
Arsenic, moreover, la Intensely poisonous 
to all animals and to bunuin beings. 

It is bettor, therefore, to use the barium 
corbonate breed Invented by Dr. Hltner 
of Munich. Four parts of cheap flour 
and one part of barium carbonate are 
mixed with water and yeast The dough 
Is allowed to rise and Is baked to compact 
bard loaves about Inches thick. The 
bread is soaked to skimmed milk or 
sprinkled with eaienoe of alnseed and is 
broken into piives as big as a hatoloilt 
one or two of which are put Into mufii 
burrow. It Is asserted that little more 
than one pound of bread to the acre la 
reqqtred to rid a field of rodent pests, 
so that this method is both cheap attd 
effective. 

In Denmark, In 1010, a method of de¬ 
stroying field mloe with bisnlphlde of car¬ 
bon was Introduced by E. de Ktuyff. AH 
orifices of fbe burrows are stopped at 
night, and on the toHpwHjg algitt hah 
two ctthii; ceotimetoni (tidmhtetoie) ef 
bisnlphlllh^of ctarbon are poured toto each 
new opealim that .the mtoe hare made. 



Daiiysz hare made It cerialtt that the Flttd Tft (.ArtoeUto UgrueMe). 

members of even the densest swarm begin 
life very near the scene of their depreda* 

(tons. They nin.v Invade adjoining fields 
when they have exhausted the re»our»*e« 
of (heir blrthplaee, bul they never emi¬ 
grate in grc>at uuml>ers. The Intensity 
and suddenness of their visitations must 
l>e attributed to the extraordinary fecund¬ 
ity of these animals, which Is increased 
by the numerical preponderance of fe¬ 
males. Danyss has calculated tlmt one 
pair of adults may produce, between 
February and the end of autumn, a prog¬ 
eny of 200 females and 100 males. Hence 
a rodent population of IGO (an almost IB- 

appreciable number) exlottog to a heotore ^ ;• , 

of land (about 7^ acres) to IMHnutfy, The ahraw mi rim ffUth ditotoffg uMm 



After waiting a few aecoBda to allow ihw. 
Hqifid to evaporate a Ilgbtojl toedh la ap^ 
piled to the hole, The hmthlWHie vuper 
ignites aJid expiodeii, filling toe hunaff 
with pohKmons gaaes. whl^ toiitamtI|r-.hW * 
Its denlMms. One pouUd of Ugutot^wf 
oarttou to enough tor gOH bUr- : 

rows, AltooQgh this ntotM to ^wy effto* 
tive It to atoo very Adtouto.PlId deagenms i 
when^ appitod by z,' 

person*, becaum <ff ' 

htoty umip htotilM^.##e to tri«to y 
piep and todto'toM 
♦n oaim at ' 

imto mm. 

into' 
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A .I) Intttirecttiig uMl tmiclnal?« denlamtntkm of the 
fli« nsM^ng iiuaHtlMt of ▼arloiu buiUUiMS matetialn 
00*4 la Boor opebaa, woo iDa<l« ou Wedneo^ar ot laaf 
weak tv Hr. H»n>M Pontne of OlonMo UDlToraltv, 
of Ua iwtliMt otetlob to Oneopolnt. Lone lotadV. There 
were three orohee bnllt eqie^lly for thil teat One 
of tteoe WM tmilt up of 4 tnehee of reinforced gypenn 
end ohaTlDgo with a 2-liioh cinder dll, another con- 
Hloted of 10-liich hollow terra cotta tUe with a 4>lnch 
cinder dll, while the third arch waa a 4-lnch reinforced 
cinder cooerete ohih with a 2>lnch cinder dll. In each 


able load, to which tloon* are reotripted, wan Added. 
Thte wan done by iillluit Ids Iron on top of the archpo, 
aA le clearly ehown In the lllUHtratlonA, until the load 
reached I5tl itooKde iter nquaro foot. There were no 
imrtltlonfl Inalde the firebox and wteh arch waa aub- 
Jeeted to the aame amount of bent during the entire 
four hotira of the teat 

At the end of the four houra a dlvlalun of the city 
fire department was ou baud to extlugutab the (Ira 
and C4a>l the walla and archea. The firemen turned a 
Btream of tremeudoua foiw agalnat the hot firebox 


deed men, Including engineerM, architects, contmeforM, 
and dealers In fire-proofing and reinforcing materialN, 
HH well as tv^verul repreeeutalives of engineering and 
scientific publications. 

Gasoline Substitutes 

KWKS lit the ('hvmUal Worlif, 2,113, predicts that 
the waning suppl,v of gasoline will very soon force 
the use of alcohol denatured with ten iter cenl of benaol. 
This will l>e safer, more pleasant (o use anil sweeter 


case the dnder fill oonslatod of one part cement and 
tan parta dndara, whUa tha conorata was composed of 
cna part eumnt, two parts sand and five parts dnders. 
The ralnforehv material In the gypsum and concrete 
arches was OUnton eiactrlcaUy welded wire with a 4 by 
12-laeh mash. 

The archea Ware eadi S feet 8 Inches wide bstween 
the penter UbM of the bsanw, and 14 feet long, con¬ 
structed orar a 14 b,v 20-foot, concrete firebox In such 
a numner that the under sides at the arches were 
directly exposed to the flames. In the walls of the 
firebox were six finest three on each aide, in order to 
lirorMe a iiroper draft. 

At 11 A. M. a hot fire was built ou the grate and 
several workmen were kept busy piling In cord wood 
to keep the temperature up to 1,700 deg. Fahr. This 
temperature waa tecturded and maintained by the use 
of electric pyrometers, iron tubes being placed at vari¬ 
ous points in the roof or archea for this purpose. This 
was eontluued for four hours, readings being taheu fre¬ 
quently by means of a surfeyor'a level, located on a 
nearby roof, for the purpose ef ascertainlog the deflec- 
tlos In the arches due to the intenee best 

It abopld be added that the anfims were constructed 
In strict aoeerdanoe with the requirements of the build 
tng department of Mew Torfc city, and even the allow- 


and floor arches and made short work of the fire. There 
was a water pressure of 80 pounds per wiuure Inch 
from a 1^'incb uossle. 

It was a Murprlae to many who witnessed the i^er- 
formance that the arches stood up as well as they did, 
considering the high temperaturea and very sudden 
cooling to which they had been subjected. The terra 
cotta arch, which, of course, contained no reinforcing, 
stood the ordeal well, although not ao well as the other 
two. The hollow blocks were conalderabiy crumbled, 
but the arch did not give way, as was predicted by sev¬ 
eral ot the witnesses after the test bod been running 
two hours. It waa also noted that this arch had de¬ 
flected one inch from the level, while tin* others wore 
undisturbed. 

The gyiMum arch was Intact above the reinforcing 
steel, althiaigfa It had crumbled away below this. Cou- 
slderlog the nature of this material, and also that it 
was mixed with wood shavings, It stood up remark¬ 
ably well, even with the ISO pounds per square foot 
of load. As was exjiected, the concrete arch showed no 
great effect from the ordeal to which It bad been snle 
jected. It had not even crumbled away from the rein¬ 
forcing Steel, and had showed no appreciable deflection. 

Thht the test was nue of wide Interest was shown 
by the fact that It was attended by inoi-e than a hnn- 


In exhaust than the gasoline of to-day. Though the 
calorific value of this mixture is only six tenths that 
of "petrol*' or gasoline, the higher compression possible 
and Increased explosive range will make It the Ideal 
motor spirit Heuaol Itself Is being seriously considered 
as a substitute. It Is twelve tier cent more powerful 
in running than gasoline and ICngllsh coke oven plants 
yield KOOO.OOO gallons us a by-product. The cummer- 
cial product eontnlning, as It dues, ISO grains of sul¬ 
phur i>er gallon needs careful purlflcatiou for motor 
use. 

Suffar as a Surgical Antiseptic 

T has long l>eeu known that sugar was a disinfecting 

and preservative agent. The fact la even said to 
have l*ecn mentioned by Galen. Rut it Is rather novel to 
learn from Ao Uevue that au eminent Uermaii surgeon. 
Dr. Georg Magnus of Munich, who Is famonn as a 
traumatologist, ri>commeud8 it strongly as a dressing 
for svounds. All aaccharlne substances are good, but 
pure cane sugar or beet sugar is best. Its disinfecting 
and sterilising qualities are excellent. It Is not Injuri¬ 
ous to the blood, as has been wrongly believed, and Is 
a better preventive of putrefaction and contamination 
by microbes than ordinary medical antiseptics. 
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1 able Income Is uetorally a factor of con- 
alderable Importance. This factor la very 
often veiled under the more general term 
“opttortuiilty,” but opportunity meanB idm- 
ply the active demand for the service of¬ 
fered, and where labor is concerned, this 
demand Is usnally expressed in terms of 
the wage. 

Educational lustltuUous that offer a 
variety of courses of training are fre¬ 
quently called uiJon by prospective stu¬ 
dents to give some stntemeiit as to the 
relative upportunltles In different lines of 
work. iHies electrical eugltieerlng offer a 
broader held than mechanical eiiglneer- 
IngV Is the mining engineer more likely 
to secure profltutile employment than the 
chemist? 

These and similar questions may be con¬ 
sidered from a theoretical iKilnt of view, 
but as the proof of the pudding Is In the 
eating, so the most direct and convincing 
answer to such questions Is to be derived 
from a study of reiitllve luoumes, where 
aoctirate luformatlun Is available. 

The School of Sdeiice and Technology 
of Pratt Institute, Brooklyn, N Y., has 
recently completed an Investigation of this 
character. The data have been gathered 
from more than one thousand men who, 
wltblB the past nineteen years, have com¬ 
pleted courses In this school. These 
courses are two years In length and cover 
the fields of mechanics, electricity and 
chemistry. They do not profess to be en¬ 
gineering courses, but are rather tif the 
so-called "Industrial" tyiie, offering tech¬ 
nical and practical training Intended to 
preiiare young men for jiosltlous of re- 
stionsiblilty aliove the grade of skilled 
mechanic in mechanical, electrical and 
chemical manufacturing and industrial 
plants 

The men enter these courses at an aver¬ 
age age of from eighteen to nineteen 
years. Home of them have had three or 
four years of a bigli school course, but 
little or no practical experience. Many 
of them, on the other hand, have had a 
considerable amount of practical experi¬ 
ence, but are without the preparation af¬ 
forded by a secondary course of study. 

The data here presented, therefore. In¬ 
dicate the earning power, which may, on 
the average, reasonably lie expected by in¬ 
telligent, capable young men in these In¬ 
dustries who have taken two years to 
train themselves technically for tlie posi¬ 
tions of more ImiHirtance and responsibil¬ 
ity than those of skilled mechanics. 

The Information was collected directly 
from the graduates themselves. Each 
graduate was asked to state his Income, 
not In exact figures, but by means of code 
letters covering a fixed salary range. Be¬ 
low 11,900 each salary group had a range 
of g200. Above 11,600 the range was 1000. 
The median of the range of each group 
was taken os the actual figure in making 
up the average. To this extent the figures 
liere given lack atwolute accucacy. Mie 
error possibly resulting from this cause 
was to some extent offset by plotting the 
average Incomes of the different classes 
In graphic form, drawing a smtioth curve 
through the several points, and taking off 
the averages from these carves. 

Tlie tables herewith given show the 
average Incomes of the graduates of the 
several courses for each year after grad¬ 
uation, the average Incomes of the 20 per 
cent of each class having the highest In¬ 
comes, and the average of the 20 iier cent 
having the lowest Incomes. For the me¬ 
chanical course, the so-called course In 
steam at^ machine design, the period 
since graduation ranges from half a year 
to elgbtemi and a half yettrs. For the 
course in applied electricity the .aiaxl- 
mum period since graduation Is feurteeo 
and one half years, and for the applied 
chemistry course It is five and one half 
years. 

In connection with these tables It muat 
be borne In mind that the eatUer otaoses 


are comparatively smilU ht nniahar. and 
that the retorns from Uwee daaaes also 
are less complete. The data for tbeM 
classes are therefore somewhat less re¬ 
liable. repreaentlng averagea «aade up 
from the exporienoee of comparatively 
lew Individuals. For classes that ha^e 
been out more than ten yearn, the number 
of men represented la less than twenty. 
For classes out less than ten yearn the, 
numlter ranges from twenty to forty-ttVe. 

Table I gives the facts for the grad¬ 
uates of the course In steam and machine 
design, the oldest course In the school 
Column one gives the average fOr the 
class. It shows that at six months after 
graduation, when practically all members 
of the class may be presumed to be fairly 
well settled in their positions, the average 
Income is approximately 1878. For a 
period of about ten years after graduation 
the annual rate of Increase is practically 
uniform, and is, on the average, about 
$140. At this point It becomes nottoeably 
leas, being reduced to an average of ap¬ 
proximately $100. It Is, however, interest¬ 
ing to note that even to the last there Is 
a constant increase In the annual income, 
Indicating that the men who have been 
out in practical work for more than eigh¬ 
teen years since their gradnatiou have 
not yet begmi to reach oi limit to their 
oantlng capacity—a very strong argu¬ 
ment In support of the advantages of tech¬ 
nical training. 

The second and third columns give the 
average Incomes, respectively, of the high¬ 
er fifth and lower fifth of the several 
classes. They serve merely to show the 
salary range and call for no si>eclal com¬ 
ment. 

Table II gives the corresponding tacts 
for graduates of the course In applied 
clecTrlclty. The average income for the 
entire class Is practically the same as for 
the graduates of the mechanical course, 
except that the Initial income Is slightly 
less. This difference, however, disappears 
within the first two yeara 

A comparison of the figures for the up¬ 
per and lower fifths of the classes shows 
that the range for the electrical course Is 
considerably less than for the mechanical. 
While the incomes of the more sticcessful 
electrical men do not run so high as those 
of the more successful mechanical men. 
the averages for the less successful, on 
the other band, do not reach so low a 
level. 

A comparison of the average Incomes 
for these two courses Is interesting In con¬ 
nection with the queetlou lui to which field, 
the mechanical or the electrical, offers 
the lietter opportunities for advancement. 
The prevailing Impressluu, at least among 
ytrang men who find It necessary to make 
a Choice, seems to be In favor of the elec¬ 
trical field, bnt the facta here presented 
do not sapt>ort this view. 

Table Ill summariaes the facts for the 
course in applied chemistry. This is tl&e 
most recently established coarse In the 
school, and had only six classes of grad¬ 
uates at the time this Information was 
gathered. The striking fact In conueetltm 
with this table Is the rapid rise of the 
average salary In oomparisim with that of 
the other two conrses. Although the 
iDUIgl Income Is praellcally the same for 
all three eoursea, the chemistry graduates 
reach the $1,600 point almost two years 
writer than do the graduates of the otbgr 
ctniraes, and they reach the $1,800 mabk 
almost three years earlier. 

In explanation of the better Showing 
made by the ehemlatry gradual Ueveral 
toctors are to be considered, ia tbb fint I 
place It seeim ^ be the fact that the 
tralutng In tadvetrial chemistry Cin be [ 
made more spebUc than In mychgUleat 
and electrical hhest' eo that the dtbtateal 
graduatee ImitwaiUtsdiy aft» cdn^tletiag 
their eouree are more Rkety to flnd work 
for whKdi their tntlning Ims iMliidtely 
fitted them. The tmlotef of HwdutidniA 
Mid elgeMMl «Mi. OK ebb ooutKWtt 
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to wow senainl 10 chasacter, so that wmio 
sort ot pwlhnlnary apDwntlWsbt^ la 
mteeimrr lietore tbej^ can develop a high 
dORtto ot efficiency 

la tbe next place it le tindoatitedly true 
ttot the Hupply of men trained for woidi 
In indnairlal chemlatry la conaiderably 
leas than In the mechanical and electrical 
flelda. It la only recently that the pooal 
hllUtee of the Induatrlal chemistry held 
bare begnn to be roallxed Comparatively 
few Institutions offer courses In chemical 
engineering and comparatively few men 
graduate from these courses 

Another factor to to considered Is that 
In the chemical fields the traneitlou from 
the stattM of employee to that of em 
ployer or proprietor la probably easier 
The buoinees of manufacturing chemist 
on a small scale may to established with 
much less capital than Is usually required 
tor enterprises of similar character In me¬ 
chanical and electrical lines. 

In comparing the facts given in these 
tables with corresponding data from other 
InstltutlouB, it should bo borne in mind 
as has already been pointed out that 
theae are not engineering courses but two- 
year conrses of practical character Intend 
ed to give the easentlals of n technical 
education to men who lutve had hot little 
preliminary training and who as a rule 
are comiMlIed by clrcumsfainces to work 
tlieir way upward from the ranks 
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N«g1ected SulilectB in Medicine 

A NTONB who turns the pages of the 
huge Index Catalogue of the Ubrary 
of the Surgeon Qeneral s Office United 
States Army, of which 23 volumes have 
been published up to date and which Is 
a practically axhaustlvo catalogue not 
only of medical books, but of articles in 
the medical Journals of all oountrleo, 
mlgdit gather tho Impnsslou that yvery 
madloal tcmlc of the slightest importance 
had toen fully Inreatlgited and written 
up Hits 10, however by no means the 
case, for many such topics of very oon 
siderahle Importance have been alweet 
coinplat«dy neglected. We recently called 
attention in theae columns to the fhet that! 
'hifdly anything Is known about the aa ^ 
tore and eaaoee ot "«atraiffiohU,*f L 
the potbologtool eflacts expwtenoed It 
iwohy pmema totore and during thoader- 
•tonna. An aanlhttoe «nae la toni of 
",lMii<t!ri)|tfcffM>i** to! a ip n| ia t|i | y to 
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The Ten Greatest 
Inventions of Our Time 


We hear much of the great inventions of the past— 
the telegraph, the sewing machine, the telephone, the 
reaping machine, photography, Bessemer and open 
hearth steel, the steam engine and the phonograph. 
Yet the inventions of our own time are as epoch-mak¬ 
ing and as dramatic as these. 

Perhaps because we have become accustomed to the 
use of the old machines and discoveries, perhaps be¬ 
cause the achievements of latter-day inventors succeed 
one another so rapidly that we are not given much time 
to marvel at anyone of them, we have not fully realized 
how stirring and wonderful are the products of modern 
ingenuity. 

Only five years ago the man-carrying aeroplane made 
its first public flights; only the other day hundreds of 
passengers on a sinking ship were saved with the aid 
of wireless telegraphy. At least a dozen inventions as 
great have been perfected in our own time, and all 
of them have made a man’s work count for more 
than it ever did before, and have made the world 
more livable than it ever was. 

Why should we not tell the story of our own deeds? 
Why should we not review the industries created 
by men who are still living, men whose names will 
go down into history with those of Watt, Morse, 
McCormick and Howe? 

That was the underlying idea of the November Maga¬ 
zine Number of the Scientific American. We knew 
that the “ten greatest inventions of our time” was a 
big subject when first we planned the number, but 
how big it was we never realized until we surveyed the 
field of modern invention. 

Then we saw how astonishing was the progress made 
in our own day, how much mankind had benefited 
by the inventions of great modern intellects. We began 
to appraise inventions, to weigh one against the other, and 
to determine in our t)vvn minds which ten had contrib¬ 
uted most to human progress and happiness, which were 
really great pioneer inventions, and which merely re¬ 
markable and valuable improvements on successful past 
conceptions. There were so many achievements to con¬ 
sider that it was hard to arrive at a definite conclusion. 
The upslujt of our own thinking has been to leave to 
our readers the decision 


What Are the Ten 
Greatest Inventions of Our Time, 
and Why? 

For the Three best articles on the subject, the 
Scientific American offers in the order of merit, 
three c“ash prizes: 

First Price: $150.00 for the beA arlide 
Second Prize: $100.00 for the second best article 
Tliird Prize: $50.00 for the third best oitkle 


cats. Wlwt little Is kitowti; eeteetCSwIly 
on thl« eabject le almost eiiUtaly tlite to 
Or. Weir Mltdiell, and ]bl« ralltor frtqr 
mentary iDTeatleatloo of the nKSttwr tt 
comperatlvoly recent; wltei«fl« iMofll.' 
tlon In queetlon, like tfast eobiieeHifi iHUr 
thonderatomui, 1« nelUmr, DOTel t)wr .out 
familiar In it» n(m-aotentl0e mqiebtst 
utily there are few reodera of tfolw Joamil 
who do not mimber several '‘ontoro.. 
phobee" among their a(M}wMntehee«. Ilew 
ihiCH it happen that there ISMOot ft) eittea- 
Hire literatnra on both tbew tdpklt Air 
other Hubjeot that bon been greatly itM- 
iclected la dermaUtls v<menata, eapeclalljr 
til eonnecUou with plants. Dr, ;i. Q. 
Wblte’H book on this mibjeet, pobllubed Ig 
IHS7 and now out of print, IS the unlqtie 
monographic treatment of the qxmtim. 
How many people, even In the medical 
profvNsion, realise that qpward of 90 com¬ 
mon eiiedea of plants growing In the 
United atstea are more or leta poMmaong 
to the touch} The sttontlen at the ptthUn, 
In this connection, bat been etnmgslg 
moiioiioURcd by poleon Ivy and Its MB- 


Tm Mice 

(Osttohi(l«d fnm pof in.) 
blHuliihlde vapor kills most of the ihloe 
and the destruction Is completed by te- 
lH*ntluR the application, on the following 
night, to the few holes that are again 
toiiiid u|ien This process may require 
eight or nine iiounds of bisulphide per 
acre. The suffocation of the rodents by 
filling their burrows with sulphurous acid 
and other Kuses retjulres the use of cum¬ 
brous and not very effective spimratus. 

The method of destroying rodeut field 
pestH which Is now most favored consists 
111 iiifeclluii with a contagious disease. 
In Uermaiiy the U*efl!er vlruH Is used. In 
France, the Daiiys* virus has lieen adopt; 
ed after many experiments. The Danyas 
virus, uliich is nearly related to Loeffler’s. 
Is pretsired ot the Pasteur Institute and 
also b) deiiartmental veterluarles. Its 
germ Is a bacllliui of tlie cocens type (B. 
TypkimuriHM), which Dsnyss found In 
the bodies ot fittld-rsts, in ItlKl. 

Ksiieiiments continued through several 
years have led Danyas to recommend the 
following method of employing U: The 
idrus, diluted with salt sointlau, Is mixed 
with rolled oata or cruafaed wheat or bar¬ 
ley aud allowed to ferment for three or 
four hours. A small quantity of the mix¬ 
ture Is then placed near each orifice of 
the burrows The virus Is supplied in lit¬ 
tle bottles, each of which, with 22 pounds 
of grain, % ounce of salt and 7 plats 
of water, sufllces for tlie treatment of one] 
hectare (2% acres). The period of incu-^j 
batlon of the disease is ten days, and (he 
mortality 1 m sh to 05 per cent if fresh 
virus has lieeii used. Virus more than 
four days old, on the contraty. not only 
fails to kill the rodents, but It “fattens" 
them, as the farmers say. Denou boa 
proposed to assist the action of the virus 
by sddlug liarliim carbonate to the Infect¬ 
ed grain, but this proceeding has not been 
generally adopt^, while the employment 
of the Danyas vlrua alone taea reodved 
both popular and official eanctlou In 
Fram>e, and also in Tunla, Hamburg, 
Cupenliagen, and elaewbere. 

The virus can be obtained without diffi¬ 
culty from the Teeteuc institute, Where a 
Miieclal laboratory, which can furnteb MV- 
eml tboueaud boCtiee of virus per day, tms 
bei^ estlbllahed. The French rftUway 
companies have agreed to :tcrWatd t|ie 
vlru!! by fast trains at a very tow tariff. 
The coat of treatment, therefore, doee not 
exceed fifty cents per acre. T^s method, 
which la the only one reeomiudnded JD the 
lateat circniar of the MlfitalfF ^Agehmb 
lure, poasesaeS the great advlttti^ over 
all othcre that the grata tadhCt*tt 
panysa vlrua ,1a harntoea tfO domestic 
mals, birds at^ the ineB Vbid tlMlblt* it. 

If aattofsetory luoi^ts itris 
in twu weeks, 'bostaver, Ctaoi^jriitni'.Alid 
Itomolou adTtwft tbb Clffiltoiritltat ^ 
aracttic. aad If this tlao 11% ' taiiii U 

bUnlphidl (ff e4%mi two #«%%%, % 
traatmant, bjr ittceeMdw MiMA mtami 
hedgaa, gwvaa had 
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b Jirtbrf to wponob ■! ollwr foMt of Uobot («iM|rt iW ckoopott coot Inb) bocoM 

Will not leak — orack — atretch — ruat — freeze 

Hu taipotod tlm«ao. E« p B ttdo and eontneto oamo u pipe. 


nlU^Aeti with a drawn braM 
foot—not from a malleable 
Gaating, brail calling or any 
other form of cait metal. 




„ tnoae of the charactot deacilbed and chilued 
SSS3S ia Mr. Beet'a appUcatton Mriallr aiimbereil 
<IM,0|i8. O'he apocitte Improvenwat proieatsd 
tor toll ,praa«Bt laventloa realdoa la the provl. 
a«o of oarda toaviaf ueaaa wbarabr they may 
bo eocapad with aelected aupperttag and hold- 
lar mambota of a aailea, wbereby the carda 
may be atraoitod in a non-aHaed leriet wbere- 
in a porttoa of aaeb card ia expoaed aloag 
cc-rtaln of the edaea of the next adjaceot card 
in front tbereof. Tbta enablea the carda to 
be dlatlnitulabed and aelected in a abort tiBie ' 
and Witbont Pnaertua over numbera ttaeraof aa 
^*'*** In the uanal indexins ayatema. 

POBTABLB BOOTH.—.WtbbABO J. Paica. 
8S Utica Avo.. Brooklyn, N. T. The eoaatrae- 
tlott eiab^iea a atyl# of booth aection arbieii 
may b« made up in targe nombera and when 
a fair, baaaar, or other dleptay la eoatem- 
platad any anltable number or arrangement of 
aoeb aeettona may be UMd to malie op the fa- 
. golrod nomber of bootba. By tbia art'aagO' 
aoal ttofit It la teaalble for one engaged in tbo 
**** > AtMiaoaa of fitting up baiaara or tbo Ube to 
bo oauipped with a aaitable etock of booth 
olembbta and for aneb party to attand to tbo 
deolgnlng and orecting of the booth eqnlpmaut 
aoeording to noeda of any apectbl occaatoui 
la, IM complete erection ia accompltatied wlthoot 
the oae of aalla or acrewa. Tbia patent ia for 


No expaniion leaks and no j 
leaka at aeat. 

No leak! anywhrrt under 
any variation of preiiurei or 
temperature. 

It ia cold-drawn from tough 
homogeneoui open hearth 
atrip ateol. 


Densiiied steel leat engages 
soft brass seat ring. 

Sherardiiing after thread¬ 
ing, protects both body and 
threads from rust, corrosion 
and consequently “freezing." 

ScndforaFreeSanplg 

To test out on the very 
meanest spot in your plant— 
a place where every other 


HoAttng BlUi WgtIMtag;. 

CANBLB.—T. A. I.xar8, 005 B. 187th BL. 
Bronx, New York, N. Y. Tbia invention pro- 
«hl«a a meana fur preventlag tb« burning of j 
candlm below a pro ■determined aectioa tbereof. 
The eaiidle borne oottl the wick ie coaaumed 
to the aopport end bolding end thereof. TIm ' 
naeomumed portion of tbc wick ia hwld ana 
paaded and prevented from following the tnelt- 
''d wkx below the holdiug portion of tbc enp- 
port. ICeana euapead the capillary action of 
the wick and tb« light of the wick therefore 
falla. 


q A HOME-MADE lOO-MlLE WIRELESS TELEGRAPH SET 


SOLDERS and SOLDERING 

I F you want a complete text book on Solders and the art of Soldering, 
giving practkal, working recipea and foimule which can be uaed by the 
mataOurgirt, die goldmith. the lilvenmith, the )eweler. 

and the mat^worker in genera], read the following - 

Sckntific American Suppkmenta: 1112, 1384, MUNN&CO./nc. 
1481. 1622, 1610, 1434, 1533, price 70 cenu publis hers 
by mafl. ^ Order ham your newidealer or from Brnedway, New Yark 


aadl nieiekaalral Devlcee. 

QAOR poa p a 1 N T J N a 

ftriTauH, ««7 Fifth Ave., Ben 
The invention more portlcu> 
I means for automatically regia- 
T or carda to be printed, where- 
improved In appeerance and the 
over printing apparatus not ao 
ilertally Invreaaed, it being poa- 
le the preaa at a mneb higher 
Inanrc perfect aconrecy of ad- 


Miieliliwai 
RBnlBTBR 
I PRHflfIBB.—1 

isrsnirieoo, Cal. 
larly rclatee to 
tering the pepci 
by tbe work ia i 
output poaalbie 
equipped la ma 
albic to opera! 
apeed and yet 
fuatment of tbe 


ilallwnya and Their AeoMaorlea. 

DBVICB FOR ADTOKATIOALLY t'LOS- 
INO ^ICOMOTIVK VAUVBB—T W. Ottrnw. 
Bprlngfiold, Uo., and C. J. BarHMs, 211 B. 
Oak Bt., Bapnlpa, Okla. The Invention relatea 
to valved flttlnga of a locomotive, and more 
psuticalarly to tboae fltttnga, including vaiveg 
wbicb are normally open and which communi¬ 
cate with parte likely to be brobeo aa tbe r»- 
anlt of an aeddent, tueh aa colUaion*, the 
aim being to provide correctiona by which the 
eertatn valvea may be autoraatleaily cleaed 
atinultaneoualy with the appUcatton at the 
eOMigency air bMke. 

Noyg.—Coplet of toy of theae patenta will 
be fbimlabed by the SoI«ntivic Assanicaw for 
ten eeota each. Pleaae atate the name of tbe 
patentee, title of tbe invention, and date of 
tMa paper. 

Wn wish to call attention to the fact that 
we are in a position to reader eompetent aev- 
vleea fa every branch of patent or trademuk 
work. Onr atoS la compoaed of mechaaleat, 
eieetrleal and ohemteal agperts, tbmroagbly 
toalned to prepaw and pwaeoute all patent 
cppttoaltoaa, Irreepaettve at the compin aatare 
,0f MM lubject matter Involved, ar of the ap«! 
ImaUtodi toebnteal. of odentMIc kno«led»" # 
'qqtNd toareter. 

W* alao have aMoolatea thianghout m 
vmgld. trho awW to ihe proeecotion «f p«NM 
and «Mda-mark appUtatloae died ia aU |fp^ 
tolaa ieeelgn to the Uaitod Btatoa '$■ 

IlmHw * On.. ■ .' 

^ >a»aM dwe ya ag t, ' 


The Scientific American 
Cyclopedia of Formulas 

Iht Mo$t Compete and AfAoriiafye Book of Reacts FuUakei 
A LBERT A HOPKINS, cw eav. 

'’THIS is practically a n«ii; book and has called fat 
X the vrork of a corpa of apecialitta for more than 
two yean. Over 15,000 of the moat uie^ formulu 
Bad proceaiea, careful selected farom a coOel^ioa of 
nearly 150,000, are contained in diig moit valuable 
poiut^ near^ every branch of the useful atti being 
fqpteiented. Never before haa surii a large collection to 
petlly valuable foanulat, uaeful to eve^one, been offered 
to the public. The formulat are clatained and arron^ 
^ chapters containing related aubjects, while a compJtoe 
bdex, made by profewoual Ebtarians, renden it eagy to 
find any fonniua dented. 


find any fonniua dei^. 
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^ imd More Useful ” 
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OL ^ya MriAmaUmii 

IV. Alt aad Anton’ Mai^ 

V. Bs|sitoQ^NaB.Aleatwlieaail 

Vt O garia^ M amAkg. Rmwmtoa 

W Qm«a3^,Paalai and Mato 
m Cto«^toMuah,BnMziag,aic 

X ^^laUivaadCDtoagaf 
S BTnalmwiatMitda 


fWbMawkatWaflh CWkfst 

am. XV. I n s Brtici d e a. Extwmination of Vennia 

XVI. Lapidaiy Alt. Boaa. Ivory, etc 

XVII. Lcaihcf. 

ila, XVm. Luboeants. 

iBeaail XIX. Paiali. VamUma, ale. 

XX. Photography. 

laneaetowaaMl XXI. Ptararviu. Caaidna PSeUmg, ate. 

XXIL RiAbariCntm-P^MdcSyoid 
Ad Mutoapte. XXm. Soaps and CmdU. 

azmg, ate. XXIV. So£W». 

XXV. ToOet Aapanriaaa. iacliaia« Pbr. 
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THE ROTARY 
STEAM ENGINE 


C Th« Rotary Steam Ea* 
mne ku attracted the 


gtne has attracted the 
heat thou^ta of mventon and 
ttodenla for many yeara. All 
intereated ahoun read care¬ 
fully the very comidete »< 
formation form m the fitea 
of die Scientific American 
Su^iiement. Every claaa and 
type of rotary engmea and 
puaipa ia deaoibed and ilhai' 
trated. 
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Trade Marleft 


TrBule NaiMI<s 


Ih ymi m » Tmit JMT 


You tMi r«ai tku hoU&t to aUfmi ^ iMlt 
ami dear coneeptka of trade Mfidi dfkte 


^ TRADE MARK is a mA hm- 

f m ness asset. It will pay ^ to feio^ i^w sucli 
/ Jg marfw aw mode tad ind how 

%y they aw protected, liw regiitmtioit of trade 
marb is explain^ in this booklet, ivhkh a 
thoroughly compwhensive idea of the reqdienieiits for 
registrati<m. The elements of a good ^de malh 
aw fully discussed, and moi^ teds to determuie the 
requisites of a desirable trade mark are given. 


The booklet is printed m two colors 
and is illustrated by jifiy et^oings 


Ssmd twenftyfive otsnto today for d ooior 


MUNN & COMPANY, Solicitors rf ^Patmte 

BnmchOffict,JVa»hinghn.D.C. 361 BROADWAY. NEW YORK 


JUST PUBLISHED 


SCIENTIFIC AMERICAN 


HANDBOOK OF TRAVEL 


SCIENTIFIC AMERICAN 
REFERENCE BOOK 
EIOnONOTlSlS 


With HinUfor the Ocean Voyage for European 
Tours and a Practical Guide to London and Paris 


“*is«?s',f%!a':Sr )r.5rsj!^. wr 

dvUn prtntwf la tTum oolM 


^ ALBERT A. HOPKINS, iSdttor </Sel«n«/k Amtrtain 


Compiler anS BSitor for Fart 1. BVa- 
TINTICAI. iNrnitMAtlOM, RdltOr Of 
Cvrlopedla of Furmnlaa, HBBdbook 
of Tmrcl, Btc. Uantbor ot ttw 
American Btattatloal AemUUon. 


7oaiMIw one Itdltar for Fart It. 1 


At last the ideal guide, the result of twenty years of study 
and travel, it completed. It ia endorsed by every ateam- 
^ ihip and railroad company in Europe. To those whe are 
not planning a trip it ia equally informing. Send for illustrated 
circular containing one huiidred questions out of 2,500 this book 
will answer. It is mailed free and will give some kind of an idea 
of die contents of this untrue book, which should be in die hands 
of all readers of the Scientific American. It tells you exacdy what 
you wish to know about a trip abroad and dw ocean voyage. 


The adtt»y a.S of Sm SctedOe Amo 
coveriof • wiilo loiigo of topfcs—eo field of ImMB oefaiMmeni or natenl p f w niw — i s ii Mgloewd. 
Tbonfoniwiioniauihlfsrmmaay csMe csBsot bowadjly fouad ia Ml boob st wnb of Stfcr. 
coco, botdartaiopply iMIuiowta^ ia coScnas sad iMtblsfdfB,tws of tblSdbn of lb 

nKsfMb oosiaw^ over esvsaijr-fiTstfasaMsdiaci,. sad fllsteasid by oos tbsoHiid saarsMiA 
for which lbs maim wodd baa bMtesiMd. Isimmss sssitwsf gavsnugsot aMaiil havs baw 
diptaod wM> psiaeteteg we ib ottfaba Mw M giw wiiwi r ofciah of tb fsd^ 



WHAT THE BOOK (XmAm 
taBoM Tha Som ami he tMtoBm 


Owtai to ilw prbai^ of aa sdttea of tlMlOa saiM, ws art esablad Is oiai tUs bah te 0 
, BMrtly aoouaal piM Tb p i arb aea ai tea bash li di^awki| l a hs a sti <way to jadgs tf b swb. 
An ajabaraia cbaib. Aowteg qi Sd s imi af Bwailwb i t e|iAir wbb bar faB^sangbpatiw 
will b aeoiJaa wgate . 
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•)l atHl BfixiAirpy. Kern fo rt_ 

linl»r«d (It me fort Office or New yorfc, N. Y.. M Second riniw Mutter 
Trade Mark Hiwfrtcred in Uie United SUtee fatont Offloc 
Conxrliiht l»l* by Munn A C o., I nr 

Subacription RaIm 

Subacription one year . 

Poataae prepaid In United Stater and t 
Mexico. Culw and Panama 
fiabeerlptlona ror Foreirn Cnuntrlee. one yrnr peatarei 
Subecrlptioiia foi Caiiuda. one yeai. poatnae prepaid. 

Tb* Seiontific Amariean PobUealiona 

Scleiitlllr American (oatabllalied IH4M.Per vrar, la.OO 

Seleiitinc American Supplement (eelabllaUr.il Irta). , l.oa 

Aneiiean llooiee and Ourdeiia .. a,M 




Miinn A C o., Inc., 361 Bro>dw»y, Ne w York 

Tlie lidltor la alniiya plad to receive for exaininullou llluttrated 
artlclea on aulijecti of timely liitereet. If tlie pliutoitrapUa are ntianu 
tile artlclea alinil, and tlie facta iiutlietidc, tlie contrihutiona will 
receWe apecml alteiillon. Accepted artlclea will Iro paid for at 
reaulnr apace ratea. 

IVie purpiinc o/ this journal i» to record accuratelp, 
timplu, and MctetUnplv, the world't progreu in noiett’ 
tt/le knowledge md Indtutryal acMovetncnt. 

Sea-level Canal Fallacies 

T he riiitld Uicrwise which Is takiuK iilnco In the 
dimensions of the largust HteamshliiH hullt for 
the Aflaiiflc trade—the fact that vessels oxcml- 
liiti IKHl feet In leuKth are How either actively ongaRed 
In service, or ate niiiironcUluK coniplellon by the liulld- 
ers, has led to a revival In tho imblic press of the nrgii- 
lueiils which were used several years ago In favor of 
building a sea-Iovel cauul at I’anamu. Attenlloii Is 
drawu to the fact that since the "Imperutor” Is HOI) 
feet In length over all, and the “Vatcrluud,” which will 
Visit this |>ort next siirlug, will he 1)10 feet in length, 
and a third vessel, now on the stocks, will lie even 
longer, the time la approaching when the usable length 
of 1,000 feet of the locks of ratiama will bo found Insuf- 
fltdont to accommodate the largest ships of the mer¬ 
chant murine. 

Would It not have berni wiser, say the critics, to htiM' 
hullt the Panama Canal at sea level and thus have pro¬ 
vided a channel, free from obstruction, through which 
the world's shipping could imnn at any time without let 
or hludrouce? 

Now the pros and cous of this problem were very 
thoroughly entered Into by the Isthmian Canal Cimi- 
mlaslon when It w'as preparing data fur the guidance 
of Congress la reaching a decision as to whether the 
ciuial should be hullt with locks or at sea level. Ho fur 
as the professloiiul mind Is concerned, we doubt If any 
engineer could lye found to-day who would advocate 
the construction of a sea-level canal at Panama: hut 
since the question has lM<eu raised aud agitated In the 
lay press, we will re-state, briefly, the conditions which 
reader a canal at sen level both technically aud com¬ 
mercially ImiKissihlc. 

In the first jilace, then, let It Iw clearly understissl 
that any kind of a cniml at Pauaina must jierforce be 
provldiid with locks; and this fur the reason that the 
great dlffereiice lii lei el of the Atlantic and I’nclfle 
oceans renders at least one set tif locks uecessary. The 
extreme rise and fall of the tide at Colon on the Atlan¬ 
tic Is about 2 fi*et; at Punnma on the I’aclflc It Is 
about 22 fe«>t. At mean tide the two oceans are at the 
same level, but at extreme high tide the water at the 
Pacitlc end Is 10 feet higher than that at the .\tluntlc 
end, and at extreme low tide. It Is 10 feet lower. If 
no regnlntlng locks were eslabllslied, lot us say at the 
Pitnauia cntrniice, the dltrcrenoe lii le\el at high tide 
would cause a heavy nirreiif lo set up lu the Caiml 
from tho Puclfle to the Allaiitlc, and at low tide there 
would he a heavy current In the reverse dlreclloii This 
would render iiavlgotlon dlftlcult, for should u ship 
say 800 or 7<X) feet In length iiiuk^ a sudden 8W(>r>e for 
either Imnk when she was hieusilng this current, 11 
would he difficult to prevent her tuklrlg the gnmnd A 
single flight of locks at the Paelfto end wovild he an 
Htisoliite necessity. 

The Panama Canal looks are 1,000 feet long and 110 
feet broad, and the largest ship built to-day Is 040 feel 
lung and 100 feet broad A shlii of this sl*e, then, could 
use the Canal comfortably, since It would be taken 
through under the absolute control of four powerful, 
electric, towing locomotives. We ihluk It Is very doubt¬ 
ful If these dimensions will be extsHsled for many years 
to wmc; but even If they should lie, and vessels of 
1,000 feet length should be built, they would have no 
relation to the nroblcm under consideration; aud this 
for the reason ^t Hhl))H of this mIw are hnilt solely 
for the heavy dKausatlantlc pasaeuger traffic, and only 
lu such service can they poaetbly be made remunerative. 


Nof within m tl#e-tl»e of the youagert cbH« thgt 
stioll out tvhat la hpre iHdng wrtttai, wlU there he *, 
call for euch ohlpe on the vartoae njulw Xfhtoh wek 
or will aeek to i««i through the t’gsaiM 
Nature itself, however, has decreed that no KA-leyel 
canal shall ever be constructed at thte Tgth«in«T and 
Its flat Is to be read in those enonnoins nweses of un* 
stak:- material which, unsettled In their age-long equi¬ 
librium liy the digging and delving of man, are now 
moving slowly but with Irrealatlble force Into the canal 
prism. The problem of removing this smtertal Is vary 
hcrloue, it l» true: but the skill and resources of the 
engineer are equal to tho task. The Canal will be 
opened <m time; an unoiistnicted Manuel for the iws- 
sage-of ships will be maintained; and the work 4»f 
transporting the dfbris wilt continue, until the last 
cubic yard has slipped Into tho channel and been re¬ 
moved. Tlien, when the angle of repose that has been 
ordained by nature has been reached, the Canal may 
lie looked upon oa a completed work. 

Wo ure speaking, however, of a lock canal with Its 
surface 86 feet above the surface of the adjacent oceana 
If our engineers were now engaged lu constructing a 
sea-level canal, the bottom of the excavation would 
have to be curried down 85 feet below Its present level, 
aud throughout the whole nine miles of the Oulebra 
section an enormous additional slice of material would 
have to Iw taken off the slopes on either side Of the 
canal prism. It does not take a professional mind to 
understand that sliding, which is so serious In a cut 
of the present depth, would bectime alisolutely over¬ 
whelming were that cut carried 86 feet farther down, 
and the e<iulllbrlum of the mountain divide protiorllon- 
ately disturbed. As matters now stand, sliding has 
lieen such that at one point, where the proposed sloiies 
on either side were three vertical to two borlxontal, 
the flow of the treacherous material has been suoli that 
tlie present slope is one vertical to seven horlcoutal, 
and the width of the cut at the natural surfaev of the 
ground has widened out from 670 feet, as planned, to a 
prtwnt width of 1,800 feet. * 

In I lew of such coudtttous us uow exist, It would not 
take a hold prophet to state that If tho canal were 
cut through the divide down to sea level, both the time 
and tho cost of coustructloii wtiuld be doubled 

Japan’s Battleriruiaer Squadron 

A stuteness is a pronounced characteristic of 
the Japanese character, and nowhere Is the sagac¬ 
ity of this iieople shown to such good effect as In 
the ui>-hulldlng of their navy—lu which enterprise they 
have made few, If any, mistakes. Hence, wo may rest 
assured that it was not without very good reason that 
the Japanese Government entered upon the construc¬ 
tion of the four powerful and very costly battle¬ 
cruisers, the first of u’blcb forms the subject of Illus¬ 
tration and comment on another page of this Issue. 
Our Navy Department, It Is true, regards with disfavor 
any projnisal to build bigb-siieed battle-cruisers for 
our service; holding that, In view of the limited appro¬ 
priations which are available. It Is best to put such 
moneys as are appropriated Into battleships carrying 
the heaviest armor; since It Is by such shiiw that the 
final decisive stroke of a naval conflict must lie given 
It may tie that the Japanese strategists, having In 
view the conditions which would prevail In the event 
of bustllUles with the United Htates, believe that they 
could deal the most teUiug blows If a considerable part 
of tlie dlsplaeenient of their new construction were 
emtiodied In a numlier of ships of great gun power aud 
of sufllclent speed to elude our battleship fleet and ac¬ 
cept or evade an engagement as the coudlttous seemed 
favorable or otherwise to their success. 

No one who makes a study of the “Kongo” and her 
throe sisters will deny that the quartette will add to 
the Japanese Navy four Identical ships whose jggMffii- 
tlHlities are very formidable indeed. A squadron 
batteries aggregate 52 of the most powerful naval JtlltfM 
afloat, and whose speed Is sutfli that these batteries hgtk 
ls> carried from imint to point at 28 knots siutgilMd 
sea speed, aud whose fuel supply of 0,000 tons 4(f* Ooai 
and oil will be sufficient, surely, to enable thent to cross 
the Pnclflc and return wlthqqt ^lenJshmdht, forme a 
flghtlug unit which may wgU give our naval strategists 
III Washington cause for serious retleotlon. 

Gun for gun, armor for armor, a “Kongo” With as 
iulvanlage of over 60 per cent In sea speed, ghbnld prove 
more than a rnalch for any of our battl^htpe anterior 
to the “Dolaware" and “North Dakota;” moreover, the 
Japanese admiral would not tiesltate to phiee these 
four ships In line for a fleet actlob, where, aUhotHfli / 
they could give more than they could tal^ the exeellent 
distribotion of their nine to ten-tneh ariaoT, coti)dM 
with the' heavy protective bulkhmdlUf, Wogld enable ‘ 
them to stand msne very heavy panisbiaeht. « 

The speed, the extraordinarily wide raifige ilf getloh 
due te their enormous fuel stopply, and the great rtui^ ' 
and power of their batterte«. would mhke the exlgtepCe 
of such a fleet, in the evpaf of haettUtles, a Inint W 
for strategists to craek. They wotdd ihhiiw thh «int^ 
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On the other hand, we hear nUlBihW ,*Ww ’iWt 
Rritatn that the battle-cralger type Ik to he 
tittued, or rather, that it Is to be merged with W 
igirent battleship In a new type, combining the a|»Wi 
of tl»e one with the high offensive and defthetVh iwelt- 
ties of the other. 

The Eigtoiy We Want to Btmd 

P lflAOB is the child of war. The present geneta*’ 
lion Is 'enjoying, throughout the most blgh^ 
dvillaed iiortlou of the earth, a period of quliati 
aud peace such as la perhaps unprecedeuted la the his¬ 
tory of the world. Not that all war has ceased^ took 
at the newspapers Is enough to eonvlnue nS of the eon- 
trary-~~bat such wars as have been whged within the 
last forty years or so have not—4» the Western World 
at leust-^rawn flame and sword through our very 
hearths and homes, have not evou disturbed liMlustflnl 
and mercantile pursuits lu any very dlstf^ng meUS- 
ure; The arte of peace have continue comparatively 
undlsturtied. 

Thus a generation has sprung up for whom wgr 
and military pursuits are of academic rather than of 
vital Interest But the writing and teaching of history 
has lagged ls>hind the general spirit of our time. Tho 
scholastic historian la often still content to recount for 
ns the catastrophes and Intrigues which convulsed the 
nations In their struggle for light and life. For the 
truly essential factors of human llfe—lndustry, com- 
merce, economic conditions, science and art—these “hla- 
torlODs" have at most a paselng reference here and 
there. But, It may be urged, such tuples are reserved 
for sjieclallsts, for works on the history of ludustry, 
art, science, aud so forth. Tho retort is: Then tho 
history of wars belongs to the specialist lu military 
science. Burely hie field Is more remote from general 
Interests, at the present day, than that of the manu¬ 
facturer aiid merchant. If. therefore, the general his¬ 
tory written and taught for the benellt of the general 
public. Is to borrow (ns It must) from special Helds, 
Huraly it Is more natural that it should select ehuie 
ters from the history of science, art, and i>olltioul econ¬ 
omy, than from the records of >var. 

We may compare the wars thnmgh which n nation 
passes In the course of Its evolution, to the sicknesses 
with which an Individual battles on his way through 
life. What would we say of the author who should 
write the biography of some great man, and content 
himself with an ac<cunnt of his struggles with the 
measles, croup, and other ailments which ho succem- 
fully encountered, until at last the grim enemy won his 
accustomed victory? Bnoh an account might indeed be 
of Interest to a siiectailst—to the medical practitioner. 
To any other person It would apiiear nauseating. But 
this Is precisely what the average historian does In re¬ 
lating the life history of nations. One would almust 
think that war was the chief end of human exlstenee! 

' And tliere are so many things which We, the reading 
public In tho twentieth century, would like to know 
tnm the historian. When did mmi begin to mine coal? 
When and bow did money come Into general use? flow 
much gold has been la circulation In the several civil- 
laed countries of the past, and bow have the figures 
changed, and what are they now? To-dny the popula¬ 
tion ot the United States la about itlne^-one mlUlou 
souls, that of Germany slxty-flve millions, of the Brit¬ 
ish Isles forty-fIVa mllttons, of Fraiiee thirty-nine mil¬ 
lions. But how did they stand relatively ten, twenty, 
thirty years ago? Who Wonl^ say that this to a matter 
of Indifference to ffo nattona concerned? 

But above all, tot not history be a mere narrative, 
a colleetton of pretty stories and romance advantUM* 
-^though romance has |te place In hlstory--bttt tot tw 
have a sober account Of the history of nUffilrilid, whfafh 
to DothtDf more nor tom ihan a natuittl phenomeiuim 
Itot notWstory bs presented as a serim of causally dto- 
OOhtMted events, determined by the oaprice of faKprad 
thdli^oalg, bnt as ap orderly wglttenee. of steps in a 
ftoocem of evohition gotentod by tho ^oxubto tows of 
nahtra.' ' ■ . ' . 
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AUtoiKOhlle iiitMUifaOtureeB we ovailinc themMlm of 
t)w nei^ ptioOM^ iot the jwodttotiiMi of nuhH-wtoal oust* 
iftj f One of th* tefest Bn^lieh automobilo mutu* 
fnotttreM W imt^ed an eleotrto funiaoe for lapplyittK 
oAtthun ef thla kind for maohlneB mado at ins factory. 
The IMM hAii|a< tadnatrr.-'Statiedoe for the year 
1909 Mned by the Department of Conuneree ahow 
that them were 4S3 iron mines in the United States, 
employUitr 69,176 persons, and oostins for operatton 
and ikveiopmeni 17^071,890. The production of iron 
ore in cmide form was 61,647,126 tons, and its value 
at the ndne woe 8106,636,674. 

AiprniMi of Our BaBroada.—The Interstate Com- 
meroe Cooqunisiiion have presented figures to the House 




Safiratfntte VaadaHem at aai ObaerTatwr.-^A suifra* 

gette boimh (this time a real one) waa expired on May 
21iit under the west dome of the Royij Observatory, 
Edinburgh, in immediate proximity to the 24-lneh reflee- 
tor and other instruments. Only the strong floor of the 
dome prevented serious damage from being done. 

Errors in Seieatifle Tablea are the eause of much 
vexation, and somatimes of grare disMtors. In a letter 
to Nalurt (tailing attention to a series of errors in the 
1866 edition of the Smithsonian Pbysioal Tables, Mr. C. 
T. Whltmell makes the admirable suggestion that all 
disoovered errors in tables should be sent at onoe to some 
olBoial body, whioh should annually publish oorreotiona 
of them. Here is a suggestion, realizable irith a mitdmum 
of labor and expense, of whioh the soientifio world ought 
immediately to take notioe. The International Associa¬ 
tion of Academies appears to be the body beat flttod to 
handle such an undertaking. (The errors disoovered by 
Mr, Whitmell have been eoneoted in a later edition of 
the Smithsonian Tables.) 

The International AasodaBon of Academia* held its 
fifth meeting in St. Petwsburg the middle of May, At 
the suggestion of the Berlin Academy a oommittee was 


AoAomolrile 

Beating the Steering-wheel Rim.—To avoid the diffi- 
oolties resulting from a cold-steering wheel, Rueben S. 
Smith of Marshall, Toxas, in a patent, No. 1,062,746, 
arranges an electric heater of a special construction de¬ 
scribed in the patent, in the boUow rim of the handle 
wheri, so that ^e rim null be heated eleotrioaUy. 

Two Patents to Howard E. Coffin.—Howard E, Coffin 
of Detroit, Mich., has secured two patents. Nos. 1,060,* 
816 and 1,000,820, relating to starting deviwiH for explo¬ 
sion engines in whioh otunpressed air is utlliztid by a novel 
valve arrangement in securing the automatic starting of 
the engine. 

Head Lampa That Shift Automatically. -In a patent, 
No. 1,063,662, Charles C. Bruff of Coalport, England, 
mounts the head lamps of automobiles with reriieal 
reflectors which can lie rotated in front of the lamiis and 
are automatically and Mimultanoously rotated in awsord- 
anoe with the turmng of the automobile so that the beam 
of light from each lamp is divided and an area is illumi¬ 
nated whioh extends both directly in front of the t ehicle 
and in the direction in whioh tlio vehicle is being lurniKl. 

A BeU That Rings When the Tire Is Deflated.—Uei'- 
nutnn Jacoby of Eborslodt, near Darmstadt, Oernmny, 


Appreiwhitlun Bub-committee showing that a carefully 
worked tmt ectlmute places the cost of Arid work for 
aiqnuising the value of the railroada in the United 
States at nearly 82,000,000 per year, imd aa the work 
will Dooupy from five to seven years, the total cost 
wiU be from 810,000.000 to 814,000,000. 

HmI CmuI Dreditng OperatloBs at Panama,—The 
various dredgiag units in canal eervice at Panaam 
are to be oonsedidated with headquarters oA Paraiso. 
The flniJ work at Panama will be done ffiie two 
large hydiwulio dredges which are nearing completion. 
The fttri supply for these dredges will bo brought from 
the Athuitlo end of the canal in barges, and the fuel 
oil will be {fiped into a tank at Paraiso. 

WMenlag a Tube RaHway.—The Oty and South 
London Tube Railway, the flrrt of its kind to be built 
m London, ia to be widened. Its present width is 10 
feet 3 inches, and under the scheme of reconstruction 
this is to be extended to a width sutfieient to accom¬ 
modate oan of the same siu as those that use other 
and later tube railways. These tubes are oast-irou 
lined, and their enlargement will (ndl for some interest¬ 
ing rBeonatruction work. 

An Advoatage of Railroad EleetrlfleaUoa.—An inoi- 
dental advantage of the use of electric traction on 
Tailroads has developed in the freight yard of the New 
York, Now Haven & Hartford Railroad at the Harlem 
River, NeW York. The abolition of steam looomo- 
tives has so reduced the noise and smoko that laud 
in the vicinity it now being covered with dwriling 
houses, whioh formerly was <vmsidere<l, l^eoause of 
these miisanoes, to be uninhabitable. 

The lOereaaed Sloe of Deatrcyera.—Tliat there is a 
steady growth in the size and the power of the destroyer 
is evidenced by the dimensions of the latest boate of 
this type whioh are to be built for the United States 
Navy. They will have a length of 310 feet, a beam of 
26 feet 10 inehes, a draft of 9 feet 3 inches and a dis- 
plaoenient of 1,090 tons, with a speed of 26)4 Icnots. 
Inrideotally, there will be a great inmease in the cost. 
Bids for six vessels of this typo vary from 8866,000 
to 8034,600 for a single vessel. 

Ship’s Rudder with a Doorway.—The now Cunord 
Imer “Aquitania,” which is about the same size as the 


appointed to encourage thetnganizadon of vuloanologioal 
institutee in the varions countries; ultimately an inter¬ 
national oommission will be formed to act as a eonneotiug 
link between these national bodies. Another oommittee 
was appointed to oonsider the freribiUty of introducing a 
more acieutiflo scale and definition of compound colon 
than now exists. One of the most interesting topics con¬ 
sidered by the assotfiation, and ultimately referred to a 
committee for further attention, was a French scheme 
f<w reforming the calendar, according to whioh Easter 
would fall on a fixed date and any day of the year would 
always fall on the same day of the week. The asauoiatinn 
was lavishly entertained, and the delegates were individu¬ 
ally presented to the Czar. The next mewtiug will be 
held throe years hen<x) in Berlin. 

An Intarnaiianol System of Pilot-Balloon Sutlons 
ia a dsaderatum to which Prof. Morgesell, president of 
the International Oommission for Bcientifie Aoronaii- 
tios, has recently called attention. A piiot-bailoun oai^ 
ries no basket or apparatus of any kind; it is simply 
set acirift, and its motion through the air is followed 
with a theodolite. It thus serves to determine the 
direction and force of the wind at different levels. In 
Qennany there ate upward of fifteen stations at whioh 
such observations are made every morning, and Prof. 
HcigeoeU urges tlmt other countries establish a cor¬ 
responding number, in proportion to the extent of 
their territories. The retdization of this project would 
be not only of great theoretical interest to meteoro¬ 
logists, but also of much practical value to aeronauts. 
It is undersUMid that about fifty such stations will bo 
established lu Russia within the next two years. 

The Expcditlan tc Easter Island initiated by Mr. 
Soorcsliy Routledge, brief mention of which was made 
m the Hcisicnric AMEaicAN of September 2l8t, 1612, 
page 230, sailed from Falmouth, England, on March 
25th. As previously elated, its object is to study the 
remarkable stone statues and other remains of on 
unknown people on this mid-Paciflo island. As there 
is no regular communication with the island, the party 
goes in a small yacht, chartered for the purpose, and 
.id subsequently make a cruise among the less-known 
islands of the South Pacific. The expedition is under 
the auspices of the British Museum and the British 
Association for the Advancement of Soienoe, is aided 


m a patent. No. 1,062,667, show* in eouneclion willi a 
pneumatic tire, a bell and a spring actuated sounder, 
therefore, normally clear of the 1>e!l, and having a jairtion 
projecting relatively near to the ground surface and 
alongside the tire, so that any unusual deflation of the 
tire will cause the said part to strike the ground and result 
in a sounding of the bell. 

A Novel Anti-skid Device.—A patent, No. 1,062,018, 
ha« been issued to Thomas Townerid of Winnepeg, Mani¬ 
toba, for an attachment to aiitoniohile wheels wherein it 
18 sought to 4)fevDnt the wheel from skidding or sliding 
sidewise by providing a senes of spring-controlled dogs or 
claws whioh may bo depressed to engage the ground sur¬ 
face, an adjustable wheid being provided to dopress the 
dogs to a position beyond the eircuraference of the tir«' at 
the under side of the wheel as the latti'r rotates 

A Novel Wheel Rim.—Victor Lindholm of Hewjuiam, 
Wash., has patented, No. 1,1X13,888, a wheel rim, one 
flange of which has an entrance opening, which can Im 
closed by suitable means provided for that purjxiHe. 
The tiro is composed of a series of sections of wire ro|)e 
molosed in a rulilier casing and bent longitudinally to 
oonferm with a conventional lire with the sections tield 
at their ends in tuiies which can Ih) slipped through the 
lateral opening in the rim flange and then adjusted to 
suitable position, so that the tire will lie composed of a 
number of tJiese sections resting side liy side and extend¬ 
ing thus entirely around the rim of the w'lieel. 

(Tar Rubs 83.6 Miles on a Gallon.—Exceeding by 
many miles any previous world’s ns'ord for mileage on a 
given quantity of fuel, a Franklin car, in an ofHcial test 
by the Automobile Club of America, recently ran 83..5 
miles on a single gallon of gasoline over the roads of Long 
Island. The highest previous ofliaial record was 46.1 
miles, made m 1606, also with a Franklin oar. The new 
record was made with a specially coustnicted car having 
a stock motor of 18 horse-power, and a rear axle geared 
1te L Since there was no differential which would fit 
this special bevel gear the oar was driven only through 
one rear wheel. A Newcomb earbmwter was installed 
on the engine. The oil consumption was so small os to 
be almost negligible, less than )j! of a pint being used 
during the entire run. At this rate a oar would make 
•6,344 miles on a gallon of lubricating oil. The gasoline 
used had a specific gravity of 0.732 (or 01.8 dog. Bfi. at 


“Impentor," is provided with a novel feature in her 
balanced rudder. This consists of a doorway leading 
to the interior of the rudder, whioh is of sufficient size 
to admit workmen at any time it should become neces¬ 
sary to remove the pin which connects the rudder to 
the ship. Aooording to the Shipptrtg World, this pin 
is four feet in length and is laii^r than the heaviest 
projeetUe made for modem artillery. 


by a grant from the Royal Society, and is promised 
further asaiatanoe on the part of the Chilean govern¬ 
ment and the proprietors of Easter Island. The party 
oomprisos, besides Mr. and Mrs. Routledge, Mr. 0. C. S. 
Crawford, of Oxford; Lieut. D. R. Ritohie, R.N.; and 
Mr. F. Lowry-Corry, of Cambndge. 

A Change In Department of Agriculture Publications.— 
The Sooretary of Agriculture has announced a new plan 


60 deg. Fahr.), nu adulterant of any kind being used. 

Relation of Brakes to Car Weight.—In the May 10th 
issue of the SciENTirir Amkrioan there was published an 
item on Brake Capacity and Efficiency. The state¬ 
ment, attributed to Prof. C. B. Veal, of Purdue Univoi^ 
sity, that brakes should be designed with one square 
inch of braking surface to every ten pounds of oar weight, 
should have been given as one square inch to every fifteen 


CoHiplatiag tin World’s^ Oeduu Survey.—That the of publication work for hts department. The old inde- pounds of gross oar weight. In pointing out the error in 

worie of ohartiog the tookd'ood shoals whioh ooostitiito pendent sorios of bulletins and circulars of the thirteen this item Ibrof. Veal informs us that the coefficient of 
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raperted. Of tIMx total, 10 were reported by uavul bulletins, written in popidar language for sdected and 

veiwdla, ISQ by nurvoyittff ships, 6 were found by vsnidt gunerel distribution. By this ^an the oonfrwion that 

strlklUg upon thoin, 66 were mpoTMl b;f various British has resulted from the multipUoity of aeries of publi- 

ond fbni^ UttillK^fies, odd 311 Were reported by oationa will be avoided, and the saving of a considerable 

wiloiiM fOrel^ gorei^ sum wiQ annually be effected. Under the new plan 

TentllkiijfrMreiMM laSMell^ the department will disoontinue the general diatribu- 

Tlw reipyiri (fit; % Bureau* and Oomesdo tion of matter so sewntiflo or teohnioal a* to bo of UtUe 

CoB^ire* Ihi^ ^ Otfr iki|^a#tures for export or no use to the lay reader. It wiQ supply teOhnieal 
6 of to 1908 to inftwmattononly to thoredireijtly totstested ud oapoble 

h*v» of uito8 eolentiflo onulyaet, hod of nadentaitdiaff the 
feu yrew ago tato ^ nmtidh work ooaohed to eoienRlIo terms, 

eirewa^/IO 67:.tol»Hoai, A larger lUiiwmt of tofonntotou' to popular fom wWoh 

^ to ^ao «iatoa . pwitootLv^ and the hooitli of the natton, wiU bore- 

r 77 tT''^ ' ^ ‘ •ftof.'he.ditoilihutad. 


friction will be determined by the kind of material and 
finish employed in the brake drum and in the lining; 
and that this oooffleient, the heat and wear resisting 
qimlities, design of the brake, as well as the relation of 
the peripheral volooity of the road wheel to that of the 
brake drum, all have a direct bearing uiion the amount 
of brake Burfaoe required. In general practice the rela¬ 
tion of wheel diameter to brake drum diameter varies 
between 2K to 1 and 2)4 to 1 for pleasure oars, while for 
a loaded truck this ratio may run ae low as 1.8 to 1. In 
the latter ease the amount of brake surface per unit of 
weight may be reduced by one half the above value tor 
pleasure oars. In both treasure and commercial vnhi- 
oles, if tranamiraion or jack-shaft brakes are provided 
Instead of the rear hub type, the amount of lirake sur- 
foioe required wiU be decreased approximately in propor¬ 
tion to the increase to brake-drum velocity, since owing 
to the meclHuiical advantage gained in the gear reduction 
the Home MtonUag effect con be secured with less braking 
Pttm 





An Integrating Opu^nMUcr for SteOir 
Photogcafilif 

By JMquw Boy«r 

M jn.ES BAIliLAtlD lMi« prownted before tbe 
. Academy of Sciencee of Parts an opaclmoter 
which will render vulnaWe service to astronomers In 
the study of sUllar photographs. The opadmeter 
which Im now most extensively em¬ 
ployed In astronomical olMorvatlons 
Is Hartmann's mlcropbotometer, 
which, though excellent In Its way, 
does nut aptssir to satisfy all de¬ 
mands completely This Instrument 
produces, by menjtis of microscope 
ubjoctlves of high niaKnlfyluR isiw- 
er, real images of tbe photographic 
t>late and of a movable photographic 
atandard scale, Increasing In dens¬ 
ity from one oJid to the other. The 
grain of the sliver deposit Is seen In 
both Images, and the measurement 
consists practically In comiiarlng 
tbe distinction of tbe grain In the 
two photographs, and Undlug a part 
of the scsle comparable with the 
alar Image Hence the scale must 
hare the same grain as the star 
plate, and It must therefore be 
changed for each new emulsion and 
develoiwr. 

Another recinlreinent, still more 
Important and more dltllcult to real- 
lae, is that the star Images must he 
perfectly homogeneous. This is never 
the case with extra-f<«al Images; 
those formed hy modern Instru¬ 
ments do not show visible wings, 
but they are more transiMrent at Balllaud’a : 

the center than at the edge 
Schwarachlld has overcome the dif¬ 
ficulty with Ills “Bchrafilercaesette,’' but this Is an ex- 
tromely complicated apparatus, and If cannot lie used 
In some kinds of astronomical work For example, 
It would prevent the simultaneous employment of 
a photographic equatorial and a telescope of short 
focus 

It seems preferable to adopt an oiitleal system aim- 
logons to that of the Oouy spectrophotometer. This 
has been done In the Balllaud opadmeter, a plan of 
which Is shown lii the accompanying diagram. 

In Katllnud’s liistrunaent, as in Hartmann's, the shir 
plate tt Is comtwred with the scale E with the aid of 
two telescopes, / and //, and a Hummer and Brmlhati 
double prism /*, which Is cemented together and forms 
a cube. The central part of the diagonal aurface Is 
clear, a ml transmits light from the telescois* I, whose 
outer ports are silvered, and reflects light from the 
telescope 11 In the present instrument, however, the 
two objectives L V are focused on the plate B and 
the scale E, so that the prisms are traversed by pencils 
of parallel rays. A lens L receives both iieucUs, and 
forms superiMwed Images of the plate and the scale 
In the plane of the eyehole O. The eye placed behind 
this aperture receives the whole of both luminous pen¬ 
cils and, looking at the lens L, compares the lllumlua- 
tlon of the central siwt, produced by the rays coming 
from the star plate, with the Illumination of the sur¬ 
rounding annular *one, produced by the rays coming 
from the standard scale, and reflected on the double 
prism. 

The region of the plate nnder observation Is the srea 
whose Image Is bounded by the eyehole. This area Is 
inversely proimrtlonal to the magnifying power of the 
Ojitlcnl system L which, In turn, Is jiroportlonal to 
the ratio of the foeal lengths of tlie two lenses. Kneh 
of the telescopes I and It, which are exactly alike, is 


rM«eetlV«ity. ’ ^ advaataiM ^vmmA 
BaUteoAeiMfiteiMM dupUeato ^UbA'ltda baed 
■tabad tn ate ohaarntonr ftf Butdanat. BooinaiUt) a«a 
v»Tf avMent. Id the trat timi, ^ li» poMdble to dddmi- 
nr* vltta tUfl InatrnmaDt tbt atgrcifate traoipareiMjf of 
an? part of ft plate laeUat tn ttetfonaft?. Only 



integrating opaetneter, employed la the atnd? of otellar 
In the Oheervntory of Parte. 

one standard scale ie required and the comparison 
is made lietween tbe brightness of two adjacent 
surfaces. 

When the stellar image Is very heterogeneous, espe¬ 
cially when the edge, bounded by the eyehole, is 
much lighter than 
the central part, the 
central part of 

.. ■ „ .. ■ ■■ M I the Held of view ap- 

-at * pears bordered by 
bright bands which 
change in aspect 
" with the slightest 
^ movement of the eye 

*'* and make tbe nieas- 

I nrement uncertain 


Plan of Baillnnd's opneimeter. 

This defect Is remedied by the addition of a sm*;’! 
view telescope IV focused upon the aperture In the sil¬ 
vered surface of the double prlam, and provided with 
a diaphragm (which serves tbe same pnri>ose as tbe 
eyehole), and an eyepiece V, which forms an Image of 
this diaphragm on the pupil of the observer's eye. The 
central aiierture of tbe silvered surface still appears to 
be bordered by a bright band, but this Is fixed In posi¬ 
tion and brightness, and does not dlmluish tbe accuracy 
of tbe settings, provided that tbe measures are made 
by contrasting the brightness of tbe two gurfftcee sep- 


' (M te rnmUir «oM 

'tote totebtoeoB). >.''.i '"’AvVS 

When the laetrument |» ]#«« Ip «Mt wftftWiS^ Ipm. 
trtOy an’tetegratiog 
totfti Ulumlaatloo piWhteil te lift 

from potae of ftMUr 

_ Image. • -■ '> ■/, /■ 

Cfttliod* Biiw 

By Oor Boiltii Cwftft p ww i aitf 

W HEN a carbon HIIlDMMIt IftttlP 
la operated at a tpmtow 
normal (for Inotniico. ft OOrvnit , 
lamp lit t8 volte) ft Wftteh ftloW Ift 
wHuetimes seen to M tbft whole. , 
bulb, wMob, In the Mpeeteoscepe, 
sbowft the Unee of aaemiy- Tbla, 
glow, ou ftocount of the gftft given 
out hy the bulb or the fllahwat, wtH 
dlsftppteir ftgftln after iwo to thtee 
minutes. On approftdbtell ft hens' 
shoe mftgnet it la coneeutntol teto 
a oinglo tube of tem puitog 
tbroUj^ tbe Incatideiioent fttemeut. 

These phenomena, wHlob have 
been nwently Invwtfgated by Prut 
L. Honltevlgoe of ManeUlM Ute- 
vendty. an evidently due to the 
electrons given oat from tbe carbon 
fllamwta, aad whtob by strtMag tbe 
reddual mercury vapor in the bulb 
wtll render this lumltmuft. 

When glftas reaervoln of dUter- 
ihetographs . eut forms are cemented to the bulb 
and the apparatus Is ceonected with 
a aaedealrpusap, the glow la seen to 
penetrate Into (he reservoir to ft distance that Inota ft a w 
with tlie vacuum and the heat of the fllament If In 
tbe apimratus are Inserted eleetrodeft kept «t dUtftrant 
tension, the glow la seen to behave like s gaseous mass 
negatively charged In bulk, that it to aay, it is attracted 
hy iwMltlve and repelled by negative charges. The ef¬ 
fect of a miignetic field Is not very marked; while tbe 
glow In seen to contract, no lateral deflection, lo aeeocd- 
once wlUi the laws of electro-magnetism, Is obserred. 

These phenomena seem to suggest that the mdow Is 
due to electrons sent out from tbe negative end of the 
fllament, which after traversing complicated paths In 
Ihe Interior of the reservoir, return to the positive and. 

Interesting phenomena are aleo obtained With an ar¬ 
rangement similar to that used tor the prodnetlon of 
canal rays (Fig. 2). An Incandescent bulb A taaen- 
nected with tbe reservoir fi by a tube 2* which con¬ 
tains either a platinum coll or a hollow plattonm oyHD- 
der ralsetl to a higher potential than the flUnpcnt; tele 
Is how an electrical “acceleration" Held, adjustable Iht 
win, is establlsbed between T and tbe fllaiwmt Under 
these circumstances tbe same diffuse lumlneacanM as 
before Is obtained In the reservoir B, pyoHded the 
vacuum lie sufficient, except that It contains ft cooalder' 
ably brighter beam of raya with accurately dsdnadl 
outUuee. The mme phenomenon la observed with a 
lamp worked at normal tension, but it Is altered dhl- 
tluctly by any slight variation In the operation of the 
lamp. 

A characteristic feature of tbe rays la their extras 
ordinary sensitiveness to tbe action of magnets, even 
the torrestrisl field being snfflelmit to produce an ap¬ 
preciable deflection. 

From the experimente made with those rays It is 
concluded -that they are real cathode rays of compara¬ 
tively low speed, say about 6,000 kilometers per second. 



















tm otto 

" tbe 

m^mkm «>^ ^ ia:m Mtetuw heavier 
ateMir heen ac- 

oioflldiM eliN^'liilie, MwAiia OH Oout- 

pa^- r !iP % '#»^W»i^ twovght oat a new 

jtual «til(lt.» wlil4» toKaa fh0 place of 

Itui(l^'t^;'|ip:f|^li^^ evaa more poiver 

tbah i|l^''^mlom at toaaune. 

pp, tiu tumd, treat a4ntoaei>i«ttt hae taken 
fHiutH i» the ^vatopnleut of ac^panttni to iwnreMie the 
pe^ 4aMfaA troni axtettot tatHa miA ae keroaieiie, 
aio^ 4h#hit«e and heavy oUa Thia was elearly 
an^ Oonvlaaiatly daiaaoatntad in a reoant test tn New 
Yerit 01^ of ^ O. C. vapodaor whhdi has heeu intro- 
doead into this fleoatry Iv an BstUsh flna. 

YStali vapoviaar takes the piaee of the mhdler en the 
vehlda and esssophtes tt in appearanoe. it la eoastcnct- 
«d In soldi a Mnaev that tbo fuel, la belnt drawn 
thiOnd^ It, ta lfiiiiijeetsd to the heat of oast hnni aci»uDa> 
Mtshs OthttSh an kept «t a hl«h tsnpevatoie by the 
eidiinst taies. Yhus the tael is vaporised before it 
rsachsa Idbe eSri>uretsr and Is In proper ecmdltlon to be 
ariXfsd with ootslde air to form the explosive mlxtore. 

tn the test maOtloned seven] dUCereut taels were 
tried. These ineiuded asseline, kerosene, denatured 
ateOlMt, heavy oil dtstlllnte and a refined pine wood die- 
tlflste havlttf the nature of turpentine. With the en- 
ylna runnlnf at 1,600 revolutknpi per minute, 08 hom^ 
power was obtsloed with casoMne when <ventlnK ^ly 
with the carbureter. With the vaporiser safitehed tn 
between tbe tael aapply and the cartrareter, the horoe- 
power derived from gaaohae, at tbe same motor epeed, 
WM 67; with keroeeaa, 07] with the turpentine sifirit, 
07.8; whh dlatiUnte. O&O; end wtth aloobol, n. The 
Ooneumptlon of RBuoUne wtth the carbureter was 0.S of 
a powid per horse-power per hour, wUle this fixure was 
reduced to fi.7 with the Introduction of the vaporlaer, 
npreaentiitc a saving of 12% per cent. 

Tbe following table shows tbs exhaust gits analysis 
at two dldWrent apeeda of the motor, first with the 
carbureter, and then with the vaporiser: 


r-WItb csrbwretor-., ,~1V]tb vsnuriur--, 

. 1,900 1,600 l;200 1,000 

.. 0.6% 7.4% 12.0% 10.2% 

.. lil% S.2% 0.0% 2.8% 

.. 2JJ% 4.8% 0,4% 0.8% 


tact tha InatSht the cyttndera and valves are clean. The 
proeess only the cnrbon and does not attack tbe 
metal pt the cylindera Ip a cylinder where the carbon 
deposit hi ektrcmely heavy, only a few minutes are 
rennlrad to burn all of tbe deposit away. 

The Prototype of the Yale Lock 

By Walter Schumann 

N ot long since I had opportunity to discover tbat 
the principle of tbe Tale lock, so well known to 
Americans, Is not tbe product of the tertilo brain of 




A “Yate” leek ^ Rmaan times. 


/-/. wV/'/ 


The temperature at whlcli tbe fuel Is mixed with air 
In the vaporiser varies between 600 and 780 deg. Fahr. 
A certain amount of air pasaes Into tbe vaporiser and 
la raised to this temperature, although the mixture Is 
reduced W a temperature of about l22 deg. Fahr. on 
beliif mixed with addlttonal air In tbe carbureter. 

SooMwfaff Gfirbon Dopoott with Oxygen 

C ARBON dapoBit In tbe cyllndan and valves of In¬ 
ternal coittbustton eugliiea baa always been one of 
the great (HSadvantagea of this elans of motive power. 
This la empbaslMd more strongly In the aulomoblle 
motor than In any other type of engine on account of 
tbe ftaiiaency with which It la found necesMry to take 
down the cylindera and remove the valves for the pur- 
IMBS of getting rid of tbe carbon deposit 
However, the inoiorlst may now rejoice, 
for a new qUleli and easy method has been 
found by means of which the worst car¬ 
bon dapostC may be cleaned ont of tbe 
eaipbte tn a few minutes without the 
neoeestty of taking down tbe motor or re¬ 
moving tbo valves, The daviee la huoam 
as the riy-KstbO, and Is shown in otwra- 
tlon In the. aceoupanylus Uloateatlon. 

The ostfit oong^ of a tank Of oxygen 
gas,' a ai^lliw vcllve kM ;ffegatator, a 

raaairviola‘>'iM’ IWO. aaiMiaal’iaat“«f praa- 
sftHf^'kiiaa.aitdVa tprch. Op/ripi and of 
ttm.khiMjhpikMfdebOp^ ■ 

briri:ip«.'alkrit.'lll:iaehaa in#/' W'ihla.., 

^ 'W'fWWfka a' 
vi#« 'cap' 'C«;k«M«ria only a 
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Egyptian pin-type lock invented over four thou¬ 
sand years ago. 

an American Inventive genius, as I bad hillierlo ahva>s 
surmised, but that It was known to andeiit UnmaiiH, 
and was In use by theui, as early as the tHtginnlng of 
the Ohrlsttan era. If not liefore. 

Par up among tbe Taonus Hills, about half on bmir's 
trolley ride from the well-known Oerman apa of Horn- 
burg, tbe erstwhile favorite watering place of tbe late 
King IQdward VII. of Biiglaud. on a commanding hill¬ 
top, is an old Roman outpost that was destroyed by 
the barbarlana. Of bite years, however, and at tbe 
instance of arciueologiets, the alte of tills outpost has 





been thoroughly Investigated, tbe mlua laid bare, and 
on tbe original foundatlona tbe walla of tbe outworka 
as well as tbe inner buildings have been reconatructed 
according to Roman tradition. 

Among the many articles of use and ornament dis¬ 
covered In the course of tbe excavations, all of which 
are exhibited In one of the reconstructed buildings, 
tbe thing tbat Interested me most was the style of 
lock that had been tu use by these Romans, it is built 
predsoly on the principles of tbe modem Tale cylinder 
lock with its tumblers and serrated key. I procured a 
replica of one of these locks (there were a number of 
them, each with a different combination «f tumblers) 
and I herewith submit a drawing of It 

One of tbe drawings shows the look closed and the 
key withdrawn. It will be noticed that (be four tum¬ 
blers have dropped Into the serrations of the iKilt and 
securely hold it In place, preventing it from being 
sllpiied back. Tlie other drawing shows the key In¬ 
serted In tbe slot, tbe tumblers raised, and the bolt 
sllpiied back. 

A glance Is sufflcleut to note that the look Is built 
on the same prlnclplo ns the mislerii Tale cylinder lock. 
tbe only difference Itelng tbat in tbe Roman ba-k tbe 
key, after being inserted in tbe slot, is lifted utiwurd 
in order to raise tbe tumblers, and that tbe bolt Is 
then slipped buck with the other band; whereas, in 
the Tale lock the key Is turned and nut only lifts the 
tumblers, but at the same time releases the twit. 

It Is perfectly evident, however, that the principle 
is the same In both locks, and little do we think, us we 
slip the little serrated key into the lock when we enter 
our home, that the ancient Romans unbolted the d(s>rs 
to tbelr houses In practically the same way 

lA much older lock employing tbe "Tale" principle 
was de8crtt>ad In the Scikntivic Amrkic.vn of Septem 
her 2nd, 18W The Itwk, as shown In the afcomi)aii.t' 
lug drawing, is of the pin type and was used some 4,OtKi 
yt-ars ago In Kgypt Similar locks are still to be smi 
In some of the older streets of Cairo —-BniTon ] 

The Inventon’ Guild and the Oldfield Bill 

A t a meeting of the Inventors' tlulld. held In New 
Tork city, on May 2Sth, resolutions wore adojited 
in which the Oldfield bill was strongly eoiidemnod. In 
these resolutions an Invitation Is extended to tbe Cham- 
Is'rs of Commerce in tbe principal cities of tbe Culted 
.'-ttates and slmilnr representative orgauiautlous tu utd 
the Guild In its efforts to secure tbe apitulntmeiit of 
u HiHH'lul commission, which will make a thorough and 
eurefiil study of the American luiteut situation and then 
recommend to Congress such changes as may upiiear 
ex|)edient It will be rememliered that la 1911, tbe 
Guild petitioned President Taft to have such a com- 
inisslou apiwluted President Tuft restsmded by send¬ 
ing a Hjieeial message to Congress on the iwtent system 
In which the recommeudatiuim of the Guild were In¬ 
dorsed. Congress did absolutely nothing In tbe matter. 

There Is reason to believe that President Wilson Is 
not Indifferent to the faults of our isitent system. In 
bis "New Friwdom,” he comments u;wu the dlificulty 
many Inventors now exiierleuce In "reaping the full 
'fruits of their Ingenuity and Industry," and he states 
that "one of the reforms waiting to Iw undertaken is 
a revision of onr patent laws." 

But whether or not the I*resldent will of his own 
InttlaHve urge ui»n Congress the necessity of {mteiit 
reform, there can lie iio doubt tbat If tbe 
present plan of the Inventors' Guild Is 
carried out. Congress cannot remain In¬ 
different. The Chamlwrs of Commerce of 
our largo American ettles. representing as 
they do the Industrial Interests of thou¬ 
sands, de|)ciideut upon absolnlo Justice 
and fairness In tbe granting and uphold¬ 
ing of patent rights, cannot be Igiionsl. .So 
far as we are aware, the Cleveland Cbuiu- 
Iter t»f Commer<‘e Is the only body of this 
character which has «‘onsldered the lattent 
situation at nil. Indeed, Us admirable, 
critical study of the Oldfield bill, and Its 
report on the patent system of the rutted 
States, antedated and probably Inspired 
tbe pivtscnt resolutions of the Inventors’ 
Guild. If the example at the Cleveland 
Chamber at Commerce were f<illowed, who 
can doubt that Congress would be Indinssl 
to uptsiliit a commission which would 
thoroughly Htud.v the laitent system ninl 
which would result In the euaetment of 
the kind of leglalatiou that would meet 
with the approval of Inventors, mauufae- 
terera end the general public 
For years business men have pointed 
out the need of a new I’atent Office build¬ 
ing, a rimpler and more elBclent s;^Btem 
oi Patent Office adminlstraHon. and 
readier means of bringing Infringers of 
patent to book, but Cuugroas does nothing 
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t S n rm*iit niiDilter of Im \«turr, (-lioro appenrH « "PlauroH" whlcli wHI ho littUt hy the flwt throe J’ or tM KtUBennorgij »y it. ,441 ine 

orlttoHl oHtlntMto of the roletlvo air 8treii«th of Oor- of tho above-mouttuiMMl tlrins. Hence, taking aei;xniut three OroMd military aeiu^noMio h? 

many niwl iVuiice. Ittaanuich an thowe two iwwofH of delay*, etc., by the end of thla year France may have the latter M, One of these, after belli* *#^1^ hrjH 

Imvo 18*011 kooii rlvfllH In attatnlna what may bo ealleil a doeen larae dlrltriblea actnalty In aervlce, though these be atutJoued at Meta, Neither h** IWlhiwI 

H Hniii'omac.v of tin* air. an abstract of our French con- will bo inferior to tlie large (iermati erulaera. “K4," which flgured In tho l|UuevlU4 ludtiehh' “WiP* 

toniTKiniry’N article will doubtless prove of Interest to nemuiny's dirigible atrengtb Is shown In Table II. and "FIjB" are out of service. 

our readers Wfial strikes us at once is the large numlior of rigid This table does not pretend to be comiiiet0> aaP eP*0 


‘•Fleuros" type, whlcli wHI he built by the first throe 


r pn, the HiitbenborgS by It. Isi oyatM the 


many and France. Inasmuch as those two iniwers 
liiive l8>eti ktH'ii rivals In attaining what may bo ealleil 
a supi’ornacy of the air. an abstract of our French con- 
temi>oniry’s article will doubtless prove of interest to 
our readers 

As regards the French dirigibles,' the three most re- 


wtll be inferior to tlie large (lermati cruisers. 

Oemuiny's dirigible strength is shown In Table 11. 
Wfial strikes us at once Is the large numlier of rigid 


cruisers and their gas caimclty, speed, and radius of to be very exact, since changes in aeronattlltc 
action. We may add that the available load they are tlon, us well as In the stations of airships, are ff«9Usat 


cent aerial cruisers, its well as the largest (8,000 cubic action. We may add that the available load they are tlon, us well as In the stations of atrsbtps, are iC^Uailt 

meters), fiislest (W kilometers tier hour), and the best capable of carrying surpasses five tons for the great and secret. Thu* the name* of the shltlcipg WUfit to 

equipped, are the “Adjndaut-Vlncenot,” located at Toul: JSepiwllns (••Vletorla-Lnlso," “Hansa," “Z8") and Six considered merely as an indication. “SS3,’* (or Ingtaufla, 

the "Adjudant-tteau,’' at Verdun; and the “Dupuy-de- tons for the latest marine dirigible. Indicated as attachml to HerUn, Is really s«l4 td to, 


the "Adjudant-tteau,’' at Verdun; and the "Dupuy-de- 
I/ome,” at Mautienge. To these ahould be added the 


I attachml to ttnrUn, Is really salfi td to, 


In the table the Zeppellnii 


e Indicated by the letter destined for Met*. Likewise It Is Impusalhle to fcaow 


a In speed (5k kilometers Z (or 1,, for the marine dirigible), the Par 


great a gas capacity (0,500 
cubic meters). On the first 
thrw engines of 3<X) to 260 
lioFse-iMiwer are installed; 
whereas but a single engine 
of hut 1W» horse-power 
drives tlw "Fleiiru.s " The di¬ 
ameters, however, are ulsmt 
the same, ns shown In Tahle 1. 

The table lists the French 
dirigibles which hove actu¬ 
ally Issen Imllt, Including 
pHvatel.t owned cruft, which 
can be commandeercil In time 
of war. The names of these 
are given in Italics. 

Most of tho French dirig¬ 
ibles are of the flexible or 
neu-rlgJd type 0^) He- 
tween lUOS and 1011 France 
built font- serai-rlglds (W 
K,). The recently complet¬ 
ed "WplesM," a wood-frame 
dirigible, marks the entrance 
of France Into the field of 
rigid dirigibles (H.) hither¬ 
to dominated hy flermaiiy. 
On the other band, it should 
la* noted that one of the flex¬ 
ible types, the trtlolH'd tyiio 
invented by the Miiunlsh en¬ 
gineer, Torres (Juevedo, and 
built In France by the Astra 
t^oiuitany. presents advan¬ 
tages analogous to those of 
the rlglds. Is'causc of the 
ineniiH adojited I 0 preserve 
the ahaiie of the enveloiie 
under varying conditions 'of 
temperature and gas pres- 

Nuch UK i( Is, our French 
contemporary admits that 
the French fleet of aerial 
cruisers Is Inferior In niira- 
ber, gas eapaclly. speed, and 
radius of action to the (ler 
man The dlffereiici* Is even 
greater than shown In Table 
1, for Lo ^(lturr has tiilni 
lated only the best Frcncli 
airships, vessels which 
Would be immediately uviill- 
able in case of war. Most of 
the others are either Iwlng 
reiMilred or remodeled. For 
example, tho new "Hjiless" 
rigid will he Hvallable only 
after a long period of testing. 

tty the end of 11)13 the 
Freiic)! military aeronautic 
authorities will surely Imve 
put 111 service seven large 
uiilttary dlrlglbleH of 20,iaki 
cubic meters gas capacity 
and a sjieed of 7.5 kilometers 
an hour. The four large air¬ 
ship manufacturers (Bay- 
ard-tllemout, Astra, Zodiac, 
and Lebaudy) exjiect to con- 
Htruot four large privately- 
owned cruiser* as well as 
four other dlrlglblca of the 

iHtUUry Mtlgtbla* of over 
s 000 cubic meters gas eapadty 
sre called orsMeri, pthose of 
.i.nno to 8 ,oo« and the 

sujalieet, eedeifw, ^ 










SUtlon 

j Name of DIrialbte j j m gs? j | 

TABL1& 1. —r&BNClI BtRlOinLSft. 

T>lsm»IM-.j 

Meter*. 

H, P. 

(«*- 

*Hc!m? 

Toul 

Adjudani-Vineenol 

19Ufl. 

9,000 

89 

12.80 

200 

56 

Verduu 


. 191IH. 

K.950 

87 

14.02 

240 

55 


Dupuy-<ie-Ldmf . 

. 1912B. 

9,000 

m 

12 80 

250 

.-■MS 


Belle de Beauohamp. 

1911H.K. 

8,(XIU 

89 

14 60 

ISO 

50 


Fieitrui. 

19128. 

«,5(K) 

77 

12 50 

160 

.58 

Saint-Cyr. 

Le Temps.... 

19118. 

2.,')no 

50 

9 6t) 

70 

M) 


Zodiiu^t ... 

19098. 

1,430 

42 

8,20 

40 

45 


Cap! taino*Ferb«r. 

19118. 

(UIOO 

76 

13 

140 

5/j 


Clommandant-CoutoUc 1812B. 

9.000 



:)H0 



Capltaine-Marohal. 

1911S.H. 

7.600 

84.'■lO 

13 

l.'-g) 

47 


Lieu tenon t-Chaurd.. 

19118. 

8.960 

87 

14 

240 

55 


TrantaAritn . 

. 19128. 

9,000 

76 

14 50 

300 

55 


Honte. 

19128. 

0.600 

66 

12 

l.'iO 

50 


Colonel-Heaord... 

191UK 

4,200 

66 

11 

100 

.■iO 


dsfro-T’orri's,. 

19118. 

1.000 

47,60 

S 

.■Mi 

50 


Lebaudy-4 

19118. U. 

3.300 

61 

10 50 

70 

45 


Libert* 

19098. R. 

4,800 

71.60 

13 

120 



V Ule^-Ltuterne.... 

19098. 

4.460 

60 

13 

100 

44 


Bpiess 

1912K. 

11.600 


13 

400 

? 


TABtsB II. — OIDUMAH J>]IUU2B1.«A. 





Z-l 

. 1912R. 

12,000 

126 

1 1 

12 1 

230 

68 

Mtitz 1 

p-i 

. 1908R. 

4,000 

00 

! 10.60 1 

85 

61 6 

HatnliurB! i 

I^J 

. 1912R. 

22.000 

160 

15 1 

510 

83 5 

i 

Victoria-Lui»r 

19l2tt. 

18,700 

147 60 

1 

450 

80 


Pl^t 

I908B. 

3,200 

60 

' 8 .K) : 

85 

45 

Hitterfeld . i 

Ph-U) 

19128. 

lAOO 

45 

! ® 1 

100 

1 50 

i 

Cloulh 

19098. 

1,840 

42 

9 .60 i 

rn) 

1 32 


Z-3 

1912R. 

•20,000 

149 

1 14 

610 

80 



19118. 

10,000 

86 

1 15 

400 

1 67.6 


R-S 

19108. K. 

l,7tl0 

46 

7 30 i 

75 1 

38 6 


H-3 

19128. K. 

3,060 

65 

II i 

120 j 

61 6 

Berlin. 

Pl^t 

19108. 

7,600 

68 

15 i 

220 1 

51 5 


Plr-n 

19118. 

1,800 

4r) 

9 i 

50 

46 6 


Pl-ti 

1 19128. 

8,060 

70 

15 

220 ! 

60 


Suchard 

119118. 

11,700 

76 

16 W 

220 j 

45 

Potsdam 

Hama 

1912R. 

18,700 

147 50 

14 

4.’'gJ 

80 

Cologne / 

Z-2, 

'i9im. 

17,260 

140 

14 

460 ; 

77 

1 

p-a. 

110128. 

8,060 

80 

14 

300 1 

63 

Koeuigsburg 

P-4 

i 19128. 

10,000 

86 

15 I 

400 ; 

68 

fiiesdorf 

S..B. 

1 



1 



(near Berlin) 

j (ISiemffUiHfc)obuok«n)jl911B. j 

16,000 

1 

J 

650 j 

74 


,s 


-iMiia *41^4 


Comporloon of Freadi oM Gcrnan dirigibles add the leoattoa of the air 

harbore. 


from day to day which oraff are In commlaalon, But 
the Hat repcodnead from Xo 
.. . Nofvee sufllcea to ebow that 

— -- Uermany does not poeoeae 

(i?fiome- Zeppelins, as the Burm 

** ^ *HcsS? ****** *** fitonontiy 

— I - —' asserted. 

Though only one ttutoard 

--- jg gfveu In the tabid, there 

2(K) 5S Is a second Snehard, which 

2411 ■'Mi Is more celelvrat.ed, since It 

2S0 .'■)6 (g the dirigible which, under 

15tl 20 t),4, command of Cairt. 

Brueckor, was intended to 
vo.vage from Isis PaJoias 
4® 4.''> (Canury Islands) to the 

J40 M W’est Indies. As for the 

•***' Parsuval t.vpe, lls gas oapec- 

47 ((y j,, 1*2,3(10 cubic meters 

^40 25 n n„,tan, 

2)5 „ 20Q ivorse-power eu- 

l.'iO fiO 

While It Is Impossible to 
^ state deflultely to which alr- 

shill harbors tilermau dlrlg- 
1^' Ibli** are attached. It is cer- 

*™' "r i®l“ il>«t they can Iw housed 

‘ In eighteen shells of the fixed 

or tnmtshle type. TTiese 
sheds are situated at Berlin, 

.- — Blwdorf, Potsdam, Knnigs- 

lairg, Posen, Kiel, Hamburg. 
^ 2^ Dllsseldorf, Isdchlingen, 

**2 21 6 ColiSfiie, Met*. Frankfurt, 

510 8,3 5 Mamihelm, Baden, dtrasa- 

^ burg, iJkitbo, and Frledrichs- 

^2 45 hafen. 

I ^ It Is iierbaiw the privately- 

^ owneil dIrtgibloH ("Vlctorle- 

^ ^ LuUe ’ and "HauBa’’) which 

are the moat dangerous, 
,.y; ^ “ They are or will be cora- 

^ p piptely armed. The marine 

I ^ ® “M" even carries a machine 

'2a) I m *" *** torttcttlarty 

^ I ^ noted that the OermaHs 

-r, f have seriously studied not 

only the character of ww|v 
I ' w)«, but also metboda of fir- 

! jjo Ihg- Tlie crews of dirigthles 

I are trained in target prao- 

jjjjjj I ... lice to hit objects on the 

I ground. 

I -- All the dirigibles moept 

..the Parsevats are ei(ttlpped 

^ to send or recelye wirahMs 

r" messages. H) tlie five IBac- 

1 lories (at Mniitch, Fried- 

J)V ritoshafan, Mannheim, Ber- 

. -^ lln,. an*a Btttevftsld) new 

ilnHs are gf prooemt in 

^ course of oonatmotloii, of 

^_■' which six are prlvutMy'* 

flirigibtoi ione 

^ poHn ««w* ®W PttrtovBhri. 

By the ehd of itoo, 
(lennany wliU lifi ve ii iloore 
of great orpleerii aetoalty .In 
contmlestoh^ Athong thooe 
now boBdlhir X« ??iilnre 
t tsenttoiig toly wo 

:iMnm, vriiltA'toito li woMIh< 
on friutoFork and a «m 
jt 

''-MAttri,’ .UtobTiAt '‘fmtot'.yasA .■ ■< 

^ W* toitol to*. A mftmk 












. ^ - 

■ »# oo^M««rridl, iHtt the eumee of 

, .<^jiorte^tfo(t4tih4t vM to ¥>Uhih^' lOltfM •» *tetr«4.] 

ik» Im «r iJnfttir <Joyii 9 «titioii 

^ tkte of ttie Scfan^ri^ AmncAN; 

ttvB '*fWn»tXi|tto” (Mtdon. i* la liteapinc i^th pubUo 
oa the antter of (N i^t of » maoufiMturer 
to fla, ibB mtMl BdUnc prioe oa potested urtioles, and 
, ;;«f nmat y««ra oourt d«ei«loni m apparea.tlj' greatly 
'iaAoeaw^ hjt publio demand. There ihoftld be a 
fadend law governing unfair oompetltion, w at to enable 
ail fltaaalaotvrert of any advertised or trade-markad 
. dMidla, patented or unpatented. to maintain a uniform 
retail prioe tbenon. l^ere pdm outting it permitted, 
the taodeney it to place the tmtin retailer In a poaition 
nrlUMW it it impoerible for him to oompete arith his 
iacger oompetiton. 

We ornate yon of tbe approval of tbit oompany with 
the efforts «d tbe SotiMTirio AiinniOAK to further 
the oaime of nurohaiidising in a manner profitable to 
all deaiert, manafaotarera, and the general public. 

AtuaiOAN TnaMOS Bottlb CourANV, 

New York elty. WnuAW B. WAUxai, President. 

CMt StMl Ties and Screw Spikes 

To the Sditor cd the SciaMririo Amkrican: 

A most interesting artiole appeared in the issue of 
Jane 7th, 1013, on “Borew Spikes;” you also> apeak 
of the antiquated praotioe of American railroad bufld- 
ert; also of the tie plates cutting into the ‘surface of 
tbe wooden ties. I inoloee herewith a out of a screw 
spike, whktli I have found very useful in eonneotioa 
with oast steel ties which were man¬ 
ufactured several yearn ago and 
placed into the traitks of the Le¬ 
high and New Enidand Railroad, 
where they have been in service 
dnce, aleo an insulated oaet steel tio 
wbioh is in aervioe on the Ijehigb 
Valley BaiiroadL 

These ties oomblne tie and tie 
{date, are elastic, light, strong, and 
Would wear indeftnitely. The sorow 
Spikes are ftwtened into biocks or 
some other substance used for that 
purpose, for which receptacles have 
been provided at each end of tbe 
tie. The blocks or other material 
ean be replaoed without moving the 
tie, so that neither ballast need be 
removed nor service of the track 
impaired while repairs are being 
made. 

On an electric road they are a 
most valuable asset, since n^rs on city streots 
would be reduced to the smallest minimum. The cast 
Steel tie is preferable to any rolled device, sinoe the 
latter require bolts and nlips, which are a continual 
axpense and dangerous, while screw spikes are used 
with cast Steel ties, thereby insuring safety. 

Tbe apoompanying phot^raphs show two of the 
ties in position, also a screw spike. 

Bethlehem, Pa. Mipton M, Mitman. 

How the Conaumer ig AHeeted 

To the Editor of the Sci»;»tifio Am*woah: 

Priee cutting does not lower the cost to the oon- 
samnr. It can qjqly lower the qui^ity to the con¬ 
sumer. Priee outtipg, in encouraging and neoessitat- 
ing the lowering of quality, works injury to tbe oon- 
auvwr. distributor a;^ pipduoer. 

Modem competition coniprebende prioe, quality and 
aervioe. If competition must depend on i^ce alone, 
both quality and IbrViofl must suffer. Advertised 
trade-marked goods are eotd' at tbe least pxpense to 
the eensomet beoause advertising is the most ewmomi- 
oa] fwm of isdesmamdiip Udimi propedy performed. 
If tho mapuhMturer canhSt l<M|hOy dAbls own seltiag 
pdoe, he has (to foundation upop waiah to bufld bis 
quality and hie aervioe to the oomumer. 

Everything la made Or done with the consumer in 
view. The aOhsomer benoflta or suffers in ratio to 
the ablUt;;^ agd prosperity df tiio vanhms distributors 
mad ,ptomiifetth •, 

The ptofUmo god dfaMl^tor truiat b« paid for 
tlpdr swvIm to the OoitoUtiwr juat at the eonaumer 
k'{told Abf 4to aon^. h*: todfftoh ht bk parthmlar 
'It.- .AS’ —i... ' ^ ibe price of every 

'e a' imil$' lk'Phy .jwodueer 


■Ctflsh iHUmlaeturer, having an artiole of equal quality, 
will eril his goods at a b^timate price that includes 
no oxooBses, and, therefore, will seouro the busincsis tliat 
formerly went to the other manufacturer. Thus, the 
very tact that any artirie can remain on the market 
at a fixed prioe for any length of time is jwmf that 
it is good value. 

Qranted, thm, that the prices of such articles 
include only a fair profit for the distributor and 
producer. If such a profit is cut, H must follow that 
either the produoer or distributor is not being paid 
for his work. 

If oontinued prioe cutting so lowers the prestige 
of this artiule that the previous fixed price can no 
longer be secured, the cut prioe will soon become 
regarded as its toed prioe and the producer aud 
distributor cannot figure on getting any higher prioe 
for the goods. 

It is, however, obvious that the distributor and 
produoer must be paid. If, therefore, they can only 
depend on a lower prioe, they must lower the quality 
of the goods, so that their profit may be secured 
even at the reduced prioe. When such a cut price 
is established, the consumer really stands a loss 
through reduction in quality of the artiole, which 
formeriy sold at the larger and legitimate price. 

Therefore, I believe any logitiation aimed toward 
eliminating this evil is essential to tbe good of the 
country. It sliould be instituted as vigorously as 
possible. £. A, Stuakt. 

Seattle, Wash. 

The JLawof Megnrtic Commiinicafione Betwem 
Huauiii Beings 

To the Editor of the ScwNTinc Amrrican-. 

During his lifetime the late Andrew Lang as a 
member of ibe ' Society for ,Psychical Research 




Combined tig-pUte and tie and one of the ecrew spikes. 

collected a groat deal of valuable data as to com¬ 
munications received by one person from another 
separated by vast distances, without the aid of 
telegraph or telephone. 

It is well recognized that evidence of such eom- 
Diunloations must be well sifted and weighed, 
beoause of the tendency to deception and fakery 
in dealing with such matters; but allowing for a 
large percentage of fakery in the evidence secured 
by Mr. Lang, the residue is of such a reliable 
nature as to make it reasonable to declare that 
tbe truth of such communications is well authenti- 
eatfid. 

Now, reasoning from analogy, such communi¬ 
cations are not any more wonderful than the coin- 
municatiooB received Cver the wireless telegraph. 
In both instances, the force transmitted is the same 
—magnetic or deotrio; nervous energy being ele<!- 
trioal in its nature, as demonstrated by those who 
have studied the nervous system; as shown by 
the effect of the eleetrtoal totter.v on the human 
. system; of the galvanic «nergy transmitted through 
tbe legs of a frog. While we may trace the mani¬ 
festations both of electrical and nervous energy, 
the nature of eitiier force is mysterious and defies 
analysis. 

Until Marconi discovered tbo sqoret, the law of 
utilizing deetrioal vibrations without wires was 
unknown. His discovery was simj>le in its nature, 
SB sU great dieooveries are, i. e., the instrument 
ereatiog the vibration must be in utiiaon with the 
^ instrument reedvlng it. 

With this ids* ip mind, it tiiU. be found that 
tbe. inddeots ndduoed by Mr. Uang ooourred 
between porsoas toko were strongly bound to¬ 
gether in unity of isitti and thought at the time; 
and while he does |l«t impart this detail, the,y 
must have boeq {tontons of a vigorous nature, 
oapablo of storing did gsBoratiog muoh magnetic 


I " .Ntoh,' the' kto dhMtotkred by Mr. Marconi ' 


l*i7 


not applied practically until some time after he 
bad discovered the principle. I contend that with 
proper experiments, under tbe guidanne of men of 
scientific attainment, a method wiU be found by 
which oomniunioation may be effected, at will, at 
any time, between human beings separated by 
great distances. The following, 1 believe, is a 
crude statement of the law governing such com¬ 
munications; 

Tbe person sending the message must bo one 
strongly in unison with the person receiving it, 
and each human instrument must be a person 
of a vigorous and magnetic personality. 

If this law can be demonstrated in a practical 
manner, as was Marconi’s law, it will be of more 
importance to human kind than was Kepler's law 
of planetary motion, beoause Kepler did not 
en'arge tbe usefulness of astronomy by demonstra¬ 
tions of Ids law, as the epicycle theory of Ptolemy 
was just as good a working theory as Kepler’s; 
but the practical demonstration of this law of 
niagnetio communication will be of real use to 
humanity. Two adequate magnetic personaiities 
communicating between New York and Philadelphia, 
or even C'bieago and Milwaukee, would produce 
as much of a sensation in the scientific world as 
did the first successful communications over the 
wireless telegraph. SounOAV UirBAansuN, 

Houston, Texas. 

(The analogy between wireless ooramunication 
and telepathy is not altogether complete. The 
wireless telegraph does not transmit thought, but 
simply signals which can be translated into an 
intelligible communication. Telepathy, on tbe other 
hand, deals with the direct communication of 
thought. Even tbe wireless telephone is not a 
perfect sjialogue to telepathy; for spoken words 
are but the equivalent of Morse signals. The 
brain must first learn that a cer¬ 
tain combination of letters and 
sounds such as “water” moans a 
definite thing. In telepathy brain 
responds directly to brain without 
the need of interpretuig signals or 
spoken sounds. 

We cannot agree with our cor¬ 
respondent that strong personalities 
are required to conduct telepalbie 
eoimnunioation. Instances enough 
are to be found in the prooeedings 
of tbe Psychical Research Sooieties 
of America and England as well as 
in many books which would seem 
to indicate that personality, in the 
sense in wliieh our oorresiMindent 
employ's that word, has very little 
to do with psychic phenomena. 
Indeed, some psychical investigators 
even hold tliat wo are all possessed 
of psychic iMiwers, but that many 
of us liave not Jmrued the knack of using them. 
- EniToR I 



Igointion of the Leprosy Bacillus 

To the Editor of the Rcixntipio Amgrican; 

In view of your editorial on “Research on Leprosy,” 
appeanng in tlie Hcirntikic Ambrican of June 14th, 
1913, there is inclosed herewith a copy of Public 
Health Bulletin No. 47, which contains an article on 
“The Artificial Cultivation of the Bacillus of Lep¬ 
rosy ” On examination of this article, it will be 
observed that, Mosos T. C^ogg, now of the Ijcprosy 
Investigation vSution condiieUid by the Public Heoltli 
Horvioo, Kucewded in growing the leprosy bacillus in 
1909, and isolated it m pure culture during the same 
year. J. W. Kickk, Assistant Hurgeon General. 

Treasury' Depsrtmont, Bureau of the Public Health 
Service, Washington. D O. 

The Track Spike Problem 

To the Editor of the SciKNTiFir Ambiiu an 

It is witli greal interest that I have reofl the articles 
relative to spikes for railway- use In your issue of 
July fith I note a new idea, namely, ttiat of Uio barbed 
spike. It ha« ooourred to me that it would be a very 
difficult, if not impossible, matter te w'ilhdraw those 
barbed spikes from tho lh« after “the swelling of the 
wood by the rain.” 

It does not seem te mo that we ought to say aught 
against the screw spike beoauae train wretikers might 
unscrew it from the tie; could not those train wnvskers, 
with more ease and success, us<4 some powerful explosive? 

“What goes up must oome down,” is an ohl saying. 
We fiaii revise that to fit the rail spike and say, “Wliat 
goes down must oome up.” 

FVom my experience with the screw spike. 1 think 
that it answers tho purpose better than any- of the 
others. Frkd. M. Labs. 




Ptortknd, Ore, 





The Japanese Battle-cruiser “Kongo’ 

The Most Powerful Armored Cruiser Ajoat 


’V >Ci%^ 


I WniKin—lh<> “Hlj'ol" Ht Yokosuka dockyard, the kale blowing moat of the time. The designed power 

“Huruiia” at Kol>e, and the ‘'Ktrlshtma" at Nagasaki, aud. the speed of 28 knots were ezoeeded. 

while u tourib, the ‘’Kongo,'' has recently been com- The gnn trials took place on May 14th and iStk 
liU>ted by Messrs. Vickers, Ltd., at Barrow-ln-Fumess, The guii-mountliigs are of the Victors hydraulic type, 

and will shortly tw delivered. The strategical and but have electric gear for use In the event of the 

tactical tjunlllles governing the design of these four hydraulic system in any way falling. In addition, too, 

tmttle-crnlav.s having t)ceii enunciated by the Japanese there Is a small hydraulic InstaUatlon for working the 

Nav.v Deiiartment from exiterlence gained In the Husso- guns when they have to be cleaned; but this gear Will 

JapancNe war, It was left to this firm to embody the also serve, instead of manual work, for manenverlng 

Htlpnlated roiulrements. The machinery for the drat the guns In the event of the main supply of power, 

of these batUe-crulsers has also been constructed by either hydraulic or electric, giving out. Another feat- 

Messrs. Vickers, and she Is now In an advanced stage of ure of the InstallatloD is the application for the first 

construction, having been laid down at Yokosuka dock- time of the Janney-WtlUams gear, which proved most 

yard on Novemlwr 4th, 1911, while the others were laid reliable and exact In controlling the turret movement, 

down in March of the following year. The vessels have creeping motion or great speed being achieved with 

the following dimensions; 1/ength, 704 feet; breadth, equal facility and precision. The most crucial test was 

92 feet; drufl, 27 feet « Inches; displacement, 27,500 the firing of the whole of the 14-lnch guns and of all 

tons: service speed. 28 knots; maximum coal capacity, of the fi-luch guns on the starboard beam, making six- 

4,000 tons, oil fuel capacity, 1,000 tons; shaft horse- teen guns in all. The firing was from the conning- 

I)ower. 70,000; armament, eight 14-ii)ch and sixteen 6- tower and was absolutely Instantaneous. It was re- 


liieli guns; toriwdoes, six 21-Inch submerged. markable tha 

It will, therefore, be gathered Hint the “Kongo" and tact with the 
her sister ships are practically the 

same length as the "Princess_ 

Hoynl," but have each 3 feet 0 
luebes more lieam, and 1,000 tons 
greater displacement, due to the 
greater figlitliig qualities laid down 
b.v the Jaiwnese authorities The 
armament of the Jatsinese cruisers 
cumprlstM eight l4-iuch guns, as 
compared with an «inal number of 
IS.C-luch guns in the British ship, 
an equal number (sixteen) of guns 
for repelling toriiedo attack, but 
they are of 0-inch bore as compared 
with 4-luch lu the British ship. Tlie 
‘‘Kongo" has double the number of 
submerged torpedo tulies fitted In 
British shills, and as lu these they 
are designed to fire 21-inch White- 
head toriKidoes. (lenerally the 
broadside armor corresiwmds to 
that In the '‘Princess Royal," hut 
owlug to the introduction of 
armored bulkheads Imlow the water¬ 
line. n greater weight has lieen ab- 
Horlied for protection In the Japan¬ 
ese ablii 

The eight 14-iiich guns are mount¬ 
ed In pairs in four twrlH'ttes, two 
of which are located forward and 
two aft, all on the ceiiler lino. 

These bnrlietles are arranged, and 
(he eleviitlori of the gun is fixed, so 
that four may fiiv forward aud four 
uft, while all eight may fire on 1 
either broadside. NotwltbstaiidliiH 
the very iwwerful armament provid- _ . .... 

ed. (he armored protection is most bow cradle, in front of i 

eltectlve. imrtlcularly agaUist tor- 
ImhIo attack The main broadside 

armor is of special quality steel, and is equal In thick- guns were all 


markable that the cascadee thrown up by the first con¬ 
tact with the sea of the lOB-pomid shot from the 6-luch 



The bow cradle, in front of which are the hydraulic rsau for starting 
tbo wnya. 


lor is of special quality steel, and is equal In thick- guns were almost stinultaneous, suggesting a remark- 
i to that of any battle-cruiser yet designed, and is able uniformity in the trajectory of the guns. The 


carried to the height of the boat deck, which is con- 
(Inued on the same level as the forecastle, forming ii 
citadel, Into which (he tl-lnch gun casemates ure 


second contact with the water in the case of these 
shots coincided with the first contact of the 14-inch 
shot, so that It was not then possible to dlsttiigulsh 


worked. The main lielt extends consideral)l,v below the tietweeu the lOO-pound shots and the 1,400-poand Shots, 

waterline, end under this again there is an anxiliury The salvo represented a discharge of something over 

iiriuiir hell extending some distance below the normal eight tons of metal, with n collectiva mnssle energy of 

armor shelf There Is n sjieclal arrangement of about 600,000 foot-tons. The effect on the Ship Whs 

armored bulkheads protecting the vital {uirts of the scarcely perceptible, so fhr as iuclluatioa was Coii- 

sblp; the magazines, for instance, being completely sur- corned. No damage was done to the ship’s structure, 

rounded n ith special steel armor There Is an armored the only damage being to some Of the Rfleboatf, .the 
dei'k at the waterline level, and In addition to this side planking of which was sprung. The performance 

(here Is an unnored deck closing in the ahlp from stem was thus In every way an unqualified,snccew, and after 

to stem Hi the level of the top of the side armor the gun trials the ship proceeded to the anchorage at 

The wHter-lube Iwllers hum oil fuel as well us coal, (Irtwuock, whence she left for Barrow-ln-S’urtlesS OP 


of the combined Impulse and reaction the fullow'iug day, the torpedo trials ti 


i.Nlw To Insure safety, the boilers arc arranged In 
eight compin tments, four on each side of a center lltm 
biilkbeud which extends throughout their entire length, 
while the coal bunkers are also disposed to afford pro¬ 
tection. Again, the engines—twti sets of turbines on 
four shafts—are arranged lu two compartments, with 
a center line bulkliead between them. The whole of 
the arrangements preserve the Independence of the isirt 


on the way The “Konn 
Japan early In August 


’ is due to leave Barrow for 


The Visibility of SaUBariMB 

By W. L. Cathoart 

T he submarine host passed long -ago tram the ex¬ 
perimental stage, and Is now a aiM| ' 


uiid starboard .nets of machinery and Allow either set portaht fhetor In the equlpoent of the »a7fes at ^ 
to lie worked when all parts of the other are disabled, world. On Dfsasab^ 1ft, lOta, there MiW , 


The high-pressure ahead and astern turirtoes are of 
the Par,sons (wmblned^pulse and rSaettoD type- 
The full |iowcr trial bf eight hours' durattop •ns car 


ing, or authorised tat tiis floats at <3imm 

the United Btetea, rraaos, Japan, had 

Austria, a total at 8il Sfibinariitosi hasthg gn tS|r»- 


gate dhwiacehleBt of about Ifl^flOO Ito* 

gress In the effecUveuess of .thS# halite 
tlvely awlft, two comparatlvriy ireoeat la{prowt*#irih 
have virtually doubled their powers of oMM : 
to the unriarylng accuracy of the 
tee location of the ship to be attacked caii W 
at a distance of eight ndlea, and teen the 
run fully submerged to the egaot point wheto^ ' 

final a^t, the torpedo Is to be dtschargiMh 
the efteotlve range of the torpedo itself has hSMl Ito < 
creased to 11,000 yards by the use of turhino eW fl iUte 
having superheating apparatus to the pressure entreat 
With such range and accuraoy and wlte its aUbty ^ 
strike below tee armor twit at tee vwy ritsls of riie 
ship, the deadly power of the iiiibmsrtoee, to SO ter as 
these quaUtles are ooncemed, OSanot be 4tae^0|i|il 
The development of avlat^ however, thtegtoas 
affect Injuriously the otteaOm PO*«e at teO e«t)ilto||riite 
to Us moat essential charaeteriB(to>-tovtotblItt|'. flfllMS 
these boats are both retettvs^ stow and oniiginBorsdi 
they must be submerged Wtoto appmsehliif th# Sh^ to 
be attacked, and hence tesff toust depend on spbinarg- 
ence for both their InvMblUty and their tovatnevablUlty- 
This submeegenoe, bowovOfi WUl ap* 

_— parontly ho longmr save teem from 

view, for, to future naval aettous, 
all large vessels will curry aero¬ 
planes, and tee aviator, soartoff on 
high, can readily detect the subma¬ 
rine beading, below the ourteoe at 
the soa, for Its quarry. When BM- 
riot made the first flight ai»osf tite 
English Channel, he saw near the 
town of Deal two torpedo-boat de¬ 
stroyers followed by a loog line of 
submsrines, the latter being fully 
tmhinerged and Invisible nt sea level, 
-but clearly dlacernlble to biln to bis 
monoplana If he had been an 
aerial scout to actual service, be 
could at once have nqwrted the sub- 
martoes by signals or wireless to 
the vessels which they were about to 
attadn 

Since then, numerous other aH- 
, aton have bad similar experiences. 
During tbo review of the British 
fleet off Splteead last fall, sobma- 
rlnes were thus detected by aerial 
observers; to maneuvers lii Ohesa- 
jwaUe Bay, our scouting aertujlaues 
discovered the under-water craft, 
without tbo aid of glasses, ulthougb 
the boats were at a coUetdemble 
depth below the surface; an Italian 
nvtalor to Tripoli saw on the bot¬ 
tom of the buy the oharml wteric 
of the old ITnltod Btatos frigato 
“Philadelphia," which was bmnied 
ih. .hi. ^ Decatur to 1803, after her wp* 

tae snip oown Algerines; aud very lu- 

cently Ueut Bakopnlos of tea 
Oreek navy observed on the reete 
cslled Pharos Bank to the eastward of the island of 
Ix>mnoB, at a depth of from five to twenty-five msten, 
the rnlns of an ancient city which long agb sapk be¬ 
neath the waves. 

In military aviation. It has been lUond teat a txatoed 
observer at a height of one mile can dfsttognlsh be¬ 
tween troops of the various arms on tee earth butow, 
so teat HO far as claar vision of tee seefio tM^lft to 
concerned, mgu seems now Be capabto ns ten MMUtog 
eagle or the carrion Wrds tojite thrir |agK 

Further, tee eye at these Wt W?l«J«s to iWl# 
trate the mask which, at tee aurteoe, 
of the e«w below. There ate two Maaons fpr tela tefs 
teal invtotbiUty of these deptes to the tew (if 

seo-tovel We see an object by tee Ught-l^iiiiilad Itoag 
It, uad, ah tbe surtooe of tbs watm 
the light which strikes It, hut ratativW ‘ {Mg«’ 

tratesbriow. Heime, the dtetes dlM^ . 

with tee sunlit air abbve. Aiuto, ttto rimteld iu tet 
at the surface duatos tee aye of tea pM)-. 

vrnts it from imrivtog sate m» 
l^ a sub^ged object ^ ’ 

globular, ptotobecant eyas, s^upaiB 
last *ty,-o# dim light atowtl^tetobV 'steteoe 

teflhcttm (iponge 
Atogfi" i .hox 

tnlto. vig. fiMfc kmg, wM|f 'totejlfW 

It to : 




a»44 481^ 



«»,power 

«t .Mim^ ]Mi«bi,ii^ tiM «M%;4iptikii. 

'mowl'-ec ^lunt epMlOiw' the 
Ulbt teenuas 

im <a «w and mantm 

tu> kwm am a» a Wwe- 

atHUMOi ‘Hia ttaatair the ^tl«teiiea>'OI’ dm otmaevM tram 

tw iWjwe, ttHk towmw Mght W4U t» tadacm aaA toral to • V t^’ aTb^ecT 'tribe 

toraf w«B be the wnowpt «* v«r(4cMil nr* melTe« #h , Buieeu or Nevlgatton, ipeciaed, m one of the contem 


the m Actio. $a baa been noted, eorfue refleetttm 
daedea «he epe «ftd istetifem with tt» dUect raya 
which ofherwlee wooU retch It By rlsii« to an *10- 
tiMto 5t Jffpm the reflected ^gbt la virtually ellmtoated, 
tijiMjffle cate oC the aeropltoe, the eye reoatvee only 
TO'TOeot toya tnuumitted tran objecta beneath the 
anrtaee, 

Froio (Aeto conalderatlena, tt aeenw clear that in eea 
water of nomal tranatoeency and at Ita crulatoK depth 
In war, tho toVlalbtllty of the aubmarlne to an aeroplane 
hovering hbove It la a thing of the pa«t except at 
night and to foggy weather. Theae cmdltlona have been 
recogniaed fully by naval eti>ert8. Laat September, 
Capfc Wnahlngton I. Clhambera, D. 8. N., now In charge 


plated uaea of aeroplanee to naval warfare, "to locate 
and deatroy aubmarlne miuee, Bubmarlnea, and dlrlg- 
Iblea, and to aashtt lu the operatlona of eubmarlueH and 
torpedo boate.” While the vlalblllty of the aabmuriue 
mine to an aerial observer Is another story, we may 
note in pasatog that, If Makaroff’s flagship, to Its sortie 
from Port Arthur, had been preceded by a scouting 
aeroplane, the mine which sunk her would have been 
discovered long before she reached it, and the gallant 
admiral, bis crew of a thousand men, and bis great 
ship would have been savi-d from the swift destruction 
which they met. 

The fleets of the air seem at present then to Ih‘ fully 
capable not only of locating but of attacking, more or 
less effectively, hostile uiider-water craft When it Is 
(Concluded on pane lih.) 



fito BCW In p nitoto lyttU^ntafaMr ntwagu." Thne nteter nhipn bnUding in Jspnii. 















Boots Ripped by l%btniiiflr 

T HK b(>o«M slxiwu iw the accompenylng 
pbutogt-aph were worn by Mr. John 
M OnniH or I'mvlncetow'n, Mam., on June 
2nd. ]N62. while he waa In hia boat flahlng. 
A tluimlerboU Htrncfc the man and ren¬ 
dered him uncoimcloua for several hours. 
One burn extended from ellmw to W'rlst. 
Arnjther burn rau from the neck to a Joint 
low down ui«on the back. The worst burn 
was on the right leg. The boots that Mr. 
Cams won» were practirall^j^new at the 
time. The llKhtnliiK rtbPed the soles from 
the ubiMWM, tore aimrt the seams and re¬ 
duced much of the leather to rags. The 
victim silent six wisfks In the Boston City 
Hospital, where the doctors ofterod to can¬ 
cel his bill of $1)0 In exchanite for tlie 
boots, but the owner prlaed them too high¬ 
ly and kept them until his death, at the 



Haroe wrausht by UfhtnlBf to a pab af boots. 


tight. 

about a fobt 

through tho’h'«il*:ig?#1»g$^4|»t . 

water ahftil. ^ MIWi''>Mgh; *» 
poaMblo. ■ '■ 

Thermomotlhl W»«i^ #«)♦ Ijtot 

while tho t$«»petot»to on tjw ##«$« m 
root ontaide «f tbe oaitTihi Ig oltoa «a 
high as 12g to tS7 d««wa% »»<k ^ tMlf 
peratnre to the dry ahndo on the oamo 
roof at the aamo Hum ia M to i)8 degreM 
the temperature of the tin Under the wot 
canvas te from 78 to 88 deireei hlJid t4» 
temperature of the room betow' ati hregth' 
tmr Una is from 81 to AT degtoes, Wh«a 
tile temperature of air In the khafle at 
ground level Is 90 to 82 degreeg, 

A New Copper Bhotepniplile 


ripe age of 9H. 

Belgian Sand-boata 

T he Intrwluctlou of the sand-bout has 
reU*gated to the rear all other svmrts 
at the Belgian seu-slde resorls Whl*- 
clng by, at almost the siieed of «n aoro- 
plane, these fragllo boats, monuted on 
four bl(!ycle wln-ele and displaying a great 
maln-Mtill, liellled with the strong wind 
from the North Sea, present a picture of 
pleasing noveltj 

The Belgian coast, from the iMirderlng 
French townt of Dunkirk to Flushing light¬ 
house, the first landmark In llollntid, Is 
an unbroken stretch of level sandy beach. 
Dotted at Intervals of fnirn two to four 
miles are taarlnutlng resorts, built ui»on 
the famous sand dunes, for which Bel¬ 
gium Is so noted P'rom lai I'aune, Coxyde. 
Uoateiikirk, NleulM)rt-all Ihe way to the 
imiiortaut city of Dstond, and still farther 
on, to the favorite sea-slde town of Btank- 
enberghe., these white-winged sand-boats 
are sent out to comiiete In the rac(>s, ui* 
and down the coast. As the .wind st'ldom 
abates, those cuufoste are of almost dally 
occurrence. 

Pleasure-seekers galore gnthei' to cheer 
tho iKiats front their Tcspectlvo resorts. 
On a fine day, the entire stretch of sands 
Is au unbroken line of moving humanity. 
Children on donkeys, led by costumed 
peasant girls w’ho isitler their twre feet 
over the smcKilh, wet beach, shell guther- 
. ers and Idle strollers—nil of them turn to 
view the plctnrestjue scene of a drtxmi or 
more pbantom-llke boats, sweeping abreast 
on land—the iienuants of America as well 
as Belgium tiutterlug from their niasis. 
Railing by on a liurrlcaue gjde or idowlng 
their way through a sand drift, hurling 
the glassy isirtlcles aloft, us u cloud of 
spniy abeam, the passing of these boats 
Is the signal for a spontiineuu.s cheer that 
ascends and fiuuts away across the sea, 
only to Is* ech(s*<l Iwck. ns a signal of 
the apf>roHchlng nice, to those jiersona 
farther up the strand. 

Canopied Skylights 

I N the south court of the Ttolted Rtaten 
Treasury Kulldlngal Washington, 1), C., 
there Is u one-slory bulldlug about 02 feel 
wjuare, consisting of a cwitcr isirflon 
about (Ml feet wide by 02 feet long, and 
two side wings each 16 feet by the same 
lenglli. The side Imlldlugs have sloping 
roofs, 111 eiicU of which are placed threi* 
skylights, and a ctdllng in which are 
placed celling lights under the skylights, 
fhn» forming «lr clinmliers. 

Over u large portion of the main rbom 
are two “eaw-tootb” skylights, which open 
directly Into the room with no coWlng 
10*000111 There are also two rows of 
Hiuall skylights In the roof over tho large 
room. Thi'se small skjHglifs, together 
with those over the .side buildings, are 
shieldt'd b.\ rolling canvas curtains on the 
outside, arranged In sectloiiM. The Un¬ 
covered sloping isirtlon of the “saw-teetii” 
are oblelded by fixed cntivns curtains, over 
which water Is allowed to trickle, the 
object being to keep the tin roof as cwl 
ns rsswrihle. These canvas culytoins are 
placed far euuugh above the tin to allow 
a free circulation ^ air under them and 
are partially smarted by a 8-toch gal¬ 
vanized iron pipe at ti>a rhige of oaoh sky- 


Sand'boat at a Belgian oea-olde reaort. 



MWiaf a boalevard avar a laraw. 


Wat eaanla aaaawr far tho Uittod StatN IWanry mmti 


pnOTOOBAPHS apoa copper phUg are 
4 now made by a new pcooeoa. it has 
been desired to use the seiwltlvetaesH of 
cuprous salts to light, eigiedaMJ^ tor trahs- 
ferrlng engraving designs npou metal, but 
such Images could not be flaed, as to* 
agents dtssolve the copper saltet both adted 
on by light or unaffected, to about the 
same way. By a new process, a pollshsd 
copper plate Is exposed to chlorine gas lor 
H tow seconds to produce a seiiSUlve layer, 
then It is ekposed nuder a negative for 
ten minutes In sunlight, after which a 
poeltlve image is seen. The sensitive lay¬ 
er should be extremely thin, as a thicker 
layer Is less suitable and is foutai to be 
III some cases twenty times less sensitive. 
Fixing is readily done by a tontog-dxtog 
hath cuntalnlug but lltUe hyjiosulphlte and 
already' charged with silver salts oomtog 
from previous use with iw|)er toning. On 
the plate the affected parts take a brown 
hue and tho rest dissolves out. Other 
baths pan also be used. The image made 
by this process looks somewhat like a 
daguerreotype. 


Buikting a Highway on a Sewor 

J ONSH VALL8, often called the dirtiest 
fewer In America, which has followed 
a sluggish, devious route through the city 
of Baltimore ever since it was founded, is 
being converted Into a spleixUd Iwulevard 
which affords an easy-grade hightvay from 
the outskirts of the city to the harbor's 
edge. It Is called the FaUsway, 

Calvin W. Hendrick, chief engineer of 
the Baltimore Sewerage Cowwlsaion, con¬ 
ceived the plan, and after n long and dis¬ 
heartening camiiaigu against cen^vatlve 
elements in the city, secured the apiorovnl 
of a miuton-dollar loan tor the improve¬ 
ment. Work was begun Iniuedlately. The 
plans prepared by Mr. Henditfik provided 
for three oonduits, each 80 leet wWo, of 
concrete, and paved with vltfiHed brick, 
to be erected tsUween the retotolug walls 
of the stresm- Over those a goof was de¬ 
igned. which when eovamd f ||U|ag 
of earth, anif paved, wenld form the 
street 

Tha aaat aondtiU: wpa inada 4mfsr, and 
thmmidt fhls ^ watff will Ikw iwder 
Pfidlaary oemdUtotM. In times of storm. 
|hS gates 1*9 bpanad. and the Hood let 
into toe chamber, ittoiy to gmat 

dfKKts irtil toh tUMf* to» mtoseoary. 
donss falls has a fop 'dtoto- 

ttous toiefi, {Mid has ftodnestif ever- 
•owed its haMis. 


iQhtof amohg tow twtof <tod pentonlog 
ptohteBW mat to construtolhg the yajis- 
■ may was 'a «toat lwf»e«h«g. Im*,- «»W«h 
Iff. Hs(tottol|>MMd todgae^t'WM a 
tahnei was tooMftwa 

tock strhtoht aoiMss, jliiA ''{tha to»to«h 
diverted thtottfb k* A« tkfi !»Wto to»4 
bsidertiig the pend of .^''todtoNtoS gnia 
thus ndaimsd Into wliiahi tonA tbiit 
psar tbs imrdeittBim df 
’ to)i of Uto/htwito to ^''^•,<aw*.‘4fis' 
atony tost' ' toe'■■ 
n^ 
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Inventions New and Interesting 

patent Law ; Patent OflRce News: Notes on Trademarks 



Mm Ceil 

Wr Miu B. C KwtMmm 

,! rMn> ARO Vr. i«ffn sailtor of Vienna ln> 

I an otaefiro^Uo allmU e«U «n»il4i>la« the ad- 

aiuMtiRW «C tlM» dlapbra«m ni4tb the bell gravity type- 
Otnee the patent on thle eetl vnte eehared, a hae been 
theroeghljr tested on a praotlchl induatrial eoale in 
tlertnaiiy and Anatrla. preaent there are five worka 
to opefatlon where tbto oell, known aa the Bllllter-81e- 
lieiie tell, la emideyed, the ttioet Impwtant of these 
beinc (he Niagara AlkaU Oohipany. Aa deecrlbed In 
the patent epecidcotlon the eon conaista of a bell 11 
(riga. 1 and 2), which la closed at the bottom by a 
dtaidiracm 2. Vhe latter reata on an Iron or nickel wire- 
net 8, which aervee aa the negative electrode. The 
bell etiinda in a veeeel 10. In the Inelde of the bell 
la the anode S, made of platinum or carbon; this la 
placed paTaUel to and at a abort distance front the 
estbede wire-net. & 

la order to permit of a complete separation of the 
products of elcctrolyata (soda lye and chlorine), the 
cell la operated aa follows; The Ml la dlled with the 
electrolyte to a predetcrmUied height while thy enter 
veaael 10 remains, at drat, empty. Since the dlaPltragm 
la pervtooa to lltiulda, the common aak eolntloo worka 
through to the Mthode, and forma, there, aoda-lye. The 
outlet 18 for the lye ta In such a poeltlou and of such 
dimensions, that the liiinld In the outer weasel Just 
waahea the cathode wire-net. In order to allow easy 
exit for the hydrogen bubbles evolved during eleotra- 
lyaia, the cathode wire-net <Flg. 11 may be curved, and 
may be allowed to abut against impervlona channels 7, 
having openings allowing the hydrogen to escape easily; 
or the atratgbt or corrugated cathode wire-net Is dxed 
With a slightly npward slope; a slope of 1/20 ia quite 
auAclent for the pnri)ose. In order to raise Its con- 
dnctivlty, the electrolyte may be warmed by a heating 
pipe, not ehown In the drawing, and the apparatus only 
works well when imltable dlspbragms are need. The 
dndred resuH has been obtain^ In the BUUter cell by 
covering the wlre-ttct cathode with ordinary commercial 
asbeetoa cloth 1 (Fig. 1), on wlilcb la spread a aimclal 
powder diaphragm 2. According to the Invention, a 
diaphragm composition la tirodnced from a mixture of 
barium sulphate or alumina with asbestos wool, and 
this la made Into a plaattc, but tenacious and consistent 
maea, with a solution of common salt. 

Theae diaphragms ere stated to be extremely resist¬ 
ant: they will keep for months or .rears, and can be 
quickly and easily changed or renewed, us compared 
with the ordinary powder diaphragms. It in only neoea- 
aary to remove the layer of mixed asbestos wivil and 
powder and to substitute a new layer; this can be done 
in a few minutes. As an alternative the aaluailos cloth 
may be taken out, a new one put in, and the diaphragm 
made op again. In air, thceo diaphragms ofter a short 
time, dry completely and become hard; they recover 
their original pltaMlity and permeability on being 
plaoed for a ahort time In water, or In n salt solution. 

Dnrlng the electrolyala, aoda-lye la formed in the ves¬ 
sel 10, while chlorine ions imas to the anode, are there 
collected, and are evolved aa gaseous chlurtue. Fresh 
BOlntlon la added throutdi the pipe 12, which extends 
down almost to the diaphragm. During the electrolysis 
therefore, the upper part of the solution becomee poor 
in 4MMt, and the lower tmrt ItiereaHM in apeclflc grav¬ 
ity: as a remilt of this dtlforence In apeclfto gravity, 
a very sharply dedned layer la formed directly above 
the diai;d»agm. 

The ceils may be ^de of various ninterlala, auoh as 
wlre-glaas, or stoneware plates bedded tn .cement, or 
asphalt, as shown In Fig. 1; they can also be mode of 
armoted oonerete or of sttino slabs. In smatl Celia (vgi 
to MO angmerea) It Is advisable to Qx the asbeatoa cloth 
0 the kbU. whole hpli wtih the dtoidimgiu can 
tbm be phieed «b a oiarrugated wlve-mt, riiaped to the 
forte of the Cater veoSei 1%e bottom of this outer 
. fosssl 10 ie advantagecttslir mude of sheet iron, and It 
then forfoe the eenductoir for <the eettont to the cathode 
9«b th igVfer «elto (ahovc 100 Amperes) this plan is 
ACatm^ piKetiCa.1: apd to cnoh «sUs k Is advisable to 
httoeh jtoeeathede wUnhc^ to the bell, to order easily 
to dtophtaoto ^ fowtoed, wlthtotf having 

hkU. the' Utl >4 «ho koer mdUy 


imt es«ki| 


and 10 per cent NaOH can be obtained, and that a cell 
with a cathode surface of 1 aquare meter when worked 
at 00 deg. Cent will take a current of 000 amperes with 
an K. M. F. of only 4 to 4% volta 
The elatma mode for the new cell and procCHS are: 
1. That it combines the advantages of the earlier dia¬ 
phragm prooeeaea with those of the bell gravity cell, 
and that It overcomes the chief defects of both. 2. 
That the causes of low elBclenclea tn the open type of 
bell-cell are checked; (a) by the presence of the dia¬ 
phragm; (b) by the aUratlflcatlon of the Uguora in the 
cell; and (c) by the direction of the flow of the electro¬ 
lyte througb tile cell. These three conditions enable 
one to obtain a comparatively high current efflclenc.v 



(for the tyi>e of cell) with h fairly coticentrated solu¬ 
tion of sodium hydrate at the cathode. The fact that 
the diaphragm is Immersed In aodlum bxlraie solution, 
also contributes to Its long life, und reduces the run¬ 
ning costs of the process. 

Notes for Inventors 

Lactic Add and Malt.—Robert Wahl of Chicago 
has secured patent 1,06S,02M for the addition of lactic 
add to malt during a stage of the manufacture. This 
he does by means of a liquor containing a culture of 
lacUc Held bacteris. It Is claimed that the added lactic 
acid lends seat to the beer and exerts n stimulating 
effect utx)u the peptase of the malt. 

A Rotary Safety Rasor.—George Nichols Moore of 
Dumont, New Jersey, nsslgjjor to Rotary Appliances 
Company of New York clt>. In a patent 1,068,00« pre¬ 
sents a safety razor which bus a blade of disk form 
with a couUuiiouB cutting edge rotated by suitable 
means in juxtatmsltioii to a guard, means being pro¬ 
vided for varying the spui>e la-tween the guard and 
the cutting edge of the blade. 

A Mergenthaler Linotype Patent.—^Patent 1,067,503 
to Mergenthaler linotyis^ 0<>m|iaiiy. as assigime of 
Charles C. Rurdine of Wusbiiiglou, D C., preseuls In 
a typogriphlcal machine, Iransfer means constructed 
to receive succotmlvely a plnrallt,v of separate lines or 
line aectluim and to forward them slmullaueously, to¬ 
gether with means to deliver them In assembled form 
aucceaalvcly to the transfer ineaus. 

An Improvement in Lace Manufacture.—John E. 
Dudaon of River I’oliit, Rhode Island, usslgtmr to Hurry 
C. Ciirtla of Warwick, Rhode Island, bus secured luit- 
ent 1,0R7,S24 for lace and process of making same lii 
which the lace comprises weavings of (hree or more 
colors In n single longltudiniiJ strlfi The Invention 
provides for weaving laco curtains, embroidery braids, 
lace edgings and Insertlngs with any desired colored 
pattern of three or more lutercbnugeable colors 

A Sectional Lifeboat,—Benjamin F. Sargeant of 
Fort W'orth, Texas, has secured patent 1.007,27tl for 
hoisting and launching machinery for lifelmats, also 
jwtent 1,067,277 for IlfelNtul. The iiafeni for the life¬ 
boat shows a lifeboat of two sections which 111 side 
by side and are binged together at the how' so that they 
can be opened out end to end when on shipboard and 
can be folded together to form a single boat. Bach 
section is prorlde<l with a prois-llcr and with an engine 
for driving the proijeller. 

An Automatic Stabilizer.—Norman Clark and 
Alls-rt E. Plank of Qnlncy. Illinois, In i>ateiit 1.iN17,-itiO 
prenent an aeroplane which has a convex curved 
lower surfac(> adjacent to the front e<lge of the plane 
and extending back beyond the middle of the IkmI.v of 
the plane and reversing into a concave surface adjacent 
to the rear. Thus they seek automatically lo maintain 
stability and eviuilllaium lu aceurdaiice with varying 
degrees of sliced and atmospheric denstl.v and to avoid 
pitching 

Improving the Patent Office Building.—Some re¬ 
cent small Are or fires attracted attention to the defec¬ 
tive electric llglu i-qutpment tif the Patent Office and 
have led to the Instnllatlon of modern wiring sjstems. 
At the same time the main or trunk line sewers in the 
basement of the building are Itelng extended to meet 
the Increased demands and to modernize the liutldlug 
lu this respect. New- flouiiiig has been laid in most of 
the examiners’ rmvms and a general houscclcniilng is 
in progress. This will prolwbly be couipleted when the 
new Commissioner, Mr, Ewing, assumes office on Au- 
gVMt IBth. It is expoctetl that Mr Frazier will enter 
upon his duties as First Asslslant Oninuilssloiier on Sep- 
tenlvcr 1st 

Two Patents to Charles Francis Jenkins.—Charles 
Francis Jenkins, the well known W’ashiugtoii, I>. C., 
inventor, has had Issued to him two patents, one No. 1,- 
O07,A31, for a inncliiiie for applying caps to bottles of 
paper or other material, and another, l.(«7,4.')2, for an 
improvement In llytng machines, which latter Includes a 
year steering vane. Heretofore In a Wrighl machine 
It has been usual to pull down the retir edge of the 
main plane or of the ailerons or halatKing planes on 
the low ride of the machine when it has Umt Its equi¬ 
librium. and to let go the other side, This has a tend- 
ewsy to throw the machine nriuind oft its vsuirse, and 
to eountoraCt this the rear rudder is so connected as 
to to rimuRauePusly moved to neutralize this turning 
alfoot 
























HBCENtLY PATENTED INVENTIONS 

TbUM columnit arc oprn to all pateataaa. 
Tbe aotlcoa ar« luMrt«d 1)7 tpaclal arraa{|« 
meat wltb tbe lavoatora Tarma on appUca 
tton to tbe Advertlilag l>apnnnieDt of tba 
Bcibmt r c AuaaiuN 

Pertalnlac to ApparoL 

UVHMHM HOLDBB L. P mnbh 474 
Wyo a Ht Itrioklju N Y Tb prlaUial 
IJ t of tie Invention U tbe pro iaiou of a 
fnet uur having clamping means 'onitruct d 
and urrangad to avoid preseatli g uigugt h 
tarta or elements for entanglement wltb the 
clothing of tbe peraon wearing tbe fastener 

A1 PA&ATCB FOR COMPRHBBINU 
I UATBER 8OI40S —1 P M llst 18 Ruo 
Uambetta Peraan Franc Tb pres nt In 
ventlon baa reference to a vorj aiinple ni 1 use 
fnl ai paratua wblrb allows of carrying out by 
a laminating or rolling a tton without noise 
and without apprectabi fatigue a compres 
aloe of tbe leather which la alao more energetic 
and more rapid 

BleetrtenI Bovrlce# 

SPBIUNI MAIL INDI AT( R. 11 

I THKB I ) Box jnn I ay tl vl lu Ark 
This Inv nt r irovldcs a si uple and I x 
prnalv devl for Indlcntlnt, the placing of 
mall In n al boxes particularly n ural 
routes wl r I an Inconrplete Indl tlou la 
pro ld«d adapted to bo con pi t d by the ur 
rler or post au to Indl ate th pa Ing of 
the mat 

Of Interest to Farmers. 

(CRN HI 8KBR—0 A HravaNS 620 (c 
ter Ht Blgln III Ihla Invention cumpre 
heuds a husking device 1 wl loh tbe invent r 
ae ka to ah varlons Inprovementa relating 
more oapeclnlly to th anner In whl h th 
hi shs are removed from the m ra a> d 1 wl 1 
tl ears are aeparated from the stalka and 

PBKI DBLIVMHINO ATTKIIMPNT li^llt 
HILOH—H M Rcott are of Scott A Hons 
Bdna Tex. This us tu Inv ntl r at a 1 
alios particularly to an atta hnient wh rebv 
the enallagc may tie deliver d th r fr n as 
It la desired for use wittaout n c ssltatl g the 
ell nblng of the alio and entrance thereinto for 
this purpoa 

or Oenernl Interest 

IIBLI HUOY J C a ar of 1 S Radio 
Station Cnalga Island \ aska T la I ov 
glvea desired marine algna a when tbe w ter 
la ealra or la agltat d. It arrlea a re ub e 
actuator for th striker ft a p| rtml 

on the buoy and a chain mgag e tl tuatnr 
for turning it and bra one end fix d and th 



BITLI HlfY FOB MAKinb NI NAl N 


otl er end pro id -d witl a on rwetgbt so 
that th a tuator Is t r d and the str ker 



B1 Ot K TIIMIRK R \ 11 Dt t lu 

2T» Henry Ht Irwkv > Ihs Invention 
pirtalns to walls and ks r t I s f r 
str ctlng tl aa u d 1 as f an o jeet to 
provide an In prov d onstru H f wall 
wherclv tb wa n nd d 1 the course 

nd th fa lug brl k prop< riy Int rl k tl will 
the tiles or I lo ks tor I g th wa 

HIMNBY « \I J K Mrl bL M h 
Jackson St Montg merv \ a Tb I voutor 
provides a cup having a si pi f r and pro 
Id d with means for facllltatink tl sraia of 
smoke and hot gas a while pro nt ng tbe 
wind from blowring dovnwardy Into th h m i 
ney and yet allowing the eacap of waf r fa 
tng In tbe form of rain upon the top of t e 
cap Tbe chief purpoae of the Inventor la to ( 
prevent aporfca escaping froti the chimney < 
HUSFBNDINO DEVICE FOR UMBRELLAS < 
Cabbou, H Rbbd WIndemere Ave < 

Eagle Rock Loe AngeleilfTlal This laventloo 


relates to a device tor aospaadlng nwhreUu Mmtot, Ind Tbs toitoddr hM tw* alwiktod 
and comprliM means tor tta adnptUtMi and BMnbtrn, one with a» rnMnlnf In Iti ontar 
usefulness in tbe draining and dfyfnf of the end, and the oihar with an gttamwtod iqner 
raUy day — the wet tuabrella Means am and of aptar head shape BtaBKMM thronyh 
secured to the tip of tbe shank of the nm the opening the ntamhars M IWp^oph 
ing engagement with oath i«Mt nt the a»«w 
hand and ppsntng, eaeh (Mtvtag a Mpk 

at its other end (or engaging A niproptpe op¬ 
tion and the Inner wall ot »• otdnney then 
being a plate with an openMlg thyongh whl«h 
one of the meahere la dteponntf, aa4 having 
a Range at ite onter end to aerva as a atop for 
the and of the atoveplpo and a Range at Ite 

8 inner end to rest against the Outer wali ot 

tbe chimney 

HowsoMoM VtUIUes. 

WlKDOVr SHADE FUETOHa—A. DaMOLO 
and L Rbbor, 17B CHnton 8t Brooklyn N X 
Tbe Invention provldat runway* tor tbe edge* 

_ of a window shade to protect and guide the 

j same aa ralasd and lowered and In aervlee 

temmd position provides means tor preventing the 

rll'Mtt escape ot ahadoa and the congetnent exeeailve 

U rolling ot the antomatlc attachment and pro* 

vldea means tor arrmtlng a abode In Its R^t 
SUSPEBDino DBVICK FOB UUBBELLA8 without damage thereto 

WINDOW CLEANING DEVICE—Psia 
rcia lo engage or hang on tbe edge of a cilia AMSBao 80 St Nicholas Ava NawTotk 
ah If door 1 fact anywhere to drain from n T The purpose here 1* to provide a device 
th points of the bows The engraving lUua j, ,nd durable In eonstraction 

iratea the outer end of an nmbrella showing ^adUy applied to a window and arranged to 
on of tl suspending devleea detachably ae permit of conveniently and thoroughly cteah* 
cured thereto tog Window panes on tbe ontslde thereof 

n AT < not K —W a Boaaas Box 6B New by tbe operator manipulating the device from 
port R I This Invention baa particular ref the Inelde of tbe wdndow 
er nee to means for supporting Ufa-boata upon KITCHEN REMINDER.—F A Bbstbam 
le ka of vessels In connection with the usual ,e69 Woodbine Bt Brooklyn NT In this 
davits or for supporting any other kinds of in,t*neo the Inventton has reference to Im 
provemente In kitchen utenille deeignad to en 

_ _ _able the cook or housewife to keep hereelf In 

formed of the etete of the pantry and to re 
mind her when tbe supply ot a given eam 
j modify or grocery la running low nnd Is In 
U| ganger of being exhausted 

WITHDRAWING SAFETY OVEN—S R 

’—pi _ ^ r <-HB ST AM Cedar Grove N J By this Inven 

I I ... tlon Mr Chriatlsn has made It poalble to do 

Hdoir honsehold cooking vrtthout putting a 

BOAT (.HOOK ^ 

detachable crossbar draws the skeleton frame 



HLpftgAlf SS , 


of Ihrea palfk dt tnjMi 'Wjfc i**#. 
to turwhl* (W A ' 

niniiipivtt 

the boom can ka nglwisa wrof*# IW,. .... 

movMl rearitetd teg 

PmvtsiMSiM w 

Ikfti 0»t xMt tnlWAIM vMlW WPjw/lPjir' 
tlculntly to a detete gteteteitl ten s lit 
a vehtei. eamprl^ 

pivoted meteher gsid uMtea MfUm/m w*W i 
same to control tta aniBgamalBP m %P WS 



bouts I ho oat aupport or chock to ot a 
peculiar natur wherebv a life-boat for ax 
a pie nav he oiicrated from the davits sod 
uslly and qui kiv lowered to the gunwale 
without th n ssity of first hoisting the boat 
Id ord r to clear the rhoek or enable any pi r 
tlon of tbe chock to be removed from normal 
Itvsitlon 

HI OOL BKARIhG —3 B Nacb 11 Carloale 
Ht lIs ver la Bearing sockota comprise 
scml dr ular n u ers with ends ther mf in 
tbe forms of spurs Integral with the body ot 
tbe socket the n aterlal being boot diagonally 
at the base of tho spurs and then at anbstan 
Ua y right angles at points Inward from the 




members whereby tho backing of a vehicle to 
‘ prevented An object to to provide a rtttabto 
back atop which ean be eaiUy attnchcR to 
. tbe wheel of a vebleto aad provided srlth a 
eoutrolHng lever or pedal for the oparatten 
> of the device by the driver when dealred 

LIFTING JACK—W W Bau, VaBty 
' Springs, S D The object here to to provlRc 
' a Jack designed for the pnrpoas of lifting 
wagons and the Uke, which la simple of con 
structlon and oaay to operate and eapahto ot 
adjustment to suit all varying eondtetena at 
they are qmt with In netunt praettee 
WATER COOLING RADIATOR ~W J 
Kbm-s SOT Armstrong Ave Jersey City N J 
This Inveutor provides mesos tor dsdlverlng 
water to an air draft ooolod radiator Is such 
a manner aa to cause the entire water to pass 
within the radius of the air draft provUtoa 
means for delivering water to a tubular radt 
ator so OB to direct the flow in contact vrtdi 
tbe tubes having tho maxtosum refrigerating 
quality and provides meana for rMBtoPdng 
tbe construction of tbe radiator 


dlag ual lln a the ends of tbe bearings thus 
pres nting return bent members and membeta 
beneatb the return benda the spur* projecting 
froir the last uaned members and also pro 
J ctlng beyond a side edge of tbe socket sp- 
pr xlmatelv parallel wltb one another and 
wltb tb axis of the socket Tb InvenUon 
relates more particularly to meana for sup 
porting spools In cnblnets adapted to display 
lace and lusertlon 

Hartesvare aud Tools. 

LOCK —O B Oaumt Latonla Covington, 
Ky Mr Gaunt s InvcntloD to an Improveroont 
lo ks nnd t obj ct to the provision of a 
si pi d vt h ving a spring oporatod bolt 
which av bo retracted manually or by a key 
d whirl ay be locked In extended or re 
tract I posltlou 

CRIKHCUr HAW HANDLF —ClIAnwO M. 
M NT N Philomath Ore Thu primary pur 
IH M I r le t provide a light ■onstrucUon 
and which a oaw nay be readily and quick 
ped and tb angular extenatan of tbe 
baud c as r odlly and qul kly adjusted with 
r spert tb r (n all without Ibo neresalty <rf 
B r w wits and ther parts requiring tbe uso 
of uddlGoual tools 

Hoallng amd RlakUild 

\I lOMAril HKAT BBGDLArOB— a P 
Bkuomhli 1113 |i George Ht Y rg Pa An 
bje t here in tO provide meana controlled by 
a thermostat for operatlag tbe valves and for 
effectively loeklng the valve la Its closed post : 
tlon thereby rrsistlag pteasnre tending tel 
op n It but which will automaticany operate 
to release tbe valve and to wiRiaraw It from 
Ite scat wl^eu tbe temparatnite has rsoched fi 
certain point 

STOVEPIPE FASTSNRB'-'B M SkBCS, 


entirely outside of tbe range tbe open aides, 
end aad top uaki It easy to pnt tb cooking 
In plan do all turning IwsGng and finally 
re novtag all fron the oven witbont danger of 
I urnlbg bands or ar s A sheet metal shield 
full slue of tbe oven and attached to tbe rear 
of the skeleton co upl tely fills tbe opening 
and retains tb ov n b at while the skeleton 
oven to withdrawn 

naolilnos wAd neelianleml Dovleos. 

' ALARM—J B Wilt SEA Frulta, Colo The 

I Invention refers mor particularly to the com 
' bloatlon with an alarm clock having alarm 
operating mechanism of a gravitationally opsr 
' able reservoir for fluid adapted to drip upon 
' tbe person of the sleeper to awaken him and 
' meana tor malntelulng tbe reserVblr In a nor- 
nally Inoperabl posltlou tbe last mentioned 
maana beli g releasal le by tl o alarm operating 
mechanism 

DHII L CHI CK —B M Momaoiian comer 
8tb and Hawthorne Aveouea Richmond Cal 
I This InvinUon has reforenco to chucks such 
’ as are adapted for use upon drills and lathes 
fo the purpose of securing a bit or other 
tranoient rovolublo tool In position to turn 
upon Its axis In order to operate upon a piece 
r w >rk to be cot or drilled 
tAU DATING MAI Mine H OimsUan 
care of Arltbatyle Co 118 E 28th St Man 
I attan N Y N Y The present invention 
provides a n atblne arranged to enable tbe 
ser to obtain a good kveroge at any polat 
f the njperatlng snrface for depreaalng the 
bain prior to Imparting a traveling motion to 
th satm, and to propoHy connoct the chain 
' with tho associated nnmeral wheels, thus la 
surlng an accurate and easy worklw uf the 
machine 

teaJlwwFa »■« TksRr A o eososirlote 

BAIL FASTBNER—W E 0 SkigN and E 
J QDIMH 314 Ohtoago St Ksnosho. Wto litete 
dsvlee eompyimm * kaarUis plate havtag meaite 
for •toteping lh« Mil in a prwtetentlSUR )|MI 
Hon oh a railway Ha. An ^Ject to to ptv*i4t ^ 
0, foateser i|r gNalM of teUeb tiw nti oka M 
soaily aM faMak attodlwi to tew He uRR tow 
into teat ^ bed mtoptott the nil tesR «a^ 

tton the gtojMss fiteaaA ftemiHtof «M JatUMl 
Rtophieefatoito «(the fatou* 


DESIGN FOB A JEWEL MOCVTINO—8 
Ackebman care of J C Mordt, Si Maldea 
t.ADe New York N Y In thto ornamantal 
d sign for a Jewel monnUng the plan view 
shows edge ot tbs mounting mnds np ot nix 
semi circular forms, tbe center of the whole 
design showing a sU pointed aur**bap«d open 
lug Mr Ackerman has designed anothnr Jewel 
mounting on nnsrly the same ontUnes aa the 
above but has added tbs upper halt of a 
T shaped design projecting from the onter edns 
of the eeml circles 

DESIGN FOR A DUSTING CAP--J TWIN 
'em 320 Ashford St Brooklyn, N X This 
ornamental deitgn tor a dMHng cap Is round 
In form Tbe front edge of tbe cap to oma 
msnted ivlth a scalloped borderad band 

DESIGN FOR A DOLL.—Roan ONWM. 
WitsoB care of O F Wood, 17 W «81h St 
Manhattan N Y N Y la this ornamantal 
design the figure ot the naked doU to la a att- 
ting poaitlon The large head neatlit at tbe 
Jaws in tbe palms of the child a hands, tbe 
arms being bent to teat on tbe raised knees 
A very email pair of wings grace this quaint 
and attraotlvo figure 

Norm—copter ef any of tfcoie paMfite will 
be fumtohed by toe Sciinnoic AiiiwioAg tar 
ten oente each Pleasa state tbe netott of the 
patentee Htle ot tbe Inventloai, and date at 
thto paper 

Wn wlsb to eall attentloa to tou l|tltet totel 
we are In a poatflon to render cowiteteto tok- 
vices In every bvaaeb ef patouC to ttatoHHWk 
work Our atafi la compoiad at toeebtnlssl. 
elactrtcal and ehsmleal topafite* thtoVa^ 
ttolned to prepare aad prosacWM all jpatoilt 
appileaHona imwpsctive ef Ike totoglM teatewu 
of tbe aubjeat nwttar lavoiuMV to **>• 
danaed tocbnleal to ectefiHRe 
qiUrtd therefor 

wortd wh" 

and trade martttoSWte^lMtoMu# tellt e««a» 

tHee fwtogn to , 








AMERICAN 





F rom the small 
compact control 
box of the Apico 

electnc equipment you 
can start your motor, 
switch lights on or off, 
dim your head lights You 
can lock starter, lights and 
horn, test flow of current, 
light your dash 

T he contrbller typifie* the whole 
Appk eqeipment—aimple, bu»K- 
IMM-Iike, poaitive You cet 100% ter 
vice from tlie Apico electric engine 
•outer for thie reuon It u '\he starter 
that never Mops Karting ” 

You can depend upon it always, 
count reserve power and infalb- 
biltty Compact—It doesn t clutter up 
your engine instailatSon 
You win naturally prefer the Apico 
equipment, acientUtcally developed with 
repeated tests under the ditecoon of 
Vincent G Apple himself Mr Apple 
IS she pioneer in the whole electric 
starter ideai obviously his outfit is not 
the hurnedly^designed-to-meet-the de¬ 
mand kind Many engineers now 
agree that hia idea u the right one— 
24 voha for stamng, 6 volte for light- 
ipg, Ignition aignaUng, etc 
When you buy your new car demand 
an Apico starter Write us about it 
You want to know what you can do 
wtA tins sMrter prohl^ ai^bow It’s 
the most imitottant tcceteetjf you have 
to consider 

You 11 find our sendee la 

inwy prlnidliM chks. 'nkcoui^ one of^> 
diHtse you <«r jti^fbshly inwofe for an 
4#^ itaiw your ^reicot tsar 
Write ttSidMMft till, tool aoeih m on- 
piwMtfagiit ielQ pdd tnnpiikiMooW to 
illOOiah w#i« your tear 




MWW’hSB of IWdi 

in IKrIgflile AM 

iOim«UtM frtm ptet rsd.) 

If the aotual statiis of this aerial Seat 
to asevet, tbat of mans and projects to 
dMthto so S'mKb Inferiority to obvious, 
nad plso IVencb efforts to dlnlntota tiiat 
tafsctoKty 

Le Vaiwre goes on to state that to 
strike a pn^r balance between dirigibles 
and aeroplanes the grmt merits of dtrtg 
lb)es-tbelr radius of action and ability 
to soont at ntgbt—wUb tbeir Immense de 
toets^fnmtUty difficulty of taking on 
stores and charging basardons toudlng, 
cost etc mast be considered 

We must not forget the terrible series 
of catostropbes to wtilcb nine of tbe great 
dirigibles have snccnmbed nor the resuU 
ant flnanctal loss not wiist a correspond 
Ing Sum might do for ns If applied to 
aviation says our French contemporary 

Tbe HMualDder of the article deals with 
other coantries. 

Russia.—^R ussia has a mocb more for 
midable fleet of dirigibles that to gener 
ally supposed, and may be considered as 
the third air power In Europe The mill 
tary school of aeronautics alone has live 
dirigibles. Besides, there have been or 
dered the Albatross 10 000 cubic meters 
vrltfi a Btiead of dO kilometers per hour 
built by the National lorsky factory the 
Astra XIII (French) and the ‘Clement- 
Bayard VI which are now haring their 
floal tests (0000 cubic meters 260 horse¬ 
power liUS meters diameter toial length 
IM meters) 

Itait—U p to last year Italy had only 
five amall dirigibles (PI P2, Pfl, 
P4 “16, of A800 cubic meters capacity 
and 00 kUometers per hour speed) Rut 
she has recently built two of 12000 cubic 
meters capacity ( Ml ‘‘H2 ) and the 
M sertee is to be eonttnued with MS 
“MA and MO baring the same char 
BCteristlce L a tbe remarkable speed of 
70 kilometers per hour an asoenslonal 
aUUtv of 2fiW meters attitude a radius 
of action of 1 000 kilometers engtnca of 
000 horse-power and ability to stay aloft 
RO to 40 hours Italy with Its flve toe- 
tories at Rome Milan, Campalto \erona 
and Braociano to trying U create a ts w 
ertul aerial fleet (A sixth factory to 
building at Ferrara.) 

A third series G whose coiistruotio i 
has beau decided on and of which tbe 
first wlU be ready this year will equal 
the great German cruisers In gas capacity 
<24000 cubic meters) and surpass them 
in speed (100 kilometers per hour) If the 
plans of ForlaninI and Major del Fabbro 
work out as expected Tbe engines pro 
rided to Insure this sensatloaal speed are 
of not less than 1000 hone-power (A 
dirigible named Cltta dl Milano built at 
Baggio of 24,000 cubic meters capacity 
and 60 kllometen per hour speed to dt*- 
signed It to said to undertake the cross¬ 
ing of tbe Atlantic In short the Italian 
constmeUon to sufllctontly remarkable for 
the German oflloen to be following Its 
progMSB closely ) 

AusniA HtmoASY —Anstria which has 
had no aerial fleet, has recently tried to 
acquire a Zeppelin from Germany hut 
Count von Zeppritu has publicly declared 
that he wiu not build vessris tor any 
other country than Germany 

Ei(oi.&au —At present England possesaea 
no dirigibles of great tonnage Its small 
dirigibles are temiurkablo tor their tn 
grittona meehaidam notably the oriented 
fwopelien. The British Admlrany has 
Just ordered two dlrlgtblee of 10600 cubic 
toStera oapeolty making at least 06 kltom- 
etars per hour One wUl be of ttie Astra 
TofriM type, the other of the Faraeval 
WPk 

The gmatiest dlrlglhle In the worl^ ttw 
thhiy” a mere hatoboo rod anapkwkid 
Trow a gaa-flUed envelope and eanyiag a 
rkidtor of 80 honapower only lw)fliign .to 
Aaiyland it etetodt 80 fctteiMtoM 
finhA ita odpaiv vsRie fa unestlciwIdB 
^ navid Mfflhte *<llayd3r ipi 
at l« IMA. 

, inio'MnenO# iwtw Men 
W ^ M Ws'Mn«nvuiiw ^ a 
lirawJMMMr nHIMyiMW'M M Mltttlr 


Ssrmlx^ 
of Protection 


Ancient Egyptians carved 
over their doorways and upon 
their temple walls the symbol 
of supernatural protection, a 
winged disk. It typified the 
light and power of the sun, 
brought down from on high 
by the wings of a bird 

Medisval Europe, in a more 
practical manner, sought pro- 
techon behind the solid 
masonry of castle walls. 

In America we have ap¬ 
proached the ideal of the 
^ptians Franklin drew 
electricity from the clouds and 
Bell harnessed It to the tele¬ 
phone 

Today the telephone is a 
means of protection more 
potent than the sun disk fetish 
and more prachcal than castle 
walls. 


I 


The Bell System has earned 
the telephone wires every¬ 
where throughout the land so 
that all the people are bound 
together for the safety and 
freedom of each 

This telephone protection, 
with electric speed, reaches the 
most isolated homes Such 
ease of communication makes 
us a homogeneous people and 
thus fosters and protects our 
national ideals and political 
rights 


American Telephone and Telegraph Company 
AND Associated Companies 
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Easier dictation—easier transcribing 

That’s the way of the Dictaphone 

It 8 Um direct method of dittation— lostmot ons mlietwein \ ur 
operator really eaptoa what you sa^ \o get through your ta k f 
much faster than you would bv a \ other method f diet it and 
you "have the comfortable feeling m > i i de r ght a 1 i g tl it the 
first letter you dictated was already n i xt-s. f tt pewnt ng the min 
utS you said Yours truly —and > ktp ahead of j ^ur operat r 
aU the rest of the day 

"Year Day t Worli ~a book w* thmdi Uht yon to havo 
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Bos 148, Woolworih BuUdmg New York 
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PATENT ATTORNEYS 
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Our vaat praetiaa. axtaadtaf ooar a pan'od of 
mora than aixty yaan. aaab^ ua in many eaaaa 
to adviaa lU ragard to aataatability witbaut aay 
axpeaaa to tba aUaat. Our Hand ^oL on Pataata 
ia aant fraa oa raquaat Tbia axplaina our 
matboda. tarma. ate. in ragard to PATENTS. 
TRADE MARKS. FOREIGN PATENTS, ate. 
All pataata aaeurad tbroofb oa arc daaaribcd 
without aoat to tba pataataa in tba SCIENTIFIC 
AMERICAN. 
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Branch Office. 623 F Straat. Waahingtoa. D. C. 
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the Infonuatlon givwi caimot be consid- 
I eped rifroroBsty ewict. They fix with pre¬ 
cision, however, the respect.! ve strength of 
the sir forces of the different countries, 
aside from aeroplanes. 

The Visibility of SabmErines 

(Ootioiwdad from jMca fSS.) 
remembered that the submurlne is on- 
armored and relatively slow, that in war 
its cnilsinE depth and that at which it 
must attack do not exceed the drauKht of 
a battleship, that aeroplanes can readily 
overtake It, hover over It slnfcly or in 
grouiw, and deliver a flood of missiles on 
Its hull, iierluips licfore tbelr presence is 
known, the Iwttle, fur the under-water 
terror, seems unequal. If warned In time. 
Its only recourse Is sudden and deep dlv- 
luE, like a fish fleeini? from the talons of 
a hawk. With Its low siieed and the iiow- 
er of the aviator to ecruflulse a wide area, 
the duration of these tactics seems limit¬ 
ed. Aeroplanes wurklux in conjunction 
with torpedo-tKWt destroyers in attack on 
siibiuartnes would seem to the old sailor 
much like that most sanguinary tragedy 
of blue water, the assault on the helpless 
whale h.v the sword flsh and that wolf of 
the seas, the thresher, in which the mis¬ 
siles of the aeroplane would take the place 
of the thresher's savage blows. 

Despite these adverse conditions, the 
submarine Is far too powerful and deadly 
a weapon to be eliminated from naval 
warfare. At night or In foggy weather, 
it Is wholly safe from aerial enemies, and, 
under these sheltering screens. It can still 
feel Its way to Its target, while, if duty 
called, there will always lie plenty of 
brave men afloat who would dare the 
dangers of the sunlight to steer It to at¬ 
tack, Klnally, when we review the swift 
progress In the enginery of war ou the 
sea during the last twenty years. It si'ems 
liut>usslble that the genius of Inventors 
will not And a way to conserve the subma¬ 
rine's fighting value, either by protecting 
l( from Its aerial foes or by enabling It lo 
meet them on more nearly equal terms 
The problem Is doubtless engagtiig the 
earnest attention of naval exiwrts. 

John Milne 

T he recent death of ITof John Mllue 
removes from the English sclent tfle 
world one of Its m«ist conspicuous flgnres 
If not altogether the creator, Milne was 
at least the cHillest lender of the “new 
seismology1. c.. earthquake-study as a 
branch of physics, rather than of descrip¬ 
tive gedlogy 

Milne began his career as a mining en¬ 
gineer, and after a gissl deal of wander¬ 
ing over the earth In that caiwclty found 
anchorage In the little colony of scholars 
and experts who were engagnl iu impart- 
lug occidental knowledge lo tlie newly 
awakened iieople of Jaiain. He began a 
twenty years' residence in Japan In 1S75, 
when he was 211 years old. Here, as he 
has bbuself expressed It, "they had earth¬ 
quakes fur breakfast, dinner, and supper, 
and to sleep on,” so that his curiosity 
could not fall to be aroused by tills ob¬ 
trusive phenomenon of nature. At length. 
In l.SNO, a particularly disastrous shake 
inspired him with the Idea of organising 
the world's first society for the study of 
earthquakes—the Heismologlcai Society of 
Japan. The pioneer work carried ou by 
this orgaiilsatlnn placed the science of 
seismology on an entirely new footing, 
(•sts'clully since It includeil the dereloii- 
menl of the first accurate liistrnnients for 
recording and measuring ««rth move¬ 
ments. As honorary secretary of the so¬ 
ciety for fifteen years, Milne was Its lead¬ 
ing spirit. He early recognised the im- 
IKirtunce of erecting seismographs and 
selsmoscopes at as many places through¬ 
out the ceniiny as iHisslble, and liefore the 
end of his tenure of ofllce In the Orient 
he hod created a Japanese network of BON 
stations—a far greater number than are 
found in any other country. - 

In 1886 I’rol Milne with his Japanese 
! wife returned to England and took op hla 
abode at SUde, la ttia Isle of Wight. la 
tbla gniat ratnat |ha eoattaiMd Ua oboaeo 
wofik, hot aoir wtUi a UuidW inOMt, iof 


he soon sat hUnself to tJM taak of digaU^ 
Ing, on behalf of the Bvltisb daiKidatlan 
for the Advancement of «eleiioe. a Mds- 
mologlcal survey of th^ world. The neetl 
of an luteriiatlonul organisation had tM‘- 
come apparent with the dleoovery that 
strong earthquakes nmhe theiosclree f«lt 
all over tlie globe attd cannot he ade¬ 
quately studied merely as local »h«Jom- 
ena. At the same time be worked burd 
at the Improvement of setsmograpba. with 
a view to providing an Ideal and uniform 
niuipment for the International atatlons. 
The great memorial of bis acUvitlee since 
1886 Is found In the series of reports of 
the Helsuiological (kiuimlttee of the Brlt- 
I tsb Association, of wlileh he was secretary 
and prime mover up to the time of his 
death. 

The Degth of S. P. Cody 

C OI,ONBI., 8 . F. OODY, an American by 
btrib, hut a naturaltaed Eliiglisb sub¬ 
ject, a figure long prominent In the world 
of aeronautics, came to a violent end on 
August 7th. He and a iiassenger named 
Evans were killed while flying in Cody’s 
monoplane at Aldershot The cause of 
the ai-cldeiit could not be ascertained; for 
the machine dropiied from a height of 
two hundred feet <uid was reduced to A 
mass of tauglfHl wreckage 
Cody was first beard from as a design¬ 
er and builder of kites. Ko successful was 
he In his province that his work attracted 
the attention of the English military au¬ 
thorities. In his very original luvestlga- 
tlons, he succeeded In towing boats 
through Hie water with the aid of kites 
and even made the attempt to cross the 
English Channel In that fashion. In 1886 
he succeeded In elevating a man to a 
height of l.l.T) meters by means of kites 
The construe)Ion of the mechanical isir- 
tlon of the Itritish military dirigible 
"Nulll Recundns 1 " was of his design. 

Cody was one of the pioneers In avia¬ 
tion. In 1809 be constructed a biplane 
with which he flew 420 meter* ou May 
14th St Aldershot. After various tnls- 
hapH, he su«-o«eded In making long flights 
by the end of 1808. Indeed, he was one of 
the first of long-distance lljers As early 
IIS August 8tb, 1808, he covered.76 klioui- 
eters and came down only for lack of fuel 
On Novemlier 4th, 1810, ho covered 110 
miles in two hours and twenty-four min¬ 
utes. With an Improved biplane of his 
own construction, he took part iu the Eng¬ 
lish circuit of 1811, but without accom¬ 
plishing anything wonderful. 

Cody had entered In the London DeWp 
Matl 626.000 prlise race around the Brit¬ 
ish coast, and for this purjiose had con¬ 
structed a new hydro-biplane with a span 
of flO feet 

The Current SupvleiDcnt 

T he volcanic character of the Japanese 
Islands raises altogether peculiar 
problems in huildtiig const ruction. How 
these are met b> scientific methods la told 
ua by Blackford laiwson In the current 
Issue of <inr SurPLEMEWT.—Prof. O. W. 
Klcbanlson furnishes exiierlmeutal proof 
that the electric current In metals Is car- 
rlwl by electrons.—B. Tlileme describes 
the production of lampblack by electrical 
precipitation. —D. A. Willey tells us of the 
heroic work of the English army medical 
service 111 comtiBtlng that scourge of 
Africa, the sleeping sickness.—The Ht'hoop 
process of metal-ciwting surfaces is de¬ 
scribed by Dr. Lach.—J. A. Hill tells ns 
some remarkable facts about that mysltirl- 
ous ssjiect of the hunuHi mind, the sul>- 
llmlnsl or subconscious self. 
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A Comblaatlea of Speoeb < roeordtog 
Devices. — Frans Ewald Tlwrm«yBr ti 
Uombnrg, Oemuuiy, has seonred a patent, SlSl^aYas 
No. 1.06!),086, tor an apparatus Km«i« 

forthereoortUngandivpf^uoiiigtfflonEthly 
i^ieeohes and compositions in Whfeh were | 
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FUcht with 
ah MiUtarj^ Monaplane 

A 8 *i!S:a bayiug thorouyltly tried out hli 
»t the Hempeteud Aerodrome, 
ICr. 0. Murvln Wood mad« & record long- 
ditetunoR flight from that fleld, located 
vmt atrden City, I., to Onltheridiurg, 
ICd.—U dlHlanoe of 220 ml1e«i--on the Kth 
fo«t. Mr. Wood intended to fly to Fort 
Meyer, Va., bat he was aoable to arrive 
there iMwauae he loat hta way, and alno 
beotUHe the motor failed him. He eventu¬ 
ally hinJicd at Port Meyer at 8:46 P. M. 
of the fuime day, however. 

The atart, of the flight was at 4 ;30 A. M., 
elmultaneonaly with the atort of a apecial 
train over the Fennayivanla linen from 
Jemey City. Wood rone to an elevation 
of about 3,two feet while traveling 
Betmont Ihirk, and thence out over the 
Atlantic Ocean. Only when bln motor 
atopped and he deeceuded about two tbou- 
eand fOet, wan be able to dlnceru the aeu 
beneath him tfacongh the fog. Kortnn- 
ateiy the tnotor rc-«tarted again, and, by 
turning to hla right, he wan able, only 
however after ten minuten had elapeed, 
to regain the ahore at Coney laland. He 
muat hare been fully ten mllea out to aea. 
Without loalng bis nerve, he steered BcrooN 
New "Xork Bay and crowned Staten laland, 
entering New .Jersey near New Brana- 
wick. Flowing the railroad, be iiassed 
around Trenton at d;Dd A. M., and con- 
tinned southward, clrclltig around Phlla- 
deipbla, as he feared his engine might stop 
again, The special train stopped at Phil- 
adellibla a half hour to ascertain Wood’s 
whereabouts, and Wood passes] the train 
during this time. From his time of pass¬ 
ing various points the men on the train 
aatlmated hla aiwed as from 63 to 03 miles 
an hour, and although the train made rec¬ 
ord a(ie«d to Washington, frequently 
traveling over TIO mllea tier honr, it seemed 
impossible to catch the fleeting aeroplane. 
Upon arrival at WasUlngttm, the i 
pants of the train found that Wood had 
deeconded at Oaitliersliurg. Wood’s me¬ 
chanic was taken to him and reiwirwl the 
engine, lie found the trouble was faulty 
igultiou. Wood reached iiis greatest ele¬ 
vation—7,360 feet—at Havre de Oraee, 
Md., but from this {silnt bis eugliie began 
miaslng badly until It llnully atopiied com¬ 
pletely after he had descended gradually 
to alsmt half the above mentioned height. 
A sonthea.,t wind Imd drifted him toward 
the west, Imt he flgurisi he could se,s the 
Potouuic niver and foll()w this southeast 
to Washington. It was with dlflleuUy 
that he Could discern the railroad tracks, 
which hiuked like threads, and he lost 
these altogether after etrcling around 
Baltlnmre, which city appeared as a black 
smudge Is'low him. With 2.8 gulluus of 
fuel In his tank at the start, WwkI had 
same 4 gallons rematutug after his 4%- 
hoiir flight. Ncverthelitss, he obtained 6 
gallons extra from Fort Meyer, and, start¬ 
ing at r);.'I0 I*. M., he covered the rematii- 
liig m} miles to that point In a quortcr of 
an hour and volplmnsl from O.tkW feet In 
two graceful descents until be landed uimn 
tbe parade ground. The machine is to 
he given special military tests, after which 
Woo<} imty return by the air route to 
Hem[wtead. It Is noteworthy that this] 
machine, fcuoan as the Kantner-Mohiant 
monoplane, since It was designed by 
Harold Kantiier and constructed by the] 
Mbisant Company, worked perfectly 
thrbtighbut this long flight, whereas tbej 
]1l!bUhre of the 60 horse-power Gnome 
tor was the cause of the descent Iwfore | 
Fort Meyer was reached. Until an abso¬ 
lutely reliable aviation motor is produced] 
crom-country flying can never be acconi- 
plisbed with absolute oertsloty. 

An Individual sUving Cap far 0<|« 
Vm OMIy .—a ahavlng «up deaoribed |m 
MA dp of pnnifRn ppper with the loner 
!«f the willa nod bottoin eonted with h 
NMh teyer of aoap aufRoient for a dhi^al 
'lahAVtagris shown in patent No. 1,003,!^ 
to fidvtk O. of JUndolph. W 

eiqt nan be used onus And timn thrown 
IawpF ltd ttant w.n g|u^ jtA individual rnyp 
bh nssd ‘Wth] 
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d will be msllnd on rrqiiMt. 


(12R87) A. W. B. asks: T have noticed 
tor some Umo In the southeast heavens at night 
whM apparently la a star, but through a stremg 
glass H. appears to he a round l>all of II-ht, which 
might be almllar to a Very large arc light In oolor. 
Can you give mo any information as to what this 
light Is7 A. Tho hoavenly body which you sea 
in the southeast In tho evening, and which Is 
vtaUde idl night, setting In the w st In early 
morning, la the giant planet Jupiter If our 
readem srtU follow tho valuable and Interesting 
artkdos on the Heavoas in the last number of 
aach month, the aspect of the sky for the next 
month will have a new charm for them. The 
article for July was n 


and visible all night. 

(128.38) H. P. W. asks; Could you. 
in your Notes sad Queries. Idndly give me the 
sclenuae sxplaaaUon of the principle in the fol- 
lowlng exp^ment; Stick a pin through the 
center of a calling card, then insert plu in bottom 
of hole in ordinary thread spool and blow stesdJIy 
through other end. The card will adhere 
tom of spool The harder you blow, the s 
Is the inroe that tnwwes It toward the 
A In the experiment with the card and spool, 
which you describe, the air is forced 
out by tlm 

and aa It flows slower in the larger 
sure is diminished There U les 
the inner side of the iwrd than 
with the result that tho ah- on tho outside pr e eaea 
the card forcibly against the end of th<> spool 
The sanM» efleet may be seen in a water Jet of 
the form known aa the ball nozxle. The ball h 
pressed in against the conical end of the nozxle 
and the stream of water Is spread 

(12830) E. Q. 8. aaks. 1. What propor¬ 
tion more air does a person or animal breathe 
when asleep than when sitting dowti awaki 
slandlngT A. A person or animal rtHjtilnw 
air when at rest than when active i when asleep 
than when awake We think you must have 
Inadvertently written "more" when you Intended 
to write "less" in your question. During sleep 
less carbon dioxide Is eliminated, and so less 
oxygen Is reqidnvl The heart beats less rapidly, 
and the breathing Is not so deep We Itreatbe 
from the thorax In sleep, and not from the abdo¬ 
men We have not isvst any agures as to the 
different proportions of air used In difforenc 
conditions 2 Please doacrlbe the phenomoDS 
of sunrise and sunset and the apiiarent move¬ 
ments of the sun In th4> sky. with time occupied 
by each, at the nonh pole or south pole A 
As seen from a pole of the earih. the sun circles 
the heavens daring 24 hours of a day. remaining 
at the same dislanco from tho pole, excepting 
for its change of declination. This change la 
alow ntsir the mlsllces. and most rapid when 
the nun la eroodiig the equator. Marrb 22nd 
and Heplembor 22nd Omitting refraction, the 
sun would on these dates lie half above and 
half bedow tlie borixon By reason of refraction 
tun will rise at a pole a day or two tieforo 
the equinoxes It will also bo more than a day 
from the time when the upper edge of the sun 
appears till the entire disk H above the horizon. 
How do you explain the cause of the following 
ciiHar phenomena:’ B)' scratehlng a phospborua 
match In a dark room uni II It glows but does 
light, and then holding It. against the skin 
' an artery. Say In the wrist or hand, the 
match la seen to brighten or glow at every pulae 
at the moment the pulae exists at that 
,. and after a mfnuto or less the flicker 
gradually lessens and stops until the match head 
is again rubbed and made to glow, while In 
some cases It glows at tho last only for every 
alternate pulse beat, and Anally only fur every 
' one. Can it bo proven that the very small 
aae in heat at the point of contact when 
. lulse paasrs 11 is tho cause of the phonomcnaT 
A. We have not been able to repeat your experi¬ 
ment with the phosphorus of a matcli and the 


k brighter glow of the 
phosphortis. It would seem sufficient to suppose 
that the stiirlng ot tbo skin hy tho pulse brings 
tbs phOsiriHiras lath contact with mure oxygen 
of the air and thus produces mure light hy the 
larger chemical action. By rubbing the skin 
where tho match had been pressed against the 
skin wo were able to make tho glow appear many 
tlffles, ffinply putUng tho akin so as to stretch 
■ ' ‘*10 glow. Wo think this shows 

’ aeoBss of oxygon to the pluw -1 
the groator glow 4 Has M.' 


M based on er> 
obaervatlofM? A. We have not hgard 
wrthiag. about Nxrafft tor a long (tme. Hiob- 
—- ->-|ntonatgxlst. What (Mr gmlaaat dts- 



Money 

Saving 

Tools 




Theae tools have a 
distinct advantage 
to the unskilled 
hand because 
they are accu¬ 
rately adjusted 
and balanced, 
which makes 
for easy, quick and 
good work. 


m/r 
Kurmti 

Quedity 
TooU 


appeal to the man 
who demands 
quality above all 
things else. The 
qualityof materials 
and workmanship, 
the keen cutting 
edges, sharp points, 
high finish and 
itraight-grained 
handies are some 
of the many su¬ 
perior features of 
Keen Kutter tools. 









I Sthe maker solid? You need M 
to know that, now^ before ■ 

you buy a car. For the day of ^ 
reckoning in the automobile 
industry is here. Witness the Bi 

sudden changes in plans, 
methods, models, and prices— 
heavy stock offerings—reorgan- 
izations — big loans—failures, 
more than 25 in the past year. nO 
Excessive overheads and super- 
expanded plants, extravagan- A 

ces, and mushroom methods jH 

are coming home to roost. “■ 

Already several well - known 
makers have failed, and cars of good reputation 
ha^e disappeared from the market. 

Review of Reviews says automobile stocks 
are not a good investment. Neither is an auto¬ 
mobile unless its maker is sure to continue in 
business, making good on his guarantee, giving 
service to car owners, and sustaining the com¬ 
mercial value and public standing of his car. 

Find Out About the Maker 

Find out where the maker stands before 
vou buy. Know that the Winton Company 
has always followed sound and enduring poli¬ 
cies. No water in its stock, no bonds, notes, 
or mortgages to be charged for in its price, no 
frantic and frequent changes in models that 
prematurely age and depreciate prior rnodels, 
no juggling with quality, no marketing of 
experiments, no grasping after quantity, no 
exaggerated price. 

A Car of Beauty and Excellence 

You can safely buy a Winton Six, for it is 
now in its seventh year of success—a thing 
impossible if it hadn’t been right; made bv the 
company that founded the industry, and the 





Read CarefdUy. 

Consider what’s haf^iraing 
now among the maJeors of 

AUTOMGBtt^ 


first in the world to concentrate Upon six- 
cylinder cars exclusively. The newest model 
is one of rernarkable b^uty and excellence--* 
the automobile fashion plate. 

Fineat of Car EquqMnettt 

Has the finest of everything—gracefully low 
body with yacht-like lines, long stroke motor, 
left drive, center control^ electric lights, self¬ 
starter, first qujdity mohair .top, easily handled 
curtains, rain-vision glass front, best Warner 
Speedometer, Walthain eight-day clock, 
iGaxon electric Korn, tire carriers, demount¬ 
able riffis, full set of tools, German silver radi¬ 
ator, metal parts nickel finished, four-cylinder 
tire pump. Price $3250, fully equipped. 

What Every Buyer Ought to Know 

Find out about it. Find out about the 
company that makes it. Compare point for 
point with what you can find out about other 
cars and other companies. Get our book that 
tells what eveo^ buyer ought to know about 
what’s happening in the automobile industry: 
sent only to car owners and those intending to 
buy. Ask for Book No. 44. 


The Winton Motor Car Co,, 1080 Berea Road, Cho^and, Ohio 



Thm Fmhian Plate of American AutomMlee^$3^$0'‘Wil^" 
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ti/tf InowHdpe and indiuMal achievement 

The Speed Factor in Cotlieioae 

H OVt inurit of Ihp millions of poople «ho mH 
at the HtetiliiK wheel of tlielr nutumoblle real 
lae how Kivatlt the euinuhluR eftMU of a col 
llslMi are lucreaaed ht mi liioreaei. of the Miieed? Tlioue 
who have Ixsen throagb a amash-and aurvlved—hate 
u more or leaa lutelliifeiit appreclallon of thla relation 
ahlp It would he lntereHtln« to learn how mauv out 
of eterv one htiiidred drhera of autonioWleH are uwuie 
of the fact that the deatructUe effeciM of uti otirturu 
O’* a colllalou are liKreaaed not in iiroportlon to tlu 
aiieed Imt to the aquare of the api’cd A drltei who 
hiiH toviebed the curb ot aide wiped u fturr at ten 
mlleti an hotir and eacaitetl with untxpettedlj Hiuall 
Injun la earprlned at the datnast wUloh tnaueH In cam 
of a colllaloti at JIfi ntlUis an lioui and iwrfictU dumb 
founded—ahoUld he uunlte tin diaiiKter—ot the tunoe 
wiought whin tht aiieiKl la thlitt or forlv inlUa an 
hour If he were totiatloua of tb« fact that tite Hmu«h 
ing eneiK) euitaallet) in hia mucliUa waa fnnr tlims as 
gieut at twenty mlUa an hrair ua at ten nine thnea un 
gri’at at thlrt> mllea un hour and alxttsn times ua iriistl 
at fort^ he intghl atlll eoutemiilati (he winckag* wHli 
dlatimy hut not with uatoiilahment 'ih« luurol (f this 
aa upiilled to the automohlllat ia that an incream in 
hla ajieed la a moat Imiieralhe call uixui him foi an 
Intreaa* of vlglluiue and <Bvitlon for a iihrr Jn<lgnn.nt 
of aiKsd and dlatunt*. and foi the posseaalon of a 
atendr nene and (jiilck wit—and woe betide him In an 
etufigcner If be haw not the laat numed 

So also In tht largt r field of railroading the aauie 
laws (\nct Iheli heat} toll with the aame reiuoraekaa 
IireciaioM liroadh speaking we wight aa\ lliai not 
ah lie 111 the destructive effetta of colllaion—ahrmid It 
come—tint with icgiiid to even element meLhiuiicul 
and Iniinan that tnttia into tlie (ineatlon of soft rail 
uadlng tlu i1sk and damage Increase ua the aipinu 
<1 Ihf vclucltv Thus If w« rolae (lit ajieed of an i\ 
pleas (rnlii from slxtv to eight} miles un hour thi 
iiionientnm if the train will he nearh douhhd and 
iiiactUaltv douhhd alao will he the amount of oniah 
lug and rtiullng whl<>li will takt t luce let us sat lii 
III! foiwurd part tf the train Itaclf or In tin nflei part 
til tilt case of a real colltaion of the train liit > which 
II iniiK hefoic the ent rgj <f the moving tinlii haa lit on 
evfionded and it comoa to a state of rtat Furthermore 
th( higher speed liiiiaisoa a nuieli higher atretia Ivoth 
Upon the trniii ttaelf and ntani the traik and track 
stnnliuia ovir width It runs Tht dlataneta hetweeu 
signiila luiiat it grtiitiv intrtiiaitl atnee with fiiiibea 
tf the sauit tfllcknev It wtiuld take a mueh longer time 


Ml MestJngho 
rectntiv atated tli 
U train which la 
hour the train ’ 


s|itaUlng upon this subject has 
when emeigeiuv hiakis nre set on 
inning at th init of ap miles au 
I III atlll lunnlng at (at mllea an 


hour wluii It has advanitd I loi) fist from tht lailiit of 
npplieutUn of Hit brakes wlieieaa a train w nltl It 
atopiied ultogetlitr In I 100 ftt t If Its aimetl wtit lulj 
60 miles an hour 
Ak 

Bigirer Lifeboats for Ocean Liners 

T he loss of tilt Titanic led to tin forimitiim qf 
several Imiiortaiil eommlttets which we e In 
alructed to Inveatigale the dlsnstir and make 
suggestions deolgned to iiromtitc tlu e nisii netloii of 
safer ships lietter methods of lift boat toiisinn thni and 
stpvVagt and a gtniral all around Impiovtmuit In the 
eontllflons affecting wifotj at wea pf these cominlttecs 
one Ilf the most Hfaiitaiit was that appolntetl in t.itai 
Hritain on Boats and Davits whose report reimtlv 


taii4« intbUe. Urn mMt ^Imm ^ 

tiW« the Sttbjeet, abonudJat ^ it 4^ l«| ItpMh 
ObDR wueb are at oace coiwervRtlT* Htul 
B} fkr the auet sotabie aB8tefttao<-sW>» iRat lb •« 
aeaeible, we had almaat aald obvtoua. UuiC ^ W^oder 
is ttuit it waa not made tong tu(0-^is that tbe kiib ot 
llteboata ahall be very greater ioeraaead The eoim* 
mlttoe propoeea a type that ahSU be of eeawerttiy alae, 
weigh 28 tons and shall provide acctnnraodRtlon for 
no leas than 280 passengers They will be decked over 
throughout the greater part of their length and they 
will be driven bv gasoline euglues of mifficleut power 
to give thorn a fair speed 

The question iiaturallv arises as to how boats weigh 
ing nearly .SO tons apiece are to lie launched and the 
(siRimittee suggests two aUernative methods They be 
lleve timt davits can lie designed capable of being 
viorked either bv hand or by power which would rasilv 
handle boafa of this alee but tlie} coualdei that in 
some casea a better plan would be to permit the life 
laint to fioat off aa tho ship goes down Of the two 
raellioda we think that tlieie la no question that the 
foimer la iirefcrahle It should not he a difficult mat 
ter to design davits and gear compact and equally 
controlled which would hwet a 28-toD boat Into the 
water with five same dispatch and certainty viith which 
the present 8-toa boats a»e laniiched. On the other 
hand there wsaild be many risks itieeparable from the 
plan ivf allowing the boat to float off from the ship aa 
alie fottudered. Should the vessel go dowa on a falrij 
even keel and imeucumbered bv floating wreckage and 
gear the UfetsMt might float awav without eutaagle- 
meat or damage hut In the event of a sbi|> giving down 
hv the head gt Mich extreme angles as were assumed 
hv the Titanic Mfeboats «s heav} as those aaggeated 
might break away from theii cradles and be stove in 
la>fore thev reached thi vvntei 
It is enaj to be wist after the event and now that 
fills oomiuttlee haa made (hla setiaihle suggeatlou to 
iiiireuse the alxe of lifelHiiita it seems mid that it 
should never have occuned to our naval arclilteeta 
to Increase thi slxe of the llftlioat in aome proiantlim 
to the tvei increaaliig alee of the shli« that carried 
tliim rile fa<t that the llfihisit of todnv la piadlc 
nllv of (he same tvpe aa (hot in use fifty years ago 
shows how that false sense of aecuiltv which led to 
lilt liias of the Titanle has caused the naval arch! 
tecta and thi Hhiitowiiers to |miv scant attention to 
tin lift boat Itaclf Ucv ond liii renstiik Its sire and 

la>tteitMg its eoiistnictloii little has liein done toward 
its Improvvaiiiit—it rtumlua todav tin sumo clumav 
liHiid priqs’lled craft that has littered the upiier decks 
of our laisaeiigtr ahliis froip time iiiinit mortal 
The lieat llfehiait la the ahlp itself amt it la enetmr 
aging to note that (hla la the cuiivlcttui which seems 
to pievull ill all the teehiilcal dlacusaloii which followetl 
the diaaattr of laat vtui \ safe ship needs no lift 
Imat and the long line ot these craft liqliig foi hun 
dreda of fevt the upiier tieek of our gieat piiasingei 
Nteamera ia in itaelf a confestslon of failure a tacit 
udmiasion Iv the ahlia>wiie>r-gpd by the (Jov < rumeiit 
that makes the laws regiiliitliig ahUqviiig niattera that 
although vve havt auiceeded lu making our ships large 
and fast and eouifortnhh we have not auieeedet) In 
making thiiu iihsoUtltl} safe Tho veiv Intist and 
largist truiiantluiillc linera such as the Mauiotanla 
the liiitainloi and the remotleled Olympk have 
been built with a aiieclal view to aeeiirllv agalust 
foundering rtietvretlcallv thorougbh aulHllvIdtsi and 
carefullj iiavlgated ships need no multlplieltv of Hfe- 
Ismta if they are to be carried it ia obv lous that the 
JM-tou boat aa proposed by the Boats and Davits tom 
mlttee repreaeuta the proper tyi>e The laigvat of 
the ocean liners carries over eighty boats of the 
present tvpe coUapalble and otherwise They are 
uu aboioiuable nnisance to evervone ooucerned aud 
take up much room that eeuld he used to great 
advantage for the beueftt ot the passettgerw By 
adopting the SOtbpasseoger capii«it7 boat suggested, 
eighte*en to twenty lifeboats fifty feet in tengtb would 
take the place of the eighty or more in a ship of the 
largest size The gain lu safety and comfort by the 
use of such large boats woukl be Imnumse They 
would be thoroughly seaworthy, and being powerqiro 
lielled they would be able to mgke port, or at least 
steer for the loeallon of the nearest ship as indicated 
hv n Irek as telegraphy 

The recommendation of the committee that if smaller 
htinla of (lie size now in use are placed on hoard they 
aliouid he nested In parallel tiers with provision for 
launching on either aide of the vessel is iiarticiilarly 
inlertsting to the HeivNTivK AmeUcan, since this was 
the itlan which wo suggested and Illustrated nt the time 
lit the loss of the Titanle 

Ancient and Modem ReewBreh on tira Blood 

T HB Intimate connection of the blood with life 
princesses must early have been fpreed uimn 
the notice of man From the very first he was 
iiceustomed to associate the crimson stain with battle 


MSI, tm t&« ^ 

JSj pSnws taw 

4 tattf evolfitlett of adeMdilp oWjWW. 

orde «f wUdh date tec* at 
When Brastatratoe gave the Ont 
vague perhaiw of the clreuted** ot t|te( wj^r 
distlttetlou between artertea and tew 

to every school boy, waa first made hj' 
we It Is commonly supposed that te 
belongs the credit of having discovered the 
of the blood but as an actual fact, aside *tete 
somewhat vague Indlcatlous given by BrUdtatratee *4 
mentioned above several other observers belttre HtlUfg 
vey noted the phenomenon among them Lvaal WSJfiK 
Herveto (TMO) and Oolombo (150») This deee 
of toiirse in aiiv way detract from the high value tpe 
Iluivev a olworvattuns 

But the tlreulutlou of the blood Is after all a iNe|l^ 
mechanical phenomenon comparatively obvious in ctautt 
acter so miioh so In fact that we are somewhat 
itiised that It should have so long cscniied notice MiUlK 
less obvious though of the highest Iniportupee, arb tha 
chemical pioceases lu wlikh the blood la iBVtflvod Wd 
vet the ufiderataudiag of the«« began at a time when 
tht aelence of chemistry Itself wag still ratOgr rudl* 
mmitary Thus foi Instance It was pointed^ out as 
early ns IflCft hy Kichard LovycCcttait arterial blood 
owes ita rich red etdor to the actioR <ft the air as wp 
now ahoold sar to oxidation In the aaipe yegr gobn 
Mayow showed exiierlramtaUy that In retWteatlou Just 
as lu comhuathai a cotistltueut of the air ki absorbed. 
I'hut the heat of the body hi due to this prooesa was 
rlgbtlv dlacerned ia 1671 by Thowaa WUUs. Similar 
oliaeivatloiiK were made (n 16M> by Robert Boyle while 
the dlae’overv that resptratiou produces CarboU dioxide 
us a waste iiroduct, is due to Joseph Black (1787) 
With tht field thus prepared for him Isivolsler had no 
dlfllciiltv in fully appreolatlng the alguiflcance of the 
then iiewlv dlacovtreHl oxvgen for reajjlratloii aud bi 
1777 lit lailnteU out that oxygen is the onlv coiistita 
tilt of the air which plays a direct idle In lesplratkiu 
Ihe liivesttgatl 111 of the chemlcHl nature of the blood 
itself was netCHMiirtlv reserved for a aoniewliot later 
date involving iis It does organic chemlstrv In fact, 
it cannot lie said that all tiueatlons relating to the 
(hmilslrv of (lu blood are iit the praaeut day coraplete- 
Iv solved Much work of the highest value lu this 
lit Id Ima (teen done in our own country bv I’lVif K T 
Uolchort wh) has laid down In n memoir puhitshetl hv 
the (artiet,le InailtiilUiii thi results of his rcsnircbes 
on the crvalallograjiliy of hemogluhliis The differentia 
Hon of human blood atalna from thoae ot uiilmnl oilgln 
has lucilved considerable attention on iiecount of Hu 
It gal Imporiiinet at Inched to such tests in the iirosecn 
tlmi of irlinliinl fiiac!. hut tlu metbfsis of ivoiulnation 
devised hv 1 rof Uiklurt fui ixcetil lu theli tapa 
hilltks HUfh coiiiiiarativelv truth methods of tUlTeren 
tiatlon for hv thtir means it is lUvaalMe to estnliUsli 
thi rt latlonshlps of lUfftrent spcctea of animals An 
article In this week a St iPLKMkKT gives a detailed lllvis 
tiatwl ne’tount of this develotiment 

M hlk the blood has a dellDite aud Imisirtunt f uiit 
Hon to fnlflll in health this does not exhnnst tlu prt 
griuiime of its vital activities For It is lurgtlv ovvlm, 
to apoclul processes initiated in the blood that wt iiia 
able to watil off or overcome uttneka of vailoiia dl»- 
eaaea J hla ia iitlileved imrHy through the formullmt 
of so called niitl Isidies In the bhaid and iwrtlv tlirouiiJi 
a literal devouring of the disease germs by the* amcp 
hold white curposclea of the blood I nfortliiuitcly the* 
victory does ju)(i always He with the defeiidtug forces 
ot the body and the so called blood parasites represent 
a forvildable arwv of enemtea. among whom aome of 
the most deadiv are the germ of tho alooplng sickntas 
and that of malarial fever both lutPodiiced into tlic 
hiMly by the bite of insects Much work has been done 
la recent veam and lie It gratefully acknow lodged sue 
ceeeful work in the study and subjugation of iheae 
invlalble fuea 

A review of reecn|; progress lu this field by H G 
I’limmer will appear tii next week s lasiio of the St igg- 
TIFIC AmXUCAN Si PIUKMBKt 

Faweifal Ra4H».atation at Panama.— The Navy wfil 
riwptly begin to oonutruot a huge naval radio atettop 
at Catmeto, wtaoh will be known aa the Dariea tUid|o 
Station It will he of tho same power ae the Arlingten 
Station near Waehington but all throe of the tovaete 
will bo 600 feet m height aa againit fl^lO fpr pne towbr 
at Arlington, and 450 feet for the other tw» The boeee 
of the toweni wall bo 180 feet above aea leval. god they 
will be arranged m a triangle meamtring fiOfi feet on 
each ttde The aenduig and leoeiving ftkdiiM vrtll be 
about dJiOO miles dimot reaoh, to the AHfaiten Btatiott, 
to San Francisco and to Valdivia, 4S0 talte* south 
VolporMBo, on the Pacifiei aad Bueno* Aytee on (4» 
Atlontio It would cover a venal aayefhewt ph ijih* 
(loet coast of the Uoited States, ood RddA 

St Vlnoeht, fiOO mfite weM of «h» poiMtrrf Alltefc *<«r 
sending, the Poutaea wlr^ KpRUntfi b* „ 
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la Jim *t fWi«l.~-Ao«oniiiic to 
01011: '<iiHpiy > mwI baHwo tin Anorioaii laatUate 
i9 now fowifalo, to .produoe oMt o»p|Mr 
Modaofivity tm ii nuMihaAioiiifly 
of ooppar OMting are dtie to 
and ox)rf«a>o(iitt«iniiif gaMu, and 
by naijBK bo»da» whMi Ium a high 
■ ' i p > i ll>l l i | tboM «M«a, but no affinity tor oopper. 
mt i dffilll ' i* iwWiy replaoitif lomd oopper In many 




r''^^wmi0i MUm by WMnM.-iV& Italian mdoaer, 
' |]ll^l||lm ia Riportod to liave deviaed n tB0u>d 
nib4nailiM minm at a diataaea of a^eml 
jiKitfilliiji^ wtralmn ImpidaM. doaordkw to the 
ihl |ill|i||M iijor Fmle, head of the Eiffel Tower Wire- 
Etathm. WM preaeat at an exporiment 
ht ntilililplJUyj auooeedad in Dxplodiiif minea .at a die* 
tWbbdMA Kflaa^ Aithouffa it ja true the applieation 
’0001110 to warfare of tide kind haa been made the 
afHtijidli' ntnefa aeriooa oxperbiMtttol work, we oonfaaa 
li'miipHnhle akeptkdam aa to tha reaulta oblained. 

nUli^aad Wood Pulp Statlatica.—In the y««r lfX» 
•dlMj|ndred and aeremy-aeTen eatabUahmenta were 
alimpritt the ITnitod Statna in the manufaetme of 
pi^>;fcom wood palp. Thnae guYe wiploymont to 
#*libn«e of 81,473 poraona and paid 160,314,643 in 
(000 and wafea* of mafeeHala need was 

' ippl(3jS4l, and the vatue added by uan^Mtore 
iraa $102,314,633. The growth of the induatry haa been 
' Mtonanienai, the inereaae In the deoade 18M to 1900 
tt the Yahitt of prodnot being $114,330,802 or 110.2 
m ooot. 

Carrying $.1$T,0W.M$ PaaMngero a Year.—The 

Board of Trade atatlatiaa ahow that during the year 
1912 the trolley linea of Oroai Biitab oarried over 
toree billion paeeengera. Eigurm auch aa thia give an 
inipreaeive aenae of the magnitude of modem railway 
faoOitiea, and the Itatiatioa hre the more remarkable 
when we reinembar that thia traffic was oarried on 
2,642 mllee of Iraefc and in Umh than 13,000 ears. Sig- 
nihoant, also, is the fact that wbereaa in 1900 there 
were 37,000 hones employed in hauling street oars, 
in 1012 there were only 1,600, 

Ho Opeadni of Another TuumI Beneath the East 
River.— The Public Sorvioe Commiaaion baa approved 
an agreement with the Interbotough Rapid Transit 
(latnpany for the reoonatruotion and tomporary opera¬ 
tion of what ia known aa the Steinway '^nnd, wldeh 
rtrosses beneath the Eaat River from 42nd Street, Man¬ 
hattan, to I«ng Island City. Built several yearn ago, 
at a eoat of $10,000,000, the owners agreed to haee 
tiw tunnail trandenred to the olty of Mew Ifock for 
I3dl00,000 in oonaideradon o^ ite lean from the city for 
^meration in ooaneetion wlOt the net of the new aubwaer 
aystett. The tunnel is to be extended in Manhattan 
to TboM Sdoare and on the Long Island side to tha 
OdMuboro Bridge Ptona,, 

A MBe-lm iM«gatn|tob«at ia Twelve Beya.-Some 
Me Of egttliiitditowUy rapid eioastruetlou have been 
pctfomuM. M timea, in the history of Ameitoan raib 
inMMBagi but we do not kbo,w of anythj&g to awpMa 
toe font aohieved jotoUy by the Bemylvaain and Le- 
MghlMliyNdlaitodBiltih^^ of 

«mtto<to'-‘raitro«d h«M«e leroto Mfewwk B«y,%hiah 
m bhM ^ «f Jdbb Ibto. The bridge, 

Btori tlto' ritot M M toe bridge. 
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of Befviy^a •' 

The Cedi Beeosveee W'toe' ilwttUigp'illtotoi^^lb^ ' 
UOOmge moaograito to soucee of pUUteatiOii by Bm 
emeuttve eommittea of toe Twelfto Jntomational Con- 
greM of Qeotegy, undo the edHersfaip of Meesrs. Wm. 
Molnaes agd O, B, Dowling. An atlaa of about 70 ciol- 
osed mm 19ic39 inabss to time, wiU aooompany the 
work, and About m ampo will he soattored tbrM«h the 
text vntome. This piririieation witt rmeeent the nsults 
Of the moat thorough InveatigattoD 
tributlon of any ndnerto except iso 
jeot of an Inyeatjgatuw oanied o»t under aimilar 
pieos tone years ago. 

Amerfeaa Biheri of Arehesriegy ia China.—A 

mitteo haa been appointed by the Council of the Arch 
iBolugiad lustituto of America to investigate and 
port on the plan of Mtablishmg an American sc 
of archmology in China: its objects being: (1) To 
prosecute sndusriogioal research in eutern Asia; (2) 
to afford opportunity and facilities for investigation in 
Ariatifl arohsMdogy; and (3) to preserve objeoU of 
arohaolagioBl and oultural interest in museums in the 
oountriea to whieh they pertein, in oo-operation witlt 
existiag orgenisations for a IdiMbed purpose, such aa 
toe China Monumeltte Society, orMisod by Mr. 
fredwtok MeCormiok to 1906 at Bekii«. 

The Beffeoting Teleeeepe.—in toe Scimiwnc Ambbi- 
CAN ef duly 12th, 1913, toore waa^mbtiifaed an article 
on toe rafleoting telesoope, by Edward A. Fatb, director 
of the Smith Observatory at Beieit, Wia. Such a largo 
number of Ingiiiries ium hean iweeived. both by Mr. 
Eato and omeelvea, atotog tor further information 
ngarding this type of toleeaene, that we derint to call 
attention to Noe. 1618 to DH7, taetorive, of the Scikm- 
Tine AaumfOAW Bammutur, in wlaah wae published 
a saries df rix arttolas by O. W. RHehty on '* The Modern 
ReflMtiiig TelesaopB and the MaUng end Testing of 
Oplieal Mirrors.” Theae artiides treat the subject m 
detail and give muto valuable information. 

Bleed and the Ceueervattoa ef Eaargg.— While the 
etudy of toe Meed ia laasisHeB)'^ a matlor of biolegjaal 
interest, it is-a somewhat remarkable foot that it also 
furnished the clue to Julius Robert Mayer for his dm- 
oovery of that fundamental law of physiON, the law of 
conservation of energy. Mayer observed, while travel¬ 
ing as a ship's surgeon in the tropics, that the venous 
blood of his patients (in the days when blood-letting 
was still in general vogue) was very appreciably brighter 
in color than in ordinary practice in the temperate 
zones. Prom this he rightly concluded that thero was 
a definite relation Iwtween the ehemical action going 
on in the blood aud the amount of work or beat fur¬ 
nished by the body, and thus following .up bis argument 
point by point, he was finally l«l to the eonolusioD 
that the total amount of energy of a given system is 
oouitanl, that energy can neither be created nor destroy¬ 
ed, but only oonverted from one form into another. 

A Uaigiie Climatic Obeervatory is maintained at 
DavUS, flwiteerland, by Dr. C. Dorno, who has recently 
puMislinl toe results of Use first three years' work at this 
to«tit(Ition. Ooriio's observatory is remarkable for the 
toat that it is securing reoorda of many important hut 
MthMrto negleetod factors in riimate; it oonuaste, for 
sKampte, to a striking manner with the coaveatienal 
laeteM'Oirito staUon maintained by the Davos Kur- 
vereto' Spaaial attsution is devoted to the measurement 
flf Mritottou, h i rin d tog separate records of the thermal, 
tomtomw, ptetogsaphio and photo-electric sntomuty of 
direct motion from the sun; also the combined radia- 
Uon ffoin sun and sky, with and without clouds, and the 
Uke. Already tome totereirttag disooverlM have been 
'made is to Um comporittoQ of the famous Davos sun- 
ahine, and its fluetuationi with hour and ssasoa; faou 
tbnt have impoitaot tbsimpautio apffiioatioBs. The 
lUMt intouw ultra-violet radintten oae«n in summer, 
and this, it is apngestad, explains why the invalids at 
Davos buffer wito “tdaelMvbuni” at that season. A lin- 
gta stuhmet da^y may give « mnob ulira-vietot raffiation 
at a whnto taanto to wintar. Da the othm- hand, the 
riwimal toiBMhm is mari intonae in the spring. Etab- 
.oaato pVari^vattons of atmospherio eleoUieity are also 
«skrit4 «B to aeeMnto vrith nMUffatioua methods 
driyetM Mtoly during too past daeade. Benndorf 
ririiit^i^taHi am <is«| -to, aaeosa ecmttouons eegistnthm. 
lA.lito tomtiMwe efirilriM* to** >»atlw>ds tUs institu- 
ttoa. ntoff, be M Bh;* tritoratloa in advamw of the 
iriatootohgMl’MervatoeiaB of the world—in 
wMdh refpeet it i)Mar% ntos a e d wi^ the nbaervatory of 
Bto IM ^ a> AOriee of wMoh was pubUshed in 
M oMr lAth. l«ia 


. , . “** has produc-d a nuudmie (|,a 

ttoeped. He pndiets that ev.-nf 
0 aoropiaiie will i«. used iVa 
0:f0l0iml like a letter V and ha*, m* «ail. 

' ‘ ' *!.« to«i}Wli|P. tohiuit oaastriietg 

hInhAM if dr abown «Jtot riorriw the fi 
«to«Atow tori M i to- 0 
praetieaily halt 0 m toarfW /«««»“«* 

large sums have lieen received Aoffi tiff 
crnmenl for extierimental purposes, and also aoluideff- 
ing the fact that the prieti of the vessels has l*con doubled 
during the past two years, having increased from $12.'),- 


atlention The latest height 


cost of exjHTi- 
absiiliito Hland- 
al though all the Zep- 
pslius have boon outwardly similar in apjieamnoe. 

A New Height Record.--The breaking of world’s 
)e sf> common 
m\ amount of 
)rd for an aeroplane, 
heralded, aud few 
lawides those actually infcpestod in flying realise or 
appreciate the accomplishment of Harry Cl. Hawker, 
who, on June 10th at fimoklands, h<>(. a new Qntisb 
altitude record for pilot and passenger by rising 13.4tK) 
feet, a distanee equal to more than two and a half miles. 
He used an SO horse-power .Sopwitli triu-tor biplane 
fitted with halanetxl ailerons On the same day he 
also broke the Hritish record for an altil.udi) flight by 
rising with two passengers to a height of Itl.Sfg) feet. 

First Air Colltsion Case Settled, \fter a litigation 
of nearly thrw* years the action ht'tween M Thomas 
and ('apt Dickson, as a result of a i’oIIikioii Isitween 
their aeroplanes while flying at the Milan meet in 1910, 
has at last lieen st'ttled It was recently dtvided that 
Dickson was responsilile for tlio accident, and hi^ was 
acoonhngly directed p) pav $1.()IX) damages Ui Thomas 
and $2,000 to the maiiufantim<rs of the Antoinette 
aeroplane whJoh Thomas was flying at the time of 
the aoeideiit, Iwsidcs lieing ordered to pay four fifths 
of the cost of the suit. In the original bill of complaint 
Thomas had asknd for $10,000 damages, wlidc Dickson 
had put in a counter claim for $20,(XK) tor injuries and 
for the destruction of Ids Fannaii as<roplanc. 


The New French Military Aero Stations.—The 

first of the military aeroplane stations ljuilt with the 
funds raised by national subwTiplion in France haa 
just been comjfleU'd at Everoux, and it contains a 
miMlel bangnr with anne.s’08 such as repair shop and 
the like, also a tolephone post This station is the 
first one of fifty-tlireo as'ropiane stations which are 
P> be completed liy next OoOilwr, and in tliree months 
it is stated that there will not be a single point 
in the triangle extending from Paris to the east 
frontier where an aviator will bo more than J.*) miles 
from a well-organized landing station. Beside.s this, 
the jiriiicipal aerial roiiP-s lailweeii the large cities, 
such as Pans to Marseille,s and to the ('liaiiiud, 
will have similar [wsts plaoed along them at short 
distances. 

Wreck of (he Schiitte-Lanz Dirigible.—The strength 
and lifting power of balloons is seldom realized by the 
reading public until an air craft suddenly demonstrates 
its possibilities by culling up capers without the guiding 
hand of a pilot. Tins was forcefully brought out on 
the recent (also its last) flight of the Cerman dirigible 
"Schfltte-Iainr. I,” which saileil from KttmgslK'rg on 
July 13th for Berlin, hut was coiniKOled to alight at 
RchneidermQhl to replenish its supply of hydisvgen. 
The ship was moored P> an anchor sunk si\ fisd in the 
ground and as an additional proeaution a force of 300 
men from the neighboring garrison were orden'd to be 
ready to hold the balloon down in case of a storm 
During a high wind one of the ears, a motor and several 
instruments were damaged. While repairs w-ere m 
progress a violent gust struck the vessel, raising the 
Stern about 1(X) feet in the air. The soldiers were so 
oompletely taken by surprise that all but two released 
their hold on the ropes. One of l.hese fell from a height 
of 30 feet and was badly iiijiirei!, while the other clung 
to the vessel until it had risen to nearly I,(XX) feet when 
he also released his hold, and dasbing (earthward, Was 
immediately killed. The ship hovered over the town 
for nearly an hour and then graslual I v descended. Driven 
along by the wind close to the ground it bowled over 
trees and telegraph poles in passing, A largi' liody 
of peasants endeavored to arrest its flight by tying 
its cables to flr trees. The straining of the large hag, 
hovaw, soon tore the trees up by their roots When 
B auffiiricnt quantity of the gas had esoaixsl the ship 
oolUtotod In a forest with its framework broken and 
the nMhlaerji demolished. 
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A Curious French Gliding Bont 

O K Iho Sctno Ht Trlel, Fratioe, « cartons looking 
craft 1« nirnictlng nmcb attention. It is a water 
glider ])n>iN>lic(l by means of an aeroplane motor and 
ncriiil HcrcM iiroiieller, bat reeembleM in no entail de¬ 
gree n scow or raft. This new “flyer," as 
It Is Icrinod b.v its deelgnera, ia owned by 
M l’n\il TlsKHiMlier, and waa bnlH for btm 
l).\ t duitf dc Ijnmltert. 

Tile glldci Is really a kind of bydrttpUtuc, 
lor It coiwlsls of five light floata or eieiai. 
to which the deck in attiicb(>d, the total 
length of the craft lielng 7 meters, or 
iiciirly a.'l feet. It is equipited with a 16lt 
hovsc-jMiwer tlnoinc engine, and is credit- 
«>d with a Sliced of HU kilometers (nearly 
5.‘1 miles) iKT hour. When skimming 
along the suvfaiH' of the water at thla 
speed, the floats are almost entirely oat 
of the water, and If wings were attached 
at the sides the craft could be converted 
Into a hydrceneroplaiie 

(lomto de lianiliert’s exia>rlments with 
gilding lioHts and similar machines date 
back nearlj twenty-four sears. In IHUJi 
he luted an H horse-liowcr steam engine 
to u Tlssandler glider with the iiroiieller 
under water, and n speed of 28 kilometers 
per hour was obtained. Several different 
motors were tried by Tlssandler and it 
was wllb his lluehet engine attached to 
n dlrlgllile balloon that M. Hantos-Dumont 
made hts first memorable trip around the 
Klffel 'I'owor. 

Shifting: Gears by Electricity 

W ITH the successful employment of 
electricity both for lighting the 
mtalcrn autouioblle and for starting its 
motor ns well, an additional step toward 
the evolution of the hoped for "push-hut- 
t4ra-oi»eratcd" car has liecn made. And 
now the gear shifting problem, too, has 
b«m siiooessfully solved with the aid of 
electricity. 

Nearly a year ago the first electrical 
devU-e designed to permit (inlck altera¬ 
tion of gear ratios by the mere depres¬ 
sion of a huttoii made Us uidwarance In 
lletrolt, Mich., but It never prove<l a com¬ 
mercial success. Keceiilly. however, a 
second device of the kind was plac'ed ou 
the market, and so successful has U prov¬ 
en that already It has been adoiUed ns 
standiinl e(iulpment by several prominent automfihlle 
manufnetnrers. thus making plain that It Is a device 
tlwit must he reckoned with. Like its predecessor. Its 
vital principle Is magnetism. It operates In conjunc- 
fl»»M with u comhlricd electric lighting aud engine start¬ 
ing system. 

Itesplte the complication that generally attaches to 
things electrical, the mwlianlam is estrcmoly simple 
In Its essential elements; the whole of It is contained 
within the gear cast’, and it Is therefore fully protected 
from Bccldcntnl (1iiiimg(> and from dust and dirt lu 
fael. It Is more uiechaiilcnl than electrical. Instead of 
ladiig alfi-rniitely coiiin-cied with a slid¬ 
ing linnil 1*0or working In the tirdlnary 
Il-gate ipindraiit, each of the gear shifting 
arms has Us own isiwcrful sohuiold which 
is iipemt*-*! from the isitterj that serves 
to oiM'rate the eiigliie starler. The amount 
of current drawn Is small - about 15 sm- 
la-rcs—and us the conUnM Is only momen¬ 
tary the <‘lTect on the battery Is negligible, 
particularly In view of the fact that the 
tiallerj N constantly charged. The pull 
of the solenoids lias la>cn calculaled as 
ahont iHainds, which Is several times 
that ortllaarlly ohtalnahlc with the usual 
hand lever, c<uise*jueiill> gears are quick¬ 
ly and easily shifted 
I’lie coatrol of the apparatus Is vested 
In a row ot si.x small hiitliais arranged as 
shop II by the accoiupan.vliig Illustration, 
on laie of the siipisirtlng arms of the 
sfeering wlieel. It will la- noticed that 
the gear shifting lever Is niaauit, the re¬ 
maining lever iMjlng the emergency brake 
(sailrot. The control huttuns are arranged 
like the hutlons of an inter-communlcat- 
ing telephone system: which Is to say. 
that when one Is depressed It stays down 
aiitll another Is depressed, when the first 
automntU'ally springs up. This ia to pre¬ 
vent the (lossltiUUy of two gears being en- 
gagtal at the same time, though even if 
Mils w*‘re ismslble the pull of opposite 
stdetiolds would I'lauU in 


All of these six battona, numerated from 1 to 4, for 
the four forward epeeda, “N" for neutral and “H*’ for 
reverse, are cotinected In multiple with a inneter con¬ 
tact operated by the clutch pedal ^ hence, nay of them 
can be left depreeeed indefinitely wlrtioat caakthg n 




New Lambert-Tieaandier "Flyer” oeea a Goonie engine and air propeller. 


drain on the battery, for no current will flow until the 
master switch is cliwed by the depression of the clutch 
IHHlal. Thus, the clutch can be dlsengagisl without 
the necessity for changing gears, three inches of clutch 
liedal movement being provided tiefore the master con¬ 
tacts come together. 

In operation, the button marked 1 Is depressed and 
then Immediately the clutch pedal Is depressed to the 
limit of its travel, whlclt would be necessary In any 
case to engage tbe gear by baud; first siteed Is obtained 
Hutumntlcatly without further attention fr*>m the 
driver, in other words, depression of the csratrol but¬ 



ton niake^ hklf of the 
tbe •olenola. and 

the other imlt. when % ^ 

core, Whldii to nttoehed tiiM 

.- ■ 0*4 

grar nfhMi 1* exk^ 
prcMleo of «ny other 
tieatni} huttofli * 
ttar to be Phlfted 
rtott. the "N,»' or mml 
vlded to iwirwlt any 
to be rateasad when 
tt fine] otaud-iitUl. 
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C KBTAlN fish living « 
have the swimming b 
more or Teas by a cartUkge 1| 
ing, *»d an to. Otto TMio 
oariowi to Wto that flah whj 
the sea bottom have no suel 
The coverliig may be only tMMIIitolt tot hi 
the enrp, ranging up to a c«i«id**e ewne- 
Ing aa is found la the OciMlto /pertHe 
which lives tthnoet mitirely bt>ll||le4jlh‘‘Htol|lP 
mud. There la a perfect «' 
tween the atniWure of the k 
der and the flidi’a haWta. Wha»|tat«*d* 
der la full of air it teada to lc«|g||Ma hud 
compress other organs. In tbe tottwetoewt 
odoi of the Kameroon region, tll(i,.;hltoidMl 
contatiis but little air, ao thW4h<*e to 
scarcely any etrengthenlng te;.,h(P Mgn 
here. An extreme case is fomid Sfc thp 
carp, end aa the swimming tdgddgr-'to 
much filled (mt with air It is p 
a shield in front, preventing it ti 
ing on the heart and esoifiiagak., Were 
if not so, the bladder would hlhito the 
blood circulation end rospirntkmit Wheo 
the amount of protection keeps IMeg totth 
the filling out of this organ, fh, ggne 
cBsea the bladder has a fine einathl 4hPer 
robmbrane surrounded by a stontigp .iott, 
thus resembling a rubber tire. 

While river hottom fish have an ogtoAed 
swimming bladder, in see bottom drii to 
disappears altogether In moat coses. SIm 
nature of tbe bottom may account fur kUa 
difference. Tbe air bladder of a fish en¬ 
tering Biid leaving soft mud has time to 
adapt Itself to the different pressnrea. 
In the case of the PUcm, living in sea bot¬ 
tom in a hard and compact aand, tlte fish makes a great 
effort to penetrate into the sand, aud when it comes 
out suddenly Its hlgbly-compressed bladder would ex- 
poiiil so much that It would lie lu danger of bursting, 
lienee, in this case the bladder diaappeara. owing to 
adaptatlun to aurroundluga. 

Caste In the Social Insect 

T HK study of social Insects such as the termite has 
always lieen of interest, especially regarding the 
division of such insects into castes, each caste showing 
a difference in appearance. Tbe white 
ants have several castes such aa soMiers, 
workers and reproducera or sexuated In- 
aects. Owing to their defensive rflle, the 
soldiers are wingless, but have very strong 
mandibles, while the workmen, charged 
with building tbe ant-hill and bringing in 
food, have a cbaraclerlstlc form; like the 
soldiers, they do not reproduce. On the 
contrary, those of the caste known as re¬ 
producers have their organa well devel¬ 
oped, and their only otfioe appears to be 
tliat *jf teprodneing the species. 

Prnf. Bugnton, a Farts scientist to oc¬ 
cupied with ttacJ problem of -ascertaining 
when these different forms of tbe ant he* 
gin to apiiear. Hitherto It was thought' 
that after hatching, all the small ants had 
the same shape, and later uil iweame aoi- 
dters, workers or reprodticera. this being 
accounted fur by differences in feeding tyr 
tbe presence of parasites Hi Hw h^.. 
The author however shofs thAt dn hav¬ 
ing the egg the insect has its characters 
well marked ao that the owto enn be seen. 
For instance, in tbe fliirtcrMes loewafr's 
toe soldiers have a fr<Hital| hotn whldt is, 
lacking in the others, and thU hiton to db« 
served esen in newlyitmto^ epecjttiens- 
In otimr spectoa tiu mKiid^twn he dto^ 
tingtdshed evdA at toto etoge, 
lemeral tok dHrtoton Itoto cnWMik Wto IhW! . 
of sexes hhfoto ttto hlKh of ttu 

















MMjilf of edwntlon underUe tU vital prob- 

evidence? You wlU And it in the fact 
’ivvolutloD in the hlsturj’ at thouaht wan 
lalMMdp.t»votutloag in the blstory of education. It 
reawm that we call our eclence of cduca- 
A>r to the Greek paUapoffoti was a 
care of a child. If twdaKoay meana a 
l9MMMMff,'<a)ethod of brlngiUR the undeveloped piind 
oailM dlMt influence of the developed, it ia but iiaAaml 
mind at a child tbla influence repreeeuta a 
IfeliMMiillM to be attained. In a broader aenae, educa- 
tMt tMlilHi every Influenoe that a mentally atrong 
iMHMl'Mia exert on another peraon. That tncludea 
«eM|-i(li|pnAuaatlon. But in a narrower aenae, eduea- 
ttM MIMWi achool education. 

fMMiiat echool education beglna and enda with the 
aMtir ink the adult teacher worka backward on a 
lNMdei.if!«adnlt thinking. In other worda, the teacher 


Imp eaw M i own Ideaa npim the achool child. For that 
MhiMl’MIe adence of pedagogy in tfaia twentieth centuty 
hat Aeeeloped no further than phyaica or natronoiuy 
iMMl %ifatoped in the ttnu of Ghillleo, and that, deaplte 
tf|» itot that pedagogy ia two thouaand yeara old. 

a paradox it la that aolentlata apand yeera in 
oMMy Btudylng the charactar end babiU of anlmala 
aaA planta, but have aa yet lavlabed no attention, aclen- 
tMaally apeakiug, on their own children and pupila. 
Burenta davota more time to the cultivation of gardens 
aad to embroidery than to the education of their off- 
aprtiig. Bven governmeuta have aa yat done prac- 
ttetUy nothing la andeavoring to aacwrteln adenUflcally 
what are the condititms that are most favorable 
to the diUd'e phyalcal, mental and moral develop¬ 
ment, ac compared with what govemmenta have 
done in the development of agriculture almig acien- 
tUlc Uuts. 


After ceuturles of waiting, we at last And a begin¬ 
ning made to eetabUah a new science of experimental 
pedagogy, a adence which instead of following the 
old a priori methode, eccepte the surer method of ex- 
peritnentatlon and acquiree more accurate and positive 
knowledge about pnpUe—a knowledge both qualitative 
and quantitative, by means of which we can free our- 
■elvM trtm the tyranny of traditions as to what 
constttutas an average adioal child. When that 
adenee la developed we ehall be better able to 
understand what baais there la for the pedagogical 
belief that acboola must be reepectera of Indl- 
vtduaUty. 

The new adenw of enwrlmental pedagogy ap- 
proachee ail Ita problema from the standpoint of the 
oehoel child. As mUAt be ouppoeed the new movemrat 
originated In Germany, the land of pedagogy. And the 
man who has made It poodble. the man who gave the 
Arst Impetus to the 'movement, Is Prof. 


1‘vdagopp in tU» aiUged twentieth century i» 
about ia the tome conOition ag wag ogtronomy in thr 
time at Qaltleo. A geimee is needed to determine 
individual differenceg omomr children. When that 
goience U deveioped we (hall he able to cUtggify, 
grade and promote papiU eoienti/tcatly, and not 
divide them aeoording to ageg or gieeg or gchool 
markg ae we mow /ooUghtp do. Borne day we wiU 
have a real (deuce of eaperimmtai pedagogy. A 
bepiuMiup hoe been made by Prof. Bmgt Ueumann. 
Thie ortiote, torMteu by one who hae gtutUed under 
Mm, geti forth m a simple way the boeic prinoiplng 
of that (Cimoa. Some day when the new pedagogy 
WiU have oeemmad the importomee and dignity of 
botany or ohemtetry we will find in every large 
tammu Miy a oHuto where parente and teachere 
may reoafoe adaloe on (ohoot mattere, a bureau 
which will oot a( a oonenlMug engineer in educa¬ 
tional air«<r(.—Bonou. 

what extent the method of experimentation ban 
equipped edneaton with knowledge as to the focta of 
achool cblMten's development end reaction under in- 
•tmctlan. 

Prof. Mcnmann doea not agree with James. MUn- 
sterberg and other well-known psychologlats who claim 
that education hat gained little from experimental 
payehologlcal Inveetlgation; be bolda that It baa gained 
very much and pleads that pedagogical experimentation 
la slowly emerging as a Aeld quite distinct from purely 
experimental paycbology bacaose Ita problems arc more 
complex anA are made witb practical enda in view. 
Rxperlmental pedagogy doea not try always to reduce 
all problems to their moat elemenul form; it is more 
synthetic, while experimental psychology la more 
analytla And then the teacher’e aim la not the ac- 
qulnment of psychology as a critical doctrine, but as 
an experimental study of bis own acbool questions. 
Bxpertmeotal pedagogy deala, tberofote, mainly with 
the acbool children, including young women and young 
men. Ifeumann alma (1) to show that experimental 
pedagogy enablee the individual teacher to be at all 
times quite clear in hia own mind as to the jusUflea- 
tion of hla pedagogical measures, and (2) to impress 
upon the teachers the o ec eee i ty of seeking to answer 
all pedagogical queatloos from the pupil’s standpoint 
in order to rid themaeivea of the conception current 
in older pedagogy that the child is merely an adult 
on a amall scaiu. 

Statiatica vo. a Knowledge of the Child Mind. 

Although Menouan admits that pedagogical theory 
has been the eheocm flald of amateurs and of eelf-edu- 
cated persons, he folly recognises foe folly of those 


iitodern cx|x<rlmeiitalists who pile up stolistlcul innsHcs 
o( apparent facts without, ns a prcllinliinry, striving 
to get a thorough-going aiiiilysis, 1 e., without a full 
and clear conceiitlon 4)f the psy*-hologlral units In¬ 
volved. We have to ke4>ji In mind that a statistical 
eonoUislon is in)l a iisychologleal Interpretation, and 
that a psychological istsslbillty does ncjt mean inss>s- 
sarlly n pedagogical necessity. 

Meumunu shows that in eddcutlonal tlieory us well 
as In educational practice new lields and slumliNdiits 
have been nctiulrod or at least conflrmcd sclcntlflcally 
which prexloualy had only a remote connection with 
school education or none at all. ICducatlumil legisla¬ 
tion and pedagogical therapeutics or orthogenesis 
must be based on science, i. e., on general scientiAc 
truths, not on educational IdlosyncraelcB and personal 
partiality. First of all we must see the truth, 1. e, we 
must know exactly what pupils arc, what their develop¬ 
ment is, and for what they are Atted. 

What is Intelligence? 

Take for example the problem of Inlelligeiice. Are 
the differences between the bright and dull pupils 
differences In kind or In degree? What is really Intelli¬ 
gence? Is It inherited or acquired, or both? Can we 
dlstlDgnlsh general Intelligence (Innate, unspeciallsed 
mental efllciency) from acquired knowledge, interests, 
dexterities, and from specific endowment, aptitude or 
talent? Some believe that the child is bod by nature 
(Francke, Palmer. Graser); others claim that the 
child Is good by nature, but it is spoilcK) by Its environ¬ 
ment (llousseau, Pestaloxxl, Froobel), still others 
claim that a child is neither good nor bad, it has only 
general unspociallzed dlsposttlons which may be devel¬ 
oped in either direction (Wundt, Judd). Or, in regard 
to the pure intellect aome believe that the child’s tu- 
telligence is inherited (so-called nativietic theory of 
OaltoD, Pearson, Do Candolle); others claim It Is ac- 
4 ]ulred (Sldls's cmpiricum); and those who share the 
theory of genetigm (G. Stanley Hall, Dean BalUet, 
Horne) say that the child’s Intelllgenco is both in¬ 
herited and acquired. 

Meumann thinks tbat all these more or leas different 
tbeoriea may Ist good for their own purtKise, and a 
teacher who Is dealing with a normal school child must 
judge a pupil’s Intelligence not only by It* accom¬ 
plishment of school tasks, but also by the energy (effort 
nnd time) expended In reaching this goal. Thus, three 
pupils may have the highest mark (A) in solving an 
arithmetical problem, but one did it in .*) minutes, un- 
nther in 80 minutes, and the third in 60 minutes Ail 
three had the same, highest mark. Which is the bright¬ 
est? Or in mcroorlzlDg a poem all three receive mark 
A, but one needs .8 repetitions, another ,10 and another 
flo reitetltloua. Who is the brightest? Meumann gives, 
therefore, the following formula to de- 


Bnut Meumaan, now in Hamburg. 

Momaim tlto Crtator of a New Beieiies. 

B^pertnent is the goldlng idea of Me«- 
tbam In tneatlng educattonal probleipa 
Hie pedagqgloal laboratortee la Zflri^ 

Kd&tgabeig, MAnatet, Halle and Lelpsig 
bociuie the ttUMfiMi Mmctorwn of all hli 
nttinerous pupils who Vtoutd kpow the 
, sfoieaWnal truth and uuderstand toe 
woihlflffs ^ toe elitld’s nHad and toe 
setoatoBc oharauter of pedafogtoal prob- 
vlstoa, But «ttr tolef obHdUtton to bUn 
douiM Aram hUi awneMiaB expatoaeutal 
*«• tm 

jto» lutiioduotlou to BstMtiriiaental IVda- 
’tto t vehi.) Indieato a, rigorous 
; /'4e«Mils»4tt -to* arisace of edutoltoq- • H 

unMtnipii to1*4 to study fatigue. 



(ermine a rlilld’s school inti‘lllgeuce' 

Work Done 

Ht'hool Intelligence =-= -- 

Kiiergv I0\t>euded 
Eetimating Intelligence. 

Me uinpiKHi <ml a i)lan of stiidjlug gen¬ 
eral tiileUlgeiice of nonniil |)uplls, deal¬ 
ing wltli it not IIS a whole, liut only with 
simie <if Its lilglier caiMicttles For these 
lilglier funcllon.s of liiielllgeiiee he sug¬ 
gests material w'hlch Involves tlie ability 
to work with abstract material in a pur- 
jiosive way. seeing new reliitlims and 
breaking up old eomblnattons. He dis¬ 
agrees, therefon-, witli those (e. g. Rb- 
bingliaus) who elaim tlial Intelligetioe Is 
the cafiacliy to form new ond origliml 
conibluaHons. because a witty inau do«* 
(Coaclsdad ua payg Hi ) 









The Vast Ora Deposite of Coho 

Bjr Hairy ttkis 

(Kor illustnttoiM noe p*c«» IM oui 147 ) 

T he <lli«>i>v4>r.v that Kaatem Oaba la over-laW with 
ti (lo|HiHlt of Iron, accemible (or mlhlnx without tun- 
nellnK oi aliuftluK, Which ag^reKatca fully n0O,O0O,ClO() 
tons or moiv, lucaun that a now aonrce of Hutiply la 
iiviillHhle for the Amcrlcau Iron and ateel Industry that 
1 h of (he Krestest lm|K>rtaiice. Loh« than ten years ado 
WHH this deiMiMit Irlrestlimted. In 1I»04 samples of ore 
were taken from a small area that were found to con- 
(uiii over 60 per cant of Iron. This was followed by a 
more exhavistlve studl' of what la known as the Mayarl 
district, !»• i)lts SOO feet apart, with borlnirs made with 
a 2-lnch caria-uter's anger In the bottom of each pit. 
At first, each foot of pit the Imrtugs wore analysed aep- 
uriitely; hut the ore proved of such uniform riuality 
that 8umith*N w’cre then taken of each tl feet, by bor¬ 
ings only, and the distance l>etweeii these was Increased 
to 1,000, 1,600, and 1,760 feet. 

The only Iron ranges In tills country that cun be 
cvintrasted with the t'liliuij deisislts in extent are the 
Superior, which In their earlier hlstor> Htipplied 76 
l»er cent of the ore consumed by American furuuci'S. 
James ,1. Hill was the pioneer In openiiiK tlie Sufierlor 
ranges. The large'(]UHnlily excavated from the Menom¬ 
inee, Martfuette, Mesahl and Uogehlc—the largest ore 
twls—cun be realised when It Is shown b,> authorita¬ 
tive records of ]ir<iductIon, that during twtuity years 
milling has tieeii wiiidiicteil on such a large scale that 
fully 26O,0lK>,0ti0 tons have lK*en taken out. 

At th<‘ present time the aiiiuial output of ore Is 
nearly OO.OIKJ.OOO tons fyom the total ore mines of the 
country, of which .Siiiierlor ore now represents ulmut 
30,(i(K>.(»fi<J tons of itvnllahle ore of a quality for smell¬ 
ing. Ill contrast to the 76 per cent of the entire Ameri¬ 
can output in Its earlier era of mining. 

The ore In Us niiturni stale contains a very large per¬ 
centage of water, which Increases to some extent with 
tht' depth lielow the surface. Near the surface It Is red 
In color, with somewhat granular structure. The color 
gradually changes with depth, flimlly reaching u brighl 
yellow. The consistency also changes toward the bot¬ 
tom to a olay-llke, sticky mass The relative prufior- 
tlcm of red and yellow ore Is quite vorluble; In some 
places the yellow reaches cUwe to the surface, while In 
others the red extends almost to the underlying ser- 
lauitlne. 

In the Ma.varl division of (he .SpHulsh-Amerlean Iron 
('oinpaiiy, the ore lies on iin Irregular plateau, about 
16 miles long niid 6 lulUoi wide tit ttie widest isilnl, 
entire!) covered with pine tr<H!s and hriish, which grow 
directly on the ore The elevation at the northern ex- 
tremliy, which Is approached by the railroad, is about 
1,700 feet above sea-level. At the southern end the 
general elevation is ahonl 2,000 feet Ore is removed 
by means of soraper-hiicket excavators and steam- 
shovels, thcM- machines loading into stieclnl standard- 
gage, side-dump steed ears of 100,OCX) pounds capacity. 

The Siamlsh-Auierlcan Iron (lompany Is also oiieraf- 
liig hard-ore mines of the Daiquiri group, on the south 
coast of ('uhii, about dfteen miles east of Santiago. 
Tl’he main ore properly at Dolqulri, once considered ns 
three sepanite mines, San Antonio, Lola, and Magda¬ 
lena, has now developed Into a practically continuous 
body of ore. The ore In the Eola mine can easily he 
dlMtliignlshed from the waste by Us darker color. The 
waste-banks are on the right and tlie ore-lowertug In¬ 
clines on the left. Both the ore and the over-burden 
are removed from a series of lienches. Fourteen steam- 
shovels are employed for stiippliig, the largest of which 
Is a IXi-toii Marlon carr.ilng a 4-ynrd dljiper All nre 
served by lin'ornollveH and trains of side-dump curs for 
removing the ris'k to waste-hunks on the hack side of 
the hill. 

On account of the rock being mixed more or less with 
the ore. It Is iiwessurj to loud all of the ore by hand 
info smull cars, which are run to lowerlng-luellnes. 
These liiellin-s eiirry the ore In skl|>-cars to the uialn- 
lliie riillroiul, which runs from the fool of Lola hill 
to I.4I I’hi.iu, the shipping-port nt the ciMist, four miles 
from the mines 

A holstlng-lncllne is provided for raising oonl, ma¬ 
chinery, and general supidles from the nmln-llue rnll- 
road to any level of the mine. A inoderp iilr-compres- 
sor planl Is located along the raUroiid near the San 
.\ntoiiio mine, and n )il|>e-s>stem is arranged to fur¬ 
nish compn*sHed air for tunucl-explonitloii and for gen¬ 
eral service to any lairt of the mine .Steam-drills are 
used In the piinelpal blasting-work Ore Is also lirougbt 
from the Herraco niid Klgua groups of mlues, loeiited 
to the east of I»alqulrl, over a narrow-gage railroad 
lotniug the standard-gage main line about two miles ^ 
low Daiquiri mlues. All of the on- Is crushed befere 
shipment In a OaU>s cmsber-plnut to size-, suitable for 
us»4 111 the tilast furnaces. 

The contour of the gironiid at the iwlni where ex¬ 
es vnthms were begun, In the Mayarl district, though 
aiqteurlng to be quite regular, Is net Ideui for steam- 
shovei oiieratiou. -tTbe deiUb of oi« Is not uniform, 


In many piacea the ttuderlylng eock proi)eettai far up 
into the ore, even, to the snrfaeei The gettaral alope ot 
the ground, even In the moet nearly teva) idaaah, .ta 
quite trrettdair. Therefore, it la lUmeuU tp antil 
places where It Is poealhle to operate a aftMun-twvd 
tor an extehded period In a cut of aeonomlcat depth 
without including a considerable portion of (be rock 
with the ore excavated. For this reneon Ihe «onp««s 
bucket excavators are more sattafaetory aa well as 
more economical for excavation, although their (wpaclty 
ta conitlderably less than that of the large-slge shovel 
used. Three of those excavators are now at work, 
together with one 00-ton Bucyrua steam*shovel. The 
excavators operate ].26-cutilc yarda Page bucketa, 
although a larger catMclty of bucket la contemplated. 
The bucket swings through a radlua of 00 feet, and 
without dlfhculty removes all the ore for a width of 
ulHiut 100 fOet down to the rock bottom, the project¬ 
ing rook and stumiut being discarded. Bach uuchlne- 
crow consists of (um operator, one fireman, and three 
pitmen. As the machine worka up hill or down hlU 
continually, and the track follows tlie same grade, cars 
can be dropped down by gravity to be loaded ae needed, 
with a minimum amoubt of locomotive service. 

The iiudulixiug plant, located on the east aide of the 
ruw-«jre yard, consists of twelve rotary kilns, 10 feet 
In diameter, and 125 feet kmg, set at an inclination of 
% Inch per foot, and 20 feet apart The kilns are of 
Ihe fyiie etmimonly used in the manufaotnre of cement. 
The diameter, liowever, is unusually large in order 
to overcome trouble fi'om *‘tinglug-up" in the hot xoiie, 
which often causes serious delays in the operation of 
kilns of smaller diameter. Bach kiln Is carried by two 
steel tires rigidly fastened to the shell. The cut-steel 
drlidiig-geor attached to the shell close to the tire nesr 
the cold end Is 162.78 Inches in diameter, nnd 4 Inches 
lu pitch. Each kiln Is driven by a 36 horse-isiwer 
rariable-stieed m»>tor. A 7.6-ton over-bead electric 
traveling-crane, carrying a man-trolley with S cubic 
yards grab-bucket, is iirovlded tor removing the nodules 
from the trough of the uodullzlng plant and loading 
them Into 50-toii electric transfer-cars on the track 
passlug aloiigsldo of the trough. 

llie construction at the wmter-front Is somewhat un¬ 
usual. ('lose to the front leg of the bridge, and parallel 
to Its runway. Is a trestle extending over one side of 
n ttough. A transfer-car brings the nodules from the 
iiodulizlng-plant, and discharges from one side into this 
trough, In tsisitlun to he readily loaded Into the vessel, 
or to lie moved hack to storage under the main span of 
the bridge l»y the grab-buckets. The liottom of the 
trough Is one foot alHtve high tide. Its outer wall Is 
formed by planking spiked to a row of piles. All of 
this construction, Iielng above the water-line. Is not sub¬ 
ject to damage by the teredo navoU*. From the outside 
of the trough-wall the bottom drops off at an angle of 
46 degrees t«) 2K feet deep at the fender-line, which Is 
approximately under the hinge of the boom of the 
bridge. 

Considerable dredging wras necessar.v In order to pro¬ 
vide a sultalile harbor. A liasln 1,600 feet long. 200 feet 
wide at each end, and 4(M) feet wide at the widest iioint, 
was dredged to a depth of 28 feet The appreach-eban- 
nel, 2.6<K) feet long and 200 feet width, was dredged to 
the same depth Felton, on (^aglmaya Bay, a well- 
protected branch on the south side of Nlpe Bay, close 
to Its entrance, has proved a very safe and satisfactory 
harlKir. 

Each year more luvesttgattons ace made of Ihe de- 
tKisits be.voud the mines opened, and the results con¬ 
firm the statement that this and the Mayarl tieds con¬ 
tain fully 6(NMXX),000 (ona with en extensive area still 
unexplored. The tonnage available for steel making 
may lie 000,000,000 or more, as only a half million Ions 
or more of ore are mined annually. 

Trmtinff Taberculogb Iqr Muiiie 
Miero-orgMiisaHi 

M rcn has been written of late on Dr. Friedmann’s 
tuberculosis cure by means of sea turtle mlcrobee. 
In a memoir submitted to the French Academy of 
.Science, Dr. Raphael Dubois, profeasor at the Uni¬ 
versity of Lyons, draws attention to hla owu experi¬ 
ments on similar lines, begun os far back as la IJKK). 
Twelve guinea-pigs inucolatml' With ttfberoulosls ml' 
crobes, so as to Itecome menlfbstty Infected wUb the 
disease, were treated with a mtCfOCOcmi* dnrived from 
a iiearl-prodnclug shell-dsb of the Myferaa gtoacottOt) and 
with a single exception, were altvn fad aowittw 
afterward. The seeming curative efltact 'ft tlM) -MMCro- 
I'ottcvg was put down to its “calcti^lsif’' cMiott 
lu the formation of pearls. 

Now Dr. Dubois recently obtataad 
department ^ (he Toulon slauidktaf^tHWM 
ebus concretions, as formed aroUftA 
lu the tunga of two (den eeahdigi^ M OUNliaf 
and in the Hvcf of a ra«pckiva>y.'< 1^^ 
careous sVells of these lesions be i»ei>ai*fd ci^ttMChe of 
eevera) species of bacteria, one of Oi iMcfO-« 

scopic egamiUMtioa, turned od^ to he if fsMMOoM 


hif the 

lie Amittl'tuiilomna 

'S!SSi,iS!7M 
XSTahMo)^ toSTSii 

Mittob,. t«Mn -ii 

fbsnM. (fM' toMoted pit* -ttW 
dWIs; the «**» aamtevohaa. in 
toga**!* BhaitoyM*. ■■ ; ■ i 

Undir those eondttious it hlMhh' 
the haalhW effect VfhiOb «b0 
tiiy onoit on the tidwroahnw gvti 
mmm with it 


■ N the war of the (ittiire OlN^ 

»imted against aerophirne} It miy' W MMHlBMi O''':?';,’ 
are dUhcnltlee. In (tMr.dfOt 
ovor medoro doHIteMlleiio >«imI over fBlIi'V|PH|ilV> 
pled by a m'odern army ia vast Unlees 4fPW#Willi ',/i 
aeroplanes dellberatelyr ferrst each othe^j'Jmfh’ 'M Ipip 
happen very naturally that they may 
There Is a peyohologlcal side to this 
hie novel “When the ' Slaeper WaheO" ®^’''ipilp 
surmiaes the strew of a combat between 
the air would prove too much for twenty-ao||fi|*||i|p|fr, 
courage. It eeeme not quite within the 
twentieth ocDtury eounge—Bplpartan 
aeroplanes, scouting at TcbatalJa, did 
one another—perhaps because there mui||Lj|i « m* 
versal of the payehology of braving an ii|K 
the ground. The ground is so remot»---Srjfpeik ,0 
different plane; but a maObine rushing 
at express train speed Is fMrfully on the SiM|d|0M» 
end has the iiotentlallty of getting so i||p|i|i|ipH*^ 
close that it over-empbastiee the danger of dp|p||itpr! Jig, 

A man without skates on smooth ice, or 

shoes on the top of a narrow steeple, is 

Blvely Inclined; the military avtator la lu ite|||^<||ip|ir 

orable poeitlon. To exchange chance ride 

distances la paychologically too Indeelalve. 

hand, if the opposing pilots approach eaob o|Mf .fkjlJl 

closely, either may find hlmaelf rnsblng alonS|yj|iyil 0 „# 

situation ae desperate for him aa it is for hla «lM|pw. 

Probably the first whole-hearted aeital attaek 
era warfare Will be delivered from a ^wy lat radim i 
safe dirigible, a craft that can at toast benst of ?VIW^ 
tloal firing platform, notwithstanding the dnnger at fpp 
fiagration. The flict that Sk^peUns have beau nngafi 
with machine gnus shows whither the tandancy lies. 

Hw Contat gf i pplwBeB t 

I N this week’s Issue of our Pirm.EVXift, W. J. Hutp- 
phrles contributes an Interesting artlele in which he 
shows that the presence of volcanic dust in our atmo¬ 
sphere has probably played a moet important part In 
determining the climate of our earth In )iast ages.— 

A general review Is given of tbe modern statue Of Mdc- 
tro-tberaiieutlcs.—Our readers are well acquainted with 
thermite nnd Us uses. A field lu whldt It seems to 
promise particular usefuhiess Is the repairing of dam¬ 
ages to sea-going vessels. This aiqillcatlon Is daseribed 
and lllustratod lu an article by L. E. Browne. — The 
lighting of the modem'manufacturing plant to an tos- 
Iiortaut problem, and not only from the liolnt of vtew 
of humanity and sanitation, but also as a purely coin- 
mercial oonslderattuu, in vtew of Its direct influence 
uimu manufacturing efliriency. “Making the Beat Pm- 
Bible Use of Daylight lllnmlnatiun’’ to the anbJect of 
an article dealing with this toptc.~PrQf. H. B. Dixon, 
working In conjunction with C. Campbell, rcporta on 
luvestlgattons regarding the effect of Ineombusttble - 
dusts on tbe explosion of gases.—Prof. P. Bebrehs 
writes on the Aerthotlcs of Tnduatrtol BntkUnga, that 
to to say, on beauty in technical structures, aa detw- 
mined by perfect adaptation to useful ends.—An arffCto 
entitled “Our Life BlpM’’ tflto 'tw many mmnvka^te 
fiftets regardlnc a oouiHtttuent of our wbteli to. 
not ofily most Important for life, but also ftitl Of lateM. 
aiKlfif properties.—O. A. Batttseombe deoeribea « vwy 
prMIllitog scheme for exploiting the potfac of (he trtlilk 
—F, Qiunpbetl writes on Ouriceittoa o!^ 

Vldlah. 

A MoHinwwt lo 
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' ^:-ilHPff*^''^*?*** ^ 'M(«t^'' iAiMMMNVii*' <Ww> 

" ';l|te;' 'UndiMMi M '€%rlM«rr 

ot:;tiM towfnmo AMCwpitt: 

; llmstmtim iWert” in your icwe of 

:;'j|K ia In^^tilaf otad iuftttWMivo. Tfa) wiutkm 
'' noumcul^ Pll|<ifa«a ia aMly ob- 

JM 11m noMijW (d fk oyliiidar with 
4n4«' aooow dlftif^t. ItMiy at yam roodOM, 

‘V3|||pfi|dd^ taon. 0. S. BanvoMw. 

K W JptdlMUte KBd Hw liOeoBMtlwe 

Bditw at tlio Bcfiawnaitr AnaaicAN: 

MfP M Of your iMtw of July 5th ia a. pheM«ia#i 
:{l^ JoodftlOtii^ b«{i)« towed by o 3-tOD Mto- 
tat tne oalti your ottentlou to » alight wdirtlJM 

tw ote in qiioatioa ia a fitudebaker (B>M^) 

• f. la of 30 horaa-powar and not 40, aa your atocy 
, a|atM|> Add In addition, the oar weighed leaa than 
3^ iwttttda without ita load. 
v1^ nahaa the feat Mthor the more remathahle. 
TUh BtOnuakan CoarotiAiioN or AiiaaicA, 

W. B. PantT, Advertiaing Managpr. 

Duirolt. Mioh. 

LIgiitalBc PriBto 

To the Editor of the BctnNnric Auiuoak: 

I dbaarve wlthifltereat a quotation in tite bUtrmy lHimt 
Ukatk bom your iaaue of June 38th in which Charfea F. 
Talhian hoida that ‘iightning printa" am almply traoaa of 
the hnuoMihe eourae of the diaohaige. My own oba^ 
vatkma tend to Vattfy bia atatemimt, for I have aaan 
thoae imprinta upon horaea and oattle killed by HtfatUlQg 
On the bnAdo-graea ptatna of the Weat in phwMw when 
the oeareM tree waa milM diatont aiod in aome inatonoea 
when there Were no trees or other obieoti than atoek 
within aight. lhavOaeenanumberof variatioiiaof thaae 
'^printa,” and in many enam the hair waairamed in dia- 
tlttot UnM down the anlmal'a four lega to the hooti. 
Newton, Colo. C. H. Smith. 

Am Amrican €«flw Made «f Flga and Pmma 

To the Editor of the Scrawrirtc Amkmcan: 

Relative to your artiele regarding the Feigen-Kidfeo 
of Auatria, there ia made in America, at San JoeO, eom- 
meraially, an artide out of ftfui and prunm which ia au 
tuperior to oolfee that if people did not nae the real 
ooffee for the narcotle effect, it would entirely aupplant 
ooffee. The Savor ia dellcloua and rioh, the color Sne. 
and taoreover It ia even improved by warming over. 
Leaa ia required than of coffee. It la a real food aqd rieh 
in phoaphorua. Of eourae, the advertiaing feature 
prohihita toe mention of ita name, but I did not Kke 
to have Auatria eairy off may honors in this reapent 
when w« have aometMng better at home. It ia really 
too bad for the health of the nation that the concern 
which manufaotiuea the product does not exploit it 
Otttaide of a email loeal territory. 0. F. O, Day. 
Mlnneapoll*, Minn. 


flw ABtoMBtie Railmd Stqp 

To the Editor of the SoinNTtno Amhucan: 

* I have read edth much iataraat your article in your 
lasne of inly tflth. entiiled "Tiu Oompetitioa for toe 
Naw .Tortc, New Haven and ISartford Railroad Corn* 
panj's Autonmtic Stop.” Thla article affords a very 
good idea at the great ariMMint of interest which Invcntora 
aa as toe genanl pnblie feetfon toe aubjoct of, auto- 
itMAio train oonirol. Reoeut ocoutreneen in toe railroad 
vrerid faniMiitaBiy emphaeiM toe Importanoe of toe 

<hM feoeral lwpreaaion< hnwdvto, thouS^ hpid vary 
wlfMy, ia entoMdua, and tola you#' article teplapd to 
enhawm ratoer toait eoiMot, It la true tout moat of 
'toe devleto tod pitoa torn tor auMtod toto been 
;iai#iraotttol‘' 'KtototocWai fidiytoO-''‘utoe faaa.midew 
‘ toptoi ^ tokttoM 'toit M mnutoto uf 


to toe Nkw Toric utbway and elsewhere. The second 
land la of the deotoioal type with eonttnuoua contact, 
using riflCtric current pieM up from a third rail. Of 
tola type you mentioned two ayatema in Ute article re¬ 
ferred to. 

The third kind ia too of toe etaeUioal type, but oper- 
atee by “wireless" or induced current. Probably the 
bmt example is that known as the Detroit automatic 
train control, a description of which is printed in the 
July issue of the Signal Mnginter. It ia k> be noted 
that tUa device conforau to the primary requirement 
of toe Train Control Board of the Interstate Commerce 
CammisBion, to which, aa you state, the seven hundred 
and four devioea aubnUttad in the competition fuled 
to conform. In other wtnda, this device is designed 
throughout on too eloaed eiroult principle, so that the 
tototae df my port ia aeff'detaoting. Moreover, this 
•yatem mpmn to oonfonn to all toe other requiremento 
of toe Tndn Oontod Board. An additional feature 
at eapeetol totercat ia that it may easily be equipped 
wkh toe wtoelesa ttophone. 

It eaema to be worth while to bring to the attention 
of tooae totereated in this important subject that the 
Mmgwtitioo of the New Fork, New Haven apd Hart¬ 
ford Railraad Company does not neoeeahrily represent 
all the ideae of American inventora. It ia, therefore, 
not to be aaaumed that there exiate no ayatem that 
aSl minimiae tho serious disaatera whieh blot the record 
of our railroads. F. MoHsmuy. 

Detroit, Mich. 

Mr. Hmiiui Bgplito to Mr. Llntnn 

To the Editor of too SmuNTiric Ambsitak: 

It waa. Indeed, not neoeeaary for Mr. Grant Linton 
to explain that the inaoeuracies in hie ftwt letter on the 
euhject of Oaxible fatoic aeroplane wings ware duo 
aoMy to a deaira for aimpiieity. Nor ahould it be neees- 
lary for uM to aay that toia painfiBiy exoeaslvo “sim- 
pUeity" wae what deawnded my eiiUtoro. Simplieity 
caaeea to be a virtue when it togenerates into basy 
geaecaltoatkiii. Aecodynamica ia an exact science, and 
it fai not poieible to airily ignore certain fotcee, how¬ 
ever eUgfat, or disregard dltterencea at direction, however 
alight, or aay merely “an angle of iaeidenoe,”' without 
the ,toast indication of what limits the angle may lie 
in. Such crudittoa will moat eertainly invalidate all 
oonctuaiooe. The to>pef place for Mr. lintoD'a simple 
theories wag his private note book, there to remain 
until he hl4 developed them to an exact, concrete, 
and praotMl enoui^ form for public presentation. 
The majority of toe SctnMTinc Ambmcan’s readers, 
I briieve, have quite sufffoient mental capacity to 
comprehend a much more acientifto and accurate pre¬ 
sentation of this fabric wing theory. 

Aviathw is, in these sad days, afflicted with too many 
rocking-chair theorists, who tush into print with every 
wild idea that (sqM into their beads, and is blessed with 
too few men of the type of Langley and Eiffel, wim 
devoted their Uvea to proving thetr theories in their 
iaboratorins before talking about them; too few men 
of the type of the Wrights and Bl^iot, who embodied 
their theses in actual itaobines and proved them at 
the risk of death. Qod ^pe«d the day wb«n the propor¬ 
tion shall be reversed! A full hiJf century ago there 
were almost aa many men with impractical flight theories 
as there are now, but it was not until the coming of 
nun strong enough to put good theoiy to actual teat 
that iBIght became a reitiity. 

Howwver, I do find it aee aaroiy to defend myself 
from utnjuatotoble mtoquotation. I did not, as Mr. 
Linton baa ot a. “coidaas ignOranoe of the truth of his 
etatentot that *in both atoaaes of vehiclea the best 
efltoienoy could only be ohtoinqd by altering iho length 
of tbe idiord.* ” My actugl words to the issue of May 
10th, page 481. «« plain enough. And to this day 
1 have uot heard anyone pf aonmautioal standing assert 
that iiKH[Maed HHeimoy cnuld be attained only by 
lengthening gff^ahortqnlng vaero^ane ribs to flight, nor 
do I ktmwvpf any a^' adnptod to change its width from 
mast to opfar edge, that is, ^ ita chonl. To be sure, 
if a sail begs out to a deeper outWe, its chord will decreeee 
slightly. If Mr. meana that tbe best emoiency 

SPA o^y be obta^IfKl by nhanging tbe aamber at tbe 
ptoats, why did he not aay aof I woidd suggest that 
tbe bpdh deitartiMHt of Mcmm. Muna A €o. oan supply 
Um wHh a modam (botionary of aerouautirol terms. 
U is by no iaeaita naoesapuy h> ahetrten toe chord of an 
aetopliMto whig to to aie d c a toe cMnber, «r vk» rsrsa. 

I iMtonea Mm Britito (No. 10,(104, 1910) to 

^SMta«i*4«<H«fH) |ar n\,li«il'«f variaMe camber. 

. II4f:,.1^l^to<hllfn wfaal' Mm Gary Smith 
rocob to -toy tomar letter 

ww 'ton dai htotoh. 'ha ^aemMee nui 

.af.toflt to i toi^ totoicipllg,#. ptoaiy w devkw 
.|0r.;{Mto«|l9^ hae no 

.reduces 

• Mr. Ltoton says 

toat "'(NtouMtoMiM'.M.’iiiW-W mM (W.'to .il»l»rUat 

h tod.toom 


than in the design of the sailing yacht," he ought, to 
be oonaistent, to put a little more exquisite and accurate 
detail and less vague and inexact generalization into 
the exposition of his theory. 

Again, T did not “assume that, Ixviauso the upward 
component of the air pressure is uniformly distributed 
over the surface, the total air pressure is likewise," 
aa Mr. Linton ewtorts I did On the contrary, I denied 
such a possibility, and cited Eiffel’s experiments tut 
proof. My attitude, was so dear that such a glaring 
mis-statement is difUcult to understand. I’ictures arc 
generally easier t»> oompreiiend than wntUm descrip¬ 
tions, so I would suggest that Mr. Linton may best 
secure bis first knowledge of the actual conditions of 
air pressure around an indinetl piano tiy consulting 
the excellent graphic charts of Kiffd’s pressure measure¬ 
ments that Mr. B. K. Armstrong gives on page 418, 
vol. iv, Atro and Hydro. 

I am afraid Mr. Linton is jiwtiug when ho proposes 
to subject tile two aides of the fabric to tlic air flow 
Singly. For certainly the uubalanc4.<l fori'o on one 
aide would deform the falirio out of nil possible wing 
shape, and if by any complicated apparatus this rosult 
could be avoidiMl, the conditions would still bfi wholly 
different from tiiosc of actual flight, and coiisoquentiy 
the data obtained would be uselcsa. The lift of a plane 
is not only dependent on the pressure below and depros- 
sion above, but on the extent to which these two nimul- 
latusovH tonics arc mutually neutralizod and drwtroyed 
around the edges of tlie surface. 

I still think that the belief in the iiorahola as tlic 
only corrwit basic curve for wing swttons lielongs to 
the past. The only authority for it Mr. Linton cites 
is Montgomery. I could name a dozen others, but they 
ate all, like Montgonuvy, men who theonzerl in the 
days before aeroplanes were living, everyday realituvi, 
disproving jwilli monotonous ngulunty one after an¬ 
other our priM'oiiceived mathematical tli'siries, such as 
Newcomb’s proof of the impossibility of mm-hanieal 
flight and Navier’s matliematical prmif that one swallow 
required one scvenbs'nth of a horse-power to flv 

I was aware of Major Keber's comment on the regular 
speed of Vedrmes m the lost Gordon llennett race. 
Rut we cannot judge aviation as a wltole by the per- 
fortnanoe of ono bighl> spkvialt/isl ra'-mg mafihine. 
And I am guite sure that Major RetKir liimst.lf would 
lUivct sanctum the pundiaso, for actual arniv use, of 
any aeroplane that could not show a much greater 
sp^ range than this Dcpcrdussin racer did or wiuld 
show. 

The most absolutely ignorant and erroneous state¬ 
ment of Mr. Linton’s is this gem' “Though ‘the ability 
to vary the spwri of horizontal flight witliin wide limits 
is a most desirable quality of the af'roplane,' this feature 
(as attained at present) is only a proof of poor design, 
or at least of inefficient running.” 1 must gontly but 
flrmly decline his offer to inform me that "the biplano 
is by no means acknowledged tlic most highly specialiwid 
tyjie of the heavier-than-air maclune." The biplano 
has lieeii developeil as far in its .sphere a.s the mono¬ 
plane: it is a type that, is hen. Ui stay; and it is, for 
structural reasons, the type of the large machines of 
the future. It flies liy the same |ir(M*eiiS(.K. and obeys 
the same laws, as the monoplane dis-s Consequently, 
facts pniveii by it cannot be ignored. However, if 
Mr. Linton prefers data derived from monoplanes, 1 
call his attention to the performanee of the Hanriot, 
BUiriut, Bristol, and Deperdussin monoplanes in the 
Britiuli military trials These maehines showed speed 
rangCB of 2.^).li per cent. 47.3 per cent, lili ptv cent, and 
26 per eent, respectively. To take a more recent in¬ 
stance, at Villaiionblay, on .lune 21st of Ibis year, des 
MoUlinais obtained a spi.ed range of betwwn and 
81 yi miles per hour on an 80 Gnome Morane-tSaulnier 
monoplane, while Gilbert, wit.h a .’ll) Rhone nuodiinn 
of the same make, obtained a range of betwiwn 411^ 
and TiH miles. In every case tbese ranges wore the 
product of the delilierale efforts of some of the world’s 
ablmt designers and pilots Mr Linton should be 
familiar witli the experiments to increast. the speed 
Variation of a Forman biplane which the National 
physical Laboratory of England has just concludiui 
ao Buccessfully Diu's ho accuse that honored insti¬ 
tution of (K>or design’’ 

The fallacy of flexible fabric, whether for actual wings 
or as a means of asiuirtaimng the best wing curvature, 
is at once evident if we will reiiieml>er that the objoet 
of a wing is to deform the air in the manner most ad¬ 
vantageous to UK, rather than to jM.rmit tbe air tsi 
deform the wing in the manner most advantageous to 
it. Anything that favors a nortaiu motion must ueoes- 
sarily be unfavorable to the equal and opposite reaction 

In these two letters I havo said all 1 care to on the 
subject, and 1 believe that Mr. Linton has mode hi. 
position clear also to his two letters. I suggest, then, 
that tbe ease should now be placed in the hands of tho 
jury. Let us have, through the columns of the Scibn- 
Tine Amhucan, the opinions of others, perhaps better 
quaUflad to judge than either Mr. Linton or myself. 

Qalveatoo, Texas. John Q. Hanna, 
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Buying and Selling Silver and Gold 

The Scientific Side of the Assay Office at New York 


By H. J. siaker 


T UR p«1>11c h«B prncHcnlly two rolftrtoiw to the AHNay 
Oflice Hi New York; flrHl, that of hoIIIdK Kold ui«J 
Hllver to the Government, and, second, that of Ituylniy; 
hoth of these metals from It. With some excetitlojw, 
the Government buys any amount of kold from aii.v 
Individual and pays $20.67 an oun(*e for 
the Rold contenU. If the depoalt contnins 
silver also, it Is either paid for at the 
market jirlce, or Ua equivalent In fine sli¬ 
ver la returrietl to the depositor 
The purchaaed deiHialt may repreaent 
the produci from a mlnliiK company, den¬ 
tal scrap, an luiia)rt of jtold from Kuro|H'. 
or discarded Jewelry. If the Jewelry eould 
tell ItH lilaiory. one mliflit lenrti many a 
story of poverty and broken pride, for 
many times old family helrloimiM, or even 
litatoric emblems. In ohaaed *rold and sil¬ 
ver, are luinded In at the window of the 
Assay Office. The very day these dejaislta 
are received they lose their Identity, for 
they paaa Imnualiately Into n crucible, are 
melted and caat Into the form of an untn- 
tereatluK bar. The Government acenmu- 
lutOH a (treat variety of aljses of bars, hav¬ 
ing many difl’erent flneneaaea 
When the public wlahea to buy gold, It 
demands Its (troduct suitable in every par¬ 
ticular for the varUma trades which utlUae 
thla metal, and the high grade metal pro¬ 
duced by the Governroent meets these de¬ 
mands It may be the dental profession 
wishes material for Qlllng teeth. In which 
case an exceedingly high grade gold Is 
desired, since a trace of Impurity inter¬ 
feres with the cold welding, tlr again, 
the gold beater's busiiiesH deumtids nietnl 
close to alisolute (lurity, so that the lenvea 
may be pounded to an ex«‘edltigl.v great 
thinness The Jeweler's trade is not so 
Insistent on great purity, but musi have 
gold which Is not brittle. Also the tJov- 
erniuent itself turns a large part of Us 
refined gold into coin, which, in turn, goes 
Into clrculatioD, having Iteeu received In 
exchange for gold burs from the public. 

A pure iiroduct answers all these re(]nlrc- 
menta. 

Belweeii the purchase of Imimre gold 
from the public and the aeUlug of pure 
gold to the public, tboru is neceasarlly a 
series of operations, which Is known us 
refining Several different processes of 
reflnlng have been In uae, all of them o|)«n 
to some olijectloii, such as fumes, great 
cost, or excessive loss of the precious 
metals. The elec'lrolytlc method, after an 
extended test of several years, has been 
liistalUsl 111 all the Giivernmeiit rettuerles. 

Ill principle, this IS a plating process very 
much nwmblliig that of silver and gold 
plating, with the exception that instead 
of a smiNitli deposit, which apyieals to 
the eye. a de|«>sll of quantity and jnirlty 
Is obtained. In iictuul practice the anode 
Is a bar made from the different deiiosits, 
aultaWe In fineness and form for the pro- 
cesa, while the cathode Is a thin strip of 
pure metal uiain wbleh the duiaislt is 
gathered and Is of the same uieliil as the 
deiKislt !So long us eertiilu ctnullllans 
such as voltage, strength of electrolyte, 
etc., are kept constant, nothing hut the 
desired metal will Is* deimslted. I'lirt of 
the duties of the working force Is to keep 
these conditions constant. 

The ois'ratlons are dlvldwl fiito two 
purls, known ns silver retining and gold 
refilling, and while they more or less over- 
iaii, tliey will be considered In this order. 

Silver Refilling. 

I’ractlcallv all deixisits under SKKt line 
In gold are sent to the silver reflnery. 
while those above that go directly to the 
gold reflnery I'he sliver anodes G) inches 
by 16 inches by % Inch thick) are made 
directly from the deposits received over 
file counter and are alloyed to one an¬ 
other an that the resultant melt will lie 
kept within the following iimita: gold, 
to 400; base, under; and rematii- 


ing parts silver. To keep within the Umite mentUiped, 
this selection of the various deposits zeqaires much 
patience, because of the great variety of the weights 
and tluenesses, but by constant practice one becomes 
ex|tert in this detail. The necessity of handling as 





laeetMljrtte «»l«^ 


much as 160 parts hase tmd also suOii a 'htrgn 
tlon of gold makes the electrolytic method dtfHenl 
cntwliiig treatment iias been suggested, but the 
of gold and the great values tied up tn 
to rrotaibtt thla Bach anode la put into a nraeOtt' 
tied at the top and suspended id 
trolyte by means of a araaU 
The hook passes through a ho ^ 
the time of casting, in the t^ oCa|| 
anode and la hung over tlH^ cMdtnMM 
rod. The conducting rod la ctiatiMgejlpirj'j 
a bard rubtier tube reinforced thftglKlI, Wkji 
center with cold rolled steel. f 

trie current la carried byr meaha^dlK|i|d* 
thin strip of silver which Is haff-rauglipr^ 
over the hard rubber tube and fastened Ip 
tape at each end. It will be aot^ 
both goM and silver are used to tsfm 
rent; this Is because they give good co^" 
tact and do not corrode. ;* 

The cells (brown stoneware, 2 feetJW;);! 
4 feet by 2 feet deep) are arranged ha'A 
two sets of sixteen In series, phued dose 
together on swapsfouo stains of pvopsr 
height The elghteeti supporting for 
oach cell are spaced Inches apart and 
this distance Is maintained by bard rub¬ 
ber separators placed on the rims of the 
cells. Bach supporting rod Is double the 
width of a cell, so that one rod egtenda 
over two cells and serves the purpose cf 
an anode support In one and a cathode 
support tn the next. This plan allows 
the use of the shortest lawslble strips 
for conductors and also eliminates many 
contact dlfUcultles. There are ntue anode 
and an equal number of catbode rods for 
each cell, carrying a total of 4,3 anodm 
and 4B cathodes uniformly distributed. A 
glass proiteller In each Jnr, driven by a 
motor-operated twit, gives the necessary 
circulation to the electrolyte. 

The electrolyte uontalns !) |)er cent 
silver nitrate and 2 latr cent of free 
nitric acid, and this strength Is main¬ 
tained by adding either acid or sliver 
nitrate. 

The action of the electric ourreut Is 
intorcNtlng, for In laisalng from the 
anode to the electndyte. It dissolves 
silver and liaso metal, leavltig gold in 
the bag as a coherent Mlamgy mass; 
and again In laissliig from the electro¬ 
lyte to tho cathode, the electricity leaves 
the base metals In the electrolyte and 
plates out nothing but the silver. Thus a 
MtUfaotory sersiratlon Is made Itetween 
silver and gf)ld at the aiiiHle and Itetween 
silver and base metal nt the cathode, 
while all the comi>oneiii parts of the orig¬ 
inal anode are In a state to be relatively 
easily regained. 

Every eight hours each cathode is lifted 
out and the loosely adhering silver 
crystals are scraped Into a vat, washed, 
and then melted Into merchant Itars for 
the trade. This la the flue silver product 
of the refinery. 8<nne of these crystals 
fall to the bottom of the tank and are 
regained at the time of the renewltig of 
the electr<^lyt«. If the necessary care Is 
exercised, Ihe result Is ve-ry nearly pure 
sliver, not containing more than a half 
part In a thousand of foreign metgta. Thd, 
gold contents of this deposited silver are 
watched carefully and not attawed to ex¬ 
ceed two peris in a hundred tbousaod. 
Just how this gold finds Its way into the 
silver is unknown, but it is hettaved U 
introduced mechaulagliy. thwi' 

chemically or electriioariy. However, gel4, 
ptatinuin and palta^um oan he found In 
the foul etactfolyfo fo exilM tnhi^ 
dmounts. On aoeount of tliig rapidity e4tb 
whieh the eieehfolyto bmmhi foM Aoddbe 
neeeeaity for '"newfog".,,^ 'thNjwrtly,.,*,/; 
'luird fotifor 'MntrifoWKr’'inuifo 
the 














AMERICAN 


I atok imiAilNiiJiM ky |t in the tom of 

U WMked. ineM ViM^ through 
AMeoM h mmA* Mittift the aohjttou 
eflver lt|h hem vndiiltkt^ la allowed 
to to#hri. Mh krh eurf^t denelty ot 
pee imh,^ i* MoA in order to pre- 
letoie from plettog otor with the rilver, 
er to Obtota a laore etof^ 

tk . ' ^ -. . 

>hgy anode gdUl la toihoyto 
Oliver luui net tiMa dOto: 

VttoiMQr totraeted, tot a ei^Betent atootot 
>hto toto remuived to etwhle the matiit iio 
INMd «n to the gold reShlto- jPtootonlhf, 
ah the klAhhtto andi {laihuilutti ramath 
'tmh the gold and are regained turthw 
>; akmg In the proeeae. 

QM Bdtaiag, 

' The gold whleh eomea from the anodee 
Ot the allver relintog. together with the 
gokl In the ortflnal d^Medta which are 
>;Mgli enough In flneneee to be aultable, 

' pitot throngb the gold eella Theee eella 
^' <14 laclMia by IP tiwhei by IP tochee deep) 

. gto ^al Berlin porcelain becaoM t^ 
gato, wlthatotida the eheniteaUy active 
t^iaettolyte. The general arrangevent.of 
tto gold oella and the ccmdnctiBg mde In 
aeuewbat eitniiar to the (diver ayetoib. 

Tto hard rubber roda are covered with a 
thin ati1||> nt gold tor cdbrytng the current 
and the ctrculatton la obtained by hard 
rubber propellere driven by a tanAae. Tto 
eleetrolyto ia cumiiomd of 80 gtammea of 
gold aa gold chloride to tito liter with 
aonte free hydrochloric acid. The anode 
(8 feet by 8 feet by th toot thick) 1« 
allgtatly wedge ahape In order to prevent 
the bar from being eaten off neer tto euT' 
face. The imrtlon which remaina above 
the aulutlou haa a hole near the top, la 
reduced Ih tbickneee and baa cornera cut 
*«ff. The allver coutenta of the gold 
anodea. If above S per cent form an In- 
miluble allver cblorlde coating which pre- 
venta the aolntlon of the anode and 
eventually givea off chlorine gaa 
It iMWomea neceeaary to remove thia 
coating either In aome ueobanlcal man* 
ner. aa acraplng by hand, or by au elec¬ 
trical device. Tto latter device la now 
being need with a fair amount of ancceaa. 

An alternating cnrrent la ran In imrlee 
with the direct correut, the I'eanltaut wave 
being a pnlaatlng current through the 
cella. Ita principal effect la to keep the 
anode clear from the Inaoluble allver 
chloride, but It atao leMena tlie amount of 
tree bydrocliloiic acid noceaaary and re- 
ddcea the amount of gold la the allmer. 

Au effective current denalty of 70 tunperea | 
per aguare foot la maintained, which la In- 
cteaaed If a higher anodo fineiioea la uaed. 

There are four aeta of twelve cella each ______ 

tdeCed upon aoapatuno alabe at a conveni¬ 
ent working height. 

The aUmea and the electrolyte contain 
all the metale which were In the anode, 
and It la in thla oolutton that moat of the 
lilatluum and palladium gradually accu¬ 
mulate. When the aolutlon becomea foul, 
tto platinum la precipitated by aal-am- 
moulac aa plutinum ammonium chloride. 

Aa exceaa of aal-aminoulac la uaed and the 
mrptua aervea, after an oxldtalng treat- 
numt, to throw out the paltadium. The 
mlntlon from which the platluum haa been j 
precipitated la aypboned ihto a olegu jar i 
and aome potaaeium dilomte with a amall | 
amount, of potaaatwu permanganate Ig 
added Thla tbrowa out tto . red aalt o( 
petladlnm ammonium chloride. 

The by-produota of ptattoum aud pajla- . 
dlum are aoM to the hidbegt bidder apd 
tto proo^ pre added to ^ Wnttod w ■ 

BtotoK TrmuMuy. 

The allBto ,uto wnaimd and flw allver 
, gipf^j^.aJler. / 

Hdi|llM|;a^i0e)^^anto^ aitor they. 

W.^'hUtof'celle. , 

1, ‘Bga)|pjgdi|lj 

: . tihMMiiid it* (to.:.towda«d miRlto''fQrttM» and 


WOilld be poaalble In caae of a aevere anow atorm to 
do ail the meltlug by gag in tola particular r<x)m. t 
The benchea, dumping PAua, aettllng tanka, etc., have 
all beeu made (treprouf; that ia, there la no wood In 
their oonetruetlou. 

A gpedat lead-lined Iron tank with a pan and waah- 
Ing alak above waa Inttalled on tola floor wlib Km 



Btotodlytie kihertoita; 

■ ■ ' .f' . ■ 

overllovy irondlnf to/h* torge oettilto tank to the bane; 
mgnt. TWa eywk*^ # practtoaHy loaurea ^he 
tot«>h watofo Which toe (wweit, to be free ftom 

v^ui '.5rto p^eu?to';j^wto atototo'vto^ to 

g»>lto fniiMOto.to thh todl|)^ nnd hag glv«m perfeet 
Mtlatoctfov, Ih rntomi.^iftotont from thgt ttonehilly In 
uad tot almilar {Vnrpoieg. It la known aa a centrifugal 
COmPiMagor gnd haa h, rotntlug element mounted upon 


the common abaft with the driving element of the 
motor. Thla ellmlnatea all geara, bella, chains, etc., 
and the compreaaor runs the same apeetl hr the diivlng 
motor. The air pree»»ire In conatant through all loads 
and the power consumption Is proportional to the load. 

The meltlug rwm of the melting aud reUnlng depart- 
meut haa eight standard oil furnaces arranged around 
a wpiure, and with the necessary Uinks, 
ptiris and ls;iich*o, furnish the o<(uliimeiit 
of the room The wiuare, which Is In the 
middle of the riami, Is hnllt of firebrick 
and so constructwl that It eonstltutvfs a 
aettliug chamber with the outlet leading 
from tta center to a large Hue off to oJie 
side. The flue Is vertical mid couuecls all 
furnaces throughout tlie hulUllng to a 
large m-ttling ehainher on the ninth flmir. 
The construction Is such that all flu«*s and 
settling chambers cun tie easily cleaned 
and the values obtained from the dust. 

The standard funmee is so hiilK that 
the burner lisiks directly down In tlie coiu- 
buatlou chamber, which arrangement jaits 
the blow torch flame against the hot tom 
firebrick instead of the crnclhle, as Is 
usual In many of this tyjs* of turuiiee. 

The make-uii room and ottice issniiiles 
the other half of the third floor and con- 
talUs the ueoessarj’ working desks, two 
large scales, one long tiilde with staip- 
atone top covered with leather, and the 
working vault. The vault luis a lowering 
nlgtform before the door, w’hlch allows 
the flcsir level of the vault to lx- the same 
aa the risim The vaults throughout the 
building have the same construction, and 
this has firoved to la* of great value la*- 
cause it allows the heavy trucks to he 
moved in and out ensil) 

The sixth floor contnlns the shop and 
the electrical dynamos for prisluclng the 
proia>r cnrrent for tho refining cells, Uie 
sw'ltehlKiard and contridllng devlei's The 
three low-volinge machines are sepanitely 
excited from an outside source and are 
HO coiinectetl through the awltchlioavd that 
any machine can he used on any circuit 
The uiacblnes ur<> duplicate, and each la 
cniMthle of jiroductug 1.1!ti(l amiieres at 
20 volts, hut only one Is run at a time. 

The third machine was H|N>clal1y built 
to pnaluce the pulsating current by plac¬ 
ing an nlternatlng current in series with 
a direct curn-iit. This is aecuuiiillshed hy 
mounting on one Is'dplnle four mnchln^. 
a driving motor, a direct current dynamo, 
a single phase alternating current dyna¬ 
mo aud uu exciter Une lead from (he 
alternate passes dlri'clly to one lead of 
the direct current macliine and the other 
two loads go to the gold o<*lls. 

The controlling devlci* is uuiflue because 
of the fact tliat tho llO-volt exciter ex¬ 
cites the fields of both the alternator and 
the dlr«*et curivnt maehlues, hut with a 
hand rheostat In m*rU*s with each, thus 
ullovvlng u relathe adjustment of voltage 
The Helds of the exciter Itself are excited 
by an outside source through bti adjust¬ 
able rheostat This eomiflete arruiigement 
gives the iiecesstiry largv* range of ad¬ 
justments to suit everj condition that 
might urlsv* The value of this comlilnn 
tion machine is, that it allows the use of 
anodes containing a greater proportion of 
silver, does away with the necessity of 
heating the electrolyte and makes a sUme 
containing a less fluaiility of gold 
The low-voUng(* d.vtainios have a 
graphite composition brush and a dovlee 
that gives a series of end thrusts on the 
end of the shaft, which prevents the 
brushes from wearing tnieks In the com 
mutator. 

The shop pro|>er eontnlns a lathe, drill 
press, shaper, enierv and grind stone and 
aoveral smaller machines, all of them 
operated hy Individual motors. The rolls 
for making cathodes are ha'afetl on this 
floor and are driven hy an alternating cur¬ 
rent motor. The Idea has h(s*n to place 
all possible maehlues on the sixth thmr so 
that they will be out of arid fumes, and this plan has 
glvou all that waa expected of it 
The aeventb door has been given over to the silver 
cells aud toe preripltatlug tanks for the foul electrolyte. 
There ate two drcults of vertical cells, each series 
rontainlug 16 jars placed on a long table hutll of brick 
toplied With soapstone slabs. The slslis are counter- 
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' ‘'mp tMnMiHfl ‘A ttuwtty fl«^ilgbt fiKutling wntow la 
'a^« AillAtally anbjaetwd to isMta with a yl«T to estab- 
jpitiit its «ttd«Doy in nlslit hj|«b<si)ebd tntvol. It baa 
lio iiMa nllwnya otnos 1008. 

' .mSM lAiflinuty' ot the emrineer te oonsidarablo wh«n 
litemiinr «t bl«b iveed thnWKb a busy Junction or 
inpn witierinir a, tsnalnal ontfd«]e ot which 1 m a maisc 
%btH. With a fiaahluc li«ht the exprcMM 
ll^ stands out dlS- 

ipeUy and no bestta- __ 

'H^ Is shown In Inter. 

Hatltig the signal. It 
' l|»n«t advisable to cou- 
'Vln all the alKiials to 
M|» flashing systsm, as 
^phalanx ot Oasblng 
'■bta outside -a June* 
llpk would provoke 
limiter contusion than 
Sslnllar array ot 
♦hdy lights. 

Ute system is sunpls 
flind eoooomlOal. The 
jilujiiinant employed is 
s so 1V ed acetylene, ' 

' stored In small, con- 
ten 1 e n t accumulators ' 
idaced In a small recep- Tl** «*■*» ‘““P 

tadlA at the toot of the »eehanlam. 

poA. No alterations in 


SOraSCAMOllCAN 


prlnotmlly a rolling one, After a certain amount of 
wear the spur or bevel gear becomes noisy on account 
of the foaeklash. This, however, is claimed to be en¬ 
tirely eliminated in this latest type of gear. 

In the accompanying Illustration the worm bevel gear 
Is shown lustsUed In the rear axle housing in precisely 
tlie same manner as the usnal type. Ver.r littlo differ¬ 
ence Is noticeable at flntt glaoce between this gear and 
the older one, although on closer Inspection it will In* 
seen that the teeth ot the worm bevel are curved, hm are 
also those of the pinion which Is hidden from view by 


tluuous contact and promotes a smooth sliding action 
between the bevel and the pinion. 


A Gyroacoplc Mechaniun for Recordingr Roll 
and Pitch of Veasela at Sea 

IN a recent imper before the Society of Naval Archl- 


Itects and Marine KugliieerN, Mi 
mentioned In a more or less casual 
he had Invented for recording the 
of vessels In a weawny hy means of 



iglneers, Mr. Plluer A. Sjierry 
less casual way, a device which 
•ordlug the rolling and pitching 
l>.v means of gyroscopic meehan- 
Isiu. The device is so 
extremely ingenious 
and ellleleiit for the pur¬ 
pose (leslgnetl tJiut It Is 


Expanding oocket for screw apikes. 


lelligeiitly if we are 
able to del ermine, In 
the lirsl plutv, exactly 
how much the roll and 
pitch of xarlous tyjies 
of vessels is It is also 
plain that In order to 
measure acviiralely the 


the exlstlnK algnals or . - 

syatem are required The flushing apparatus, the In¬ 
genious Invention of Mr. Oustuf Iialfu. M.B., Is mount¬ 
ed In the lamp. Flaabtw of previously determlnwl char¬ 
acter are produced so long as the gas supply lasts. The 
light after imcc Iwlng started requlrea no attention tw- 
yond the replenishment of the reservoir. The system 
is 80 eeouomtcnl Hutt the signal la permitted to work 
both night and <lay In Sweden, the consumption charges 
lietng less than the esatt <if labor In switching tlte appa¬ 
ratus into action at dusk and cutting It off at dawn. 

Expanding Sodtet for Screw Spikea 

By A. B. Morrison 

I N order to provide a Itetter hold for screw spikes In 
railroad ties, a farlslun engineer has rsoenlly Iti- 
veuted an expondlug socket. The socket ctmslsts of 
a metal tube threaded both within and without. The 
socket Is slit at the lower end to almut half Its length 
so as to form four arms which may be spread out by 
screwing ttae spike in after the socket has lieen screwed 
to the wood. Thus the socket Is flriuly anchored in the 
tic and affords a far better grip ter the screw spikes 
than can be <ibtalued by screwing them directly into 
the wood. At the top of the s<K;kct are two diametric¬ 
ally opiMwed uotch(*M which serve, like the slot In a 
screw-bcod, to permit of acrewlng Ihe swket Into lUace. 
The Mocket muHt be placed as elosi* as tHisslble to the 
edge of the rail base and so the exterior thread is de¬ 
termined by the tblckuesa of the bane flange. 

As shown hi the scctlou, the depth of thnrnd on the 
Inner wall of the socket la not iintterni tliroughniit. At 
the lower pari the projection ot the thread gradually 
Increosea without however changing the pilch When 
fitting the Dockets into new wwal, a hole la tirat laired 
to the nOceHaary depth and faptaal, after wlitcli the top 
of the exiwndlng socket Is fitted with a mandrel and 
the socket la then screwed hemte. As the lower part of 
the socket Is slit, the arms will converg<>, as indicated 
In one of the secttoual views. However, wheu the screw 
aplke is screwed into the socket the arms will be fon'ed 
out, as shown, auchoiiug them firmly Into the wood, so 
that It will be imiKMslble ter the socket lo lie pnllerl 
out In old ties where the screw spikes have been torn 
out of their holes, or the wood has di*euye«l. It Is merely 
ueceuoary to enlarge the bole, and tap It to fit the ex¬ 
panding socket. (Nd acrirw spikes can bo replaced In 
thia way right on the track without having to move 
the rail or the tie. 


A Kflw KdwleM 0«ar for MtiHit Cgrg 

pjtOlt glmoHt a year a prominent autemotfile mauutec- 
tuttnfr cettmany has beep tnmductlng a sei-ies of 
teets and etpertoiettta In sear«fli for a tytie of gear 
that wcdld tifhve both udijiwle«ia and elHcleut in ofiera- 
tteih,, The mspjt is a tvorm bevel ilieaf ter rear axle 
dflyih ^ ^ iitraight bev«d now so 

INtn a iiMhtnd ont for the new 

the eNlfiiii*tl«fi ef baeklaab and noise- 
SM^la4. betu^een two §efak re- 
lttf4%|)HMy ns wiMl .4» '.'oeiny -opeNitioA. in a 

.dAi'i 'ih > hu^ ‘ b «utn^ 

.«r.«W»4»ara 'ta 



A new noiseless bevel gear for motor cars. 


the dlffereufbil. With the ietdli in tills slmiie II is 
{•oMsIble to have one set ennieMhlng ulille tlie set adjoin¬ 
ing is liecumiiig disengaged. This affords n more coii- 



Fig. 1,—Record of roll of ship, aa traced by gyro- 
ocopically-coRtroiM pencils. 



ng. t y w c e || M» .4«*iee theonle wtih great 

.aedfiMey the rfl&yMMl ptMi il aUpe at tea. 


roll u II d pitcli (■ 0 tn- 
piiiicnts iirois*r it Is necessary to ellmluiitc us fur as 
fHissilile all siotlotiH relating to Miwliig, uKlinuth move 
nients and dtboi luiivemenls of short )iorlods due to 
outside liifluenceK aeling on the ship 

••nnlversul or compound tiiignlar motion may 1 h> said 
to lie made uii of three primary comiHinenls similar to 
the three jirlinary coinpoiieiits of white light and proli- 
ubl.v from the same basal cause, thus ludvevsal angu¬ 
lar motion nmy lie rcsolvtsl Into motion about tliris* 
ii.xes. all normal to eaeb other and Is'urliig the rela- 
llou of the thnsi converging murgius of a cuIk>. ilvro- 
HCoiM‘s moiiiiled for iiroducing motion rw'ords, so far 
as has lie<*n heretofore iiulillshed, are in each case criti¬ 
cal lo all of the thri-e alsive named comiioneiits. In 
this manlier the rolling n-cord Is liable to be fulslfled 
by motions which really have their origin in yawing, 
or pitching, or hoth." 

The problem then consists lu so uKiuiitliig a gyni- 
s<*oiM* us lo make It critical to only one single com- 
jioueiit of Diotioii and at the sumo time to make it have 
such a very long tiaiurnl iierlod as to lie entirely re¬ 
moved from any Influences of the comparatively short 
IMirloda of motion on the ship Itself. 

This the Inventor has sueceedv>d lu doing lu Ihe uii- 
IiaiulUK shown in Figs 1 and 2, and hy means of 
H s«*t of ingeniously mountcsl pencils we an- alile to 
iword the curves of rolling and piteliing for any ves¬ 
sel with a high degrvH* of accuracy. The n-corders 
shown consist essentially of two sv>ts of gyroseoiilc 
(lendulums, one for ns-ordliig llu« roll, and the oilier 
ter recording tlie |iltch, and lo give the r«>ader u con¬ 
crete idea Ilf Ihe ijiiaUlli*s of the iieiidnlums it may 
la^ stilted that tliey aetimlly represeiil (due to their 
high Siietsl of 11111111010 a weight of 1% loiis hung from 
a iKilnt 11) miles above ilie eartii, thus having a jirac- 
tlcally Inflniie jierlod of oscillation. It is by means of 
this very long virtual length of jieiidulum that there 
has Ivoeu eliminated in the records pracllcully all In- 
tiueiices of exIriuieoiiM motion exis'pt ttint of the one 
selected eoinisiiieiii of Ihe luoUoiis of the ship, such ter 
example, as the rolling or the pltcliiiig. 

As may be seen from InsisHitliig the photogra|ih. the 
<X)ulpuiciil consists of iwo sets of gyro wheels, two 
wheels In a set. iihoiit twenty liounds In weight, 
iiioiuiled within a ease pvirforming the fiinetbiii at iiiiee 
of a support for the wheels and the preoesshm ring. 
These W'heels are elis-trleally driven liy a h-phase inie 
lor mounted within the frame of the maelilne so as 
to give ill the whwls practically the same syioed. 

The wheels of I'lther set spin In optwslte diriK'tloiis 
and further, jirecess oiiiiosltely, the prt'cessloii frames 
being coupled for opiHislte and ucutrallxcd pns'essloii 
There Is seen mountisl In the lower part of the frame a 
motor generator set whleh receives Ian volts iHns-i cur¬ 
rent and delivers fl-phnse ulfenmttng eiirrent A low 
electric motive force Is used on the A. 1-'. side so llijil 
all iHilnta of the apiiarutus will lie harmless from llil i 
conae. 

The spinning gym wheels are momiled In elllpllcal 
stahlliced riugH supiMirtlug the gyro cases oii iHirallel 
oxes. and Ibese In tarn are plvotwl at right angles to 
the main frame of the apparatus. The stablllxed Imse 
frames are seen to tie normal to each other, ooe re- 
Dponfilug to all the comiHinents of the pitch of the ship 
and the other to the roll of the shtti, and they are prac- 
(OenolwM os page Ui.) 
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RECENTLY PATENTED INVENTIONS 

Tbeae columDs are uputi tn all pataateaa. fflw 
notkea arc loaerted br aptCfaU arranftBMOt 
wltti tbe iDTentura. Terna m tpplicbtloa ta tbe 
AdcertMInt Dq>«rtaMDt at tlM ScimTtriO 

AUBRICAK 


Vertalaalnc AWMmI. 

UAlii PIN -H. JaMBam, awaM Marlwt 
Kt.. Ualvcaton. Tea. Th« object bere li to 
provide meaua oo tbe balrpln ttaoU wblcb will 
aotoniattrally natcaico a portion of tbe balr 
and crip the aauie, oo aa to oecnr* tbe balr- 
pln In poaltlon on tbe hair wlthovt dancer o( 
gettloc h)at 

BirmiNUOLK HARKBR FOR RHOBR.— 
K, T, Anaita. Portamouth, Ublo. Tbe preaant 
device la an Iniprownieiit over that obowa In 
Mr. Adame' prior patent No 1,03A«M4. In 
tbe drat patent a mtiiee of tnarklnc polnta 
were almultaneoualy actuated ao aa to mark 
tbe poaltlon of tb(> buttonbolea at on# opara- 
tion. Tbe proaent device baa a aimllar ar- 
rauReiuent and meana for alioultaneoitMlr ad- 
Juatlnc tbe relative pooltlona of the fl||^aC 



Bt’TTONHOlJt MAbKKb FOB hhOKH, 

devices In the direction of tbe line of hutton- 
bnlea Thin conalata of a movable apreadloR 
devlee which eanoea a lateral movement of tbe 
inarklnc devleea Meana provide for actuat- 
Ins the apreadlnie device and for locklnn It In 
poaltlon; alao an anvil tor each marking point 
with meana for bolding the anvil during tbe 
operation of tbe marking point. 

Of Intormrt to Faraaioiw. 

CORN HUdKCiR—a. L. Mibbaa, Oeneeeo, 
III. Addrena t'barlea (i. Oovla, lawyer. Limb 
Building, Cieneaeo, III. The object here la to 
provide a band device wbieb may be easily at¬ 
tached to and detached from the hand at the 
user, and by meaua of which tbe busk may be 
readily torn from the eor, adtboat injury to 
the band or stmlii thereon. 

FHBU DHLIVKBV ATTACHMENT I<XJU 
KILOH.—H M Edna. Tex. The pres¬ 

ent Invention relates to Hllos, particularly to 
an attachment wbereby tbe ensilage may be 



FKKIJ DKI.IVKBY ATTAc^HMKNT FOB «ir.O«. 


delUered therefiimi as it Is desired for use 
without necessitating the ellmblng of the silo 
and entrance thereinto for this purpose. 


or Oeiierwl Inlerost, 

«rAm)LI» LVDIIKK—r O Bisuor. 
RouthMiuptun NY .An here N to ar¬ 

range improved moans adapted to be varl- 



grAFFIIl.l> LAptlEg. I 

otialy adjusted and rearraagicd for accomplish-1 
Ing a plurality of purposes, all of which rehtte 
to tbe use of scatfoldlng of vorloua kinds. 
Kurtber, to provlito ij^ fbaffoldlnf device formed { 



of two uambon eoimaetad by « {plak»bg> Ubk.., 


the sanu) In that poalttw. Tbs seaBoidlag 
ladder la aasodated arltb latannedlata aupporu 
daslgnad to support scaCohUng ban. Tbe lad 
der proper may be need In various eapadUea 


iwrt for use < 


roofs of varlooa nbapea. 

VAOINAL SPBCDLUM.—Is DnoaiB. Man¬ 
hattan, N. T., N. T. 
bines In a single, reliable, eflclent device the 
fuorUone of prevloue ones, with the result that 
not only may au operation be more quickly and 
Mslly performed, but a surgeon acting aton< 
le enabled to perform operations which no« 
cuumonly demand the eo-opsntlon of one oi 
more oaslatante and with avatdance at pala. 

KiKTABLB AND RTATIOMARV WIUK 
FBNCB roNHTBUCTIONc-C. D. BaitiricTT. 
Bclplo, Ind. The Intention bare la to provide 
a cheap, durable, efBcloat, and easily construct 
ed portable or stationary fence, and a turtber 
object le to provide a meana Car btadag the] 
posts la position, both In tbe plaae of tbe fence 
and at an angle thereto 

SArOTT BHOPIMNO BA8,->W. M. FWB. 
aa B. Mtb Bt., Manhattan, N. M. X. 1 
ilnvontioii refers to shopping bags and 
tike adapted to be carried In the hand or 
the am and has particular reference te 
meana whareby such a devlee may be rendered! 
practiealty aafe from baiag opened anmptl- 
tloualy while being ao carried. 
ovaaioMD awiTcii and avtokatic{ 

TBflLLBT STOr.—W Rotuc, 114 K. Plat i 
Manhattan. N Y.. N. Y. This stop is for ov 
head rallwaya or awitefaei of tbe type uaed 
alaughter houaoa and almlUr plaoea where the 
article lieing carried Is suspended from a snf 
able carnage, and tbe object of the Inventor 
to provide a atructure which will antoinatleally 
be aet wben tbe switch Is open, and which 
will automatically move out of the way when 
tbe awltch Is closed 

aREENHOTJSS aLAZINQ,—F. Vab Abbchb. 
Fulton and Hose Aves, Jersey City, N. J. The 
object here It to provide an Inexpenelve and 
eActent glaaing. In which the roof formed by 
the panes of glaaa la smooth between the sash 
tisrs receiving the glass, and In which th,« 
panes of glass can ba raplaced without dtsturh- 
aoce to tbe panes lying between the 


poatp rppidjy. ao thpi: ghay w*y j>ro*»«»fl 
at ddapBnUvaiy angtj Wat, 

BTAFOIUTINO ABTABATm—JX COMpO-i 
UBo, B. O. Bag 4M, »#iiap4Jd|o, Cal. Tpt 
tavaattoh vatBkaa to ppppMlig'tot daglMkww 


out «f tge 

apparatus. 

SWINOINO PirM J01NT.~W. KtBPTooP, 
30e SI, ITth Rtn Plttaburg, scan. Tha Iroprova- 
ment la In swinging pipe Joints, «ad the pur¬ 
pose la the provtaion of a simple device, eape- 
ctally adapted for uaa i» maUng a flualble 
connection hotweon liwo pipe Itnea, without 
the uie of haw or coapBatloaa of fabric mat 

CtIBPIDOB COU.BCT08 AND CARRIBR.— 
W. A. Ni«um>b. Md W. mtb Bt., New York. 
N. Y. The puygoae here Is te provide a cuapl' 
dor 


to permit of toadlly eoUcetlng a nnmbtr 
cuepldors and tataly carrying the earns Ik 
distant place for waahisig and or 
VACOOM eiJOANniCI APFARATDB.—«. 
DITNN and A. F. Dcimb. 10 HanothoTM PM 
B Orange. N. J. In this ease the purpose 
the Invention ig to provide a new and littpiwgad 
vacuum ciMUiug aapumtua, arranged to 0^10' 
matloally luauM a coatlaaotts operattoa 
a view to draw In tbe dost Dorn the hC 
line, to allrne the oame and to dlaeharga 
slimed dust. 


TOOL HOLDMK.—H. OtieTiB. care of Dr. 
t'harlee U I'annacl, til Tromont St. Olo 
vlllv. N. Y. This tuveotlon relates to lathoc, 
and Its object le to provide a new and Im 
proved tool holder arranged to readily actom. 
modate dlVorent forma and alies of turning, 
forming or boring tools, and to permit of 
securely fastening tbe desired tool tn place. 

RfTLB.—H. OAsanoK, care of Dahl Manu¬ 
facturing Company, 417 Fifth Ave., Manhat¬ 
tan. N. y.. N. Y. The Intention hers Is i» 
provide an ooctenslble rule made up of a plural¬ 
ity of sections movable longitudinally of 
another, there being suitable meana enabling 
tbe sectloni of the rule to ba held In poaltlon 
for maaaurement la ctoaad or oxtandW poal- 


Tbe pUFimsa of the preseut InvantMi !• . 

vide a iaiae cMitng part wMuh la 'a4i im i< i 
•ecum' the opanlng in the eaUtag w‘i|nh;%,t| 
la In uau and to nmtaln at t^ut ttmk In, * ' 

' ' Ti with tha c “■ ■ . 


Ada,, Now York, N-Y> 

principtoa dl A 

r. mordUi 4 n « 

----- 

and apnoo, ktUoa for gtvsu holgkt tha pnapu^ 
cun entry.twice aa ntuch nlothkh M k 


rOLDINQ TABLB.W. S. (RKUKTOb, IBthi 
Fine St., Mood Blvor. Ore. Tbe turanthw t«- 
latea more particularly to u uomMBed tdldtsf 
and convertlMa table, oa« tha.t may he fphlad 
and unfolded and wben in tho latter poaltiM 
may be adlnatad to the ordinary height thera- 



CHIMNBY CAP.—J. B. McCau, Montgom¬ 
ery, All, The particular purpose here ta to! 
provide a rap having a comparatively simple 
form and provided with aieans for facHttat- 
Ing the escape of smoke and hot gases, while 
preventiug tbe wiod from blowing downwsrd 
ly Into the cbimoey. and yet allowing tbe es- 



ra|M of water falling In tbe form of nln upon 
the lop of the cap. Provision la mode for 
srrrstlng and returning a portion of the soot, 
sparks, and analogous matter, so tbot such 
matter Is, as far as possible, prereotod from 
escaping from the chimney. Also means are 
provided for trapping and holding such mate¬ 
rials as are carried upward with sn^c and 
hot gases passing throngh tho eUmsey for 
farther combustion. 

camera ATTACHMBNT.~C. O. Haaran, 
liu Chestnut Bt., Ix>nlavtUe, Ky. Tbs more 
particular purpose of this Inventloa Is to «a- 
shte a comers to bo adjusted for tahlug pic¬ 
tures of dlffonmt slsos, tbv siso of the picturv 
being eontrotled by the amount of flira aurfheo 
exposed, and tbls helog adjustable at will Urtth- 
In reasonable liuiltattona. 


tiMI- 

I'lFB VIBE—T. PBAuaoN, 414 Midland 
Avc„ Byrecuse. N Y. This Invention relates 
to a bench vise for gripping pipe of that type 
used by plumbers, pipe Utters and the Uk«, 
and wherein tbe upper or sliding Jaw la at 
tached to tbe oporetlBg screw by a swiveled 
nonneetloa. Ilie principal object la to Im¬ 
prove tbe eerlvelcd connection between the 
operating screw and the movable Jew. 

NUT LCK'K—I. R. Ricks, HallsvIHe, Mo. 
In the present patent tbe Invention has ref- 
rrenro to nut li^s, the more partlenlar pur- 
jM»sc of the Improvement b*<lng the provlalon 
of a simple and strong construction of nut 
lock In wbicb tbv kicklug mechanism Is not 



RUT LOCK. 


ooly sair-tlghteiilDg, but in case of the belt 
stretching sUghtly, the parts will automatic¬ 
ally aoaume their relativo positions, thersby 
enabUng tbe locking mechanism to obtain a 
new grip. The engravlag shows a toogltadlaal 
section through a bolt provided with the Im¬ 
proved nut look. 

FABTBNBR.—-F. M. Bti'bobs', 18 Clevelaad 
Bt, Daubary, Gunn, The object of this Ihven- 
UoB ta to provide a now and Improved faateuer 
tor uaa OB tlM chains, logging chalna, faame 


by to form a lap-board. It provtdea u table 
rapabla of performing fuuctloiM eueh as out- 
Hnad, the folding sad adjnatmeut of which 
may be eaetly and roadlly ecoompilshad and 
which trill ha strong, durable and coaipaM- 
tlvely Inexpensive. 

WORK Bli»«Cft..-J. IP. ICaokat, 14» BL 
J8Tth Bt.. New York, N. Y. This Inventor ky 
aubstltutlng a metal arm aud wedge for a 
regular vise, Is enabled to produce an eCectIva 
household portable work-benrb constating of but 
two pieces, top and aide. tJgfat, powerful and. 
practical. It la adapaad for uss whoMkar a regn- 
iar bancta Is not nvnllable and to capable of he 
lug rigidly clampad la a wide variety of situa¬ 
tions while occapylalg a mtalmuia of space 
when not In use. It la advarttaed la the etaael- 
lied nd. oolMBD. 

■auUuua ugMI iBorlsumiuul Xtuuicsa. 

PAPBR aUlDB,—A lIoU' U. Dsvib. 4t« 
Copies Bldg., El Paso, Teg. Tha pnsasat In¬ 
vention relataa to Improvementa In construc¬ 
tion of paper guMea as dlacloaod Ui a patent 
of the V. B. anmbarad lAMO.BOl, gwirtad to 
Alice C. Davis. The prlndpnl objaet «< tito 
present Inventloa la to provide uadna wbatohg 
the guide may be folded when not la amleo 
poeitioa. to penult eovertag the typewriting 
machlno to wMcb eald guide la attorimA to 
the uaual manner. 

BHVTTSR FDB MpTlNG TlCn’OlUi MA- 
CUINBB.—W. P. IdclLVARip and W. B. 
guisav, BelHagfakin, Wash. The Intonttoa Is 
an Improvement to shutters for nmvlag pic 
tore mariilnes, aud baa for Us o^Jebt tbe pro 
vision Of a simple, easily operated devleo tor 



FDLDINO 17HBRMLL.4_C. p. r^iNOCOR, 

R. I, and T BasBKiUi., care of lost, t7M Fal¬ 
lon Bt„ Bnmklyn, N. y.*5*Phe Inveatloo refers 
III nmbrellus and more particularly to ao-ealied 
folding umbrellas, that Is to ,say, nmbrsllaa 
HO coDstructod tbat the sticks may he Skori- 
ened for tiK purpose of shdfteal^ tbe nm- 
inrella so that It may be carriad to a anit ease. 

MOLD FOR OOMBNT PfMmi.—1>. B 
Homm. 1411 w. I4th Bt. oktahiMea, Pkio. The 
inventor hae deviacd a moUtng agf a rto a Which, 
save a base-board, may be Im me d ia tely (e- 
moved from tbe Deehly yiHAded post wlttaout 
welting for tbe material to harden to any cson- 
slderabie dedvee. Thus he te able to mold 


m chains, bambb, tne. 










« wit M Om matin . 

> IW »«t«utletll)r 4«M«t«d tteraby 
y g iWto Kk':lw« m.m mter !• jMtmlttt' 

^<»qNiAUia ininL~«. «. aua, imm « 


« !• oC I 

Id M ttMkaM ta ttw tattom of a 
toMtIac to tko tanwtlMi tb« mlm J 
tint it to MiHMl to esploito li 
ftomgr mvnVftmt of (bo mom vVaotaa ( 


ttakt til* of tomltor In wMrb a «nMill anaatit.r 
of (b« eaptoalTe mixtorc i« coniprMied to 
•OxllMrf eyUitoar to inch a preaaura tbat It 
antonutttealtjr Utattoa aod aarvea tor (bo leal* 
la of tbo mala ebtrfo to tho worktog cfiita- 
ir. 

80TABT HNOIKB.—B Bomnioon. denaiNNt; 
eta Boanlooa, oxoeotrU, 1BS8 Ave. N, Oalvea- 
ton. Tex. The purpoM bore to to provide a 
y eOBlae or pimp havina rioira tor ennaa 
toe the OMoa of tbe wbool near Ua peripfa^, 
to prevent tba flnid nnder preoaure from eaeap- 
|a« tooiard tbe axle of tbe' wbeel, ao tbat Ita 
full potrer may ba osorted on the Impact faoea 



BKaPIfe TC* VLAIfnitl MaCRlBS. 

tba entttoe pfantae halvoa to tolloir a eer- 
Haia okap* or fo«m. n provtdM a pair of 
■todjOw rtopa Ob a oattiac bead ao oo to •oMo 
varlaao obapod forma ao tbe tame paoe over 
the enmae Mad Wboreby tbo Mirot moy 
obape ap arttoto aeoordtoB to tbe forme naed. 

BTAitniie nA'cmtn.~~3. w. Tumr, sn 
Atgaata «t.. Baa Aatoato. toaas. Tfita am- 
rblM to mom mvodatllr dootoood tor too to 


of tbo bnrketo epaerd apart oa tbe pteton 
wheel betoreea tbe eldoi wbleb are enxesed by 
tbe paekloc rtopa The eoctae eactoe te pro¬ 
vided with coeao tor lodleatiBn any eeoape of 
tbe dvld to tbe dlrectlop of the axto «t tbe 
wbeela eo tbat, when nreeceary, the peckiim 
liaae Dwy be adjnated to prevent further ee- 
rape of tbo fttfM. 

VMIID BXPANBION BHOINB.—J. I. Boa- 
TuDi., deceaeed; Laiia A. B. de Bortaul, true 
tee, care of dulton A. Arroyo, B3 Well 8t, 
N. Y., N. y. Thii tovaathm mlatee to on ex- 



BAlt B. Boom. BXa B. 8tb M.. 

Bopeba, Kaa. nito Invontloa eaablea eontrae- 
tton of the roll on the teaerol dtrectloa of the 
teagth thereof to tlabten tbe joint; emblee the 
weight of tbe rail and downward preeeore of 
eidkoe aemclated with tbe rell to tighten tbe 
lotot; pmvIdM mean* for preventing aopara- 



BAIL JOINT. 


tinn of varioua parte comprlelng the rail joint, 
end generally to render the joint ae far aa 
prarticable aelf-tlgfatenlag; avoid* ii»e of bolt* 
and anatopona faeteatog memhera except to 
luBteneM where dellrehle to ueo the name; and 
Improvea the general eOclency of the rail joint. 

8THBBT RA|I.WAy SWITCH,-A. V 
WobTBlNOTOii, 1380 Mtb Ave„ Oakland, Cal. 
In the prevent patent the Invention ba* refer¬ 
ence to a twitch In which manually-controlled 
iiieana on tho car aerve to eogage dovlree loeat 
«d In the tmek to throw the iwlteh element In 
either direction to a* to cloee or to open the 
awlteh 

CAR liCNDBR,—0. UBLI.INO, SOB Tander- 
btlt Ht.. New York, N Y. ThU Invention pro¬ 
vide* a fender, tbe operation of which inaurea 
tbe lifting of a body from tbe ground when 
directly In front of the vehicle to which tbe 
fender to applied; provide* mean* whereby tbe 
body to drdeeted leterally from the path of 
I eaid vefalcte and away from tbe carrying wheel* 



thereof; provide* mean* for accooimodatlng 

memhera to roadbed Ineoualltlei; provide* an 

emergency, for doling the gap between the 

roadbed and tbe body of dodector; and pro 
vldM meana automatically operable tor plac 

Ing tbe tender In lowered poeltlon aod tor 

cloalng tbo gap between tbe aide deSectora and 

tbe roadbed 

CAR RBPLACBR.—W. H. Wabo, 11 Vi Oreen 
Bt., Cumberland. Md. Tbo deetgn In tbl* In- 
atance to to provide a car replacer coniprtolng 
aeparate blocka or guidea for tbe wtaeela, adapt¬ 
ed to be located alongnlde the ralla, in which 
provialon la made tor caualog tbe wheel* to 
be Inevitably gu|ded to tbo ralla when running 
upon the ilopea 'nr Incllnea of the replicer. 

RAILWAY BAPETY AFPABATIJB,—J. P 
Nix, Ferriday, La Addreia NaUoaal Railway 
Kafety Appltonco ('o„ Room 18 Maaonie Tern 
pie Bldg., New Orleaaa, La. An Object here 
to to provide an apparatua to be Initalled on 
locomotive* for autouatlcalty shutting off 
iteam, letUng tbe brakei and aoundtng an 
alarm when another train to within tbe aame 
block. Thin aimaratna oomprlaee a aolonold or 
magnet, the aetton of which to effected by cir¬ 
cuit conneettona through a almllar apparatua 
on two tocoinotivo* In tbe lame block, aald 
magneto effertlag tbe movement of certain 
valvea ao aa to permit entrance of ateam for 
effecting tbe operatlona mentioned. 

Portwlwlng to Recroatlon. 

DBTONATINH nHVICB.—B. J. HiaoN, care 
of Aaher Klelnman, 3S0 Btgbtb Bt.. Manhat¬ 
tan, N. Y.. N. Y. Thli device la for amuae 
ment purpose*, and th* object of the Inven- 
tioa to to provide a conitructlon ta which all 
danger In tbe nse thereof to eUmlnated. If 
tbe rape are dropped anywhere end walked 
on, no accident* reauH. It can be naed also 
a* an alarm dwHce Inatead of Brearm in caae 
aomeone iboaM need to summon help in the 
night time. 

AKTIFICIAL FIBH BAIT.—C. W. Lamb. 
Madrid. N. Y. Tbe laveaUoa to an artUclal 
minnow having Hide or pectoral Ant adapted 
to ho otMlIatod TorUeally oo aa to simulate the 
nataral mlnnOM, the oeclUattoa Itelug effected 
by aaltoMo eoantctlona of the Sue with e 
toBgltadlaai abaft havlag a toll apianer which 
to rotated by friction with tbe water aa tbs 
talbaow to drawn tbraagb the latter. 

' VaMMlHttlB M Vometoa. 

^ itAOW tWAWl—c dNltw, 40R Weot 
flwt Sil, Paldtb, Mina. Tbe preeeat lavoa- 
(ioa Rao rofeiwaeo to wagon brakes, and mere 
BarttotoMbr to a knke mcdwaiam especlaUy 
adiqitod to aprldf. wacaao, tho ohjoct Mtog to 
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provide e eimple, atroag, aad oBectlve naechan- 
lam for tbe purpose mentioned. 

DEMdnNTABLH RIM.—W. /. 

Youngatowa, Ohio Till* InveBtlOB relates to 
demountable rlnia, and refera particularly to 
the cUta* coniprtolng a fixed and removable rlni 



OBMOUNTABI,E BIM. 


mutually engaged aod mean* for keeping the 
seme In predetermined poaltiun and affording 
an caay and rapid aeparatlon of the same. 
An obtoct I* to provide an Inexpensive and 
reliable rim that cun lie easily mounted and 
removed from a vehlele wheel 

VBHICLB WHBHL.-J. W. faWA. Platte, 
8. I). An object of this Inventor Is to pro 
vide u wheel In which tbe necessary resiliency 
to secured by mean* of a number of springs, 
these springs taking tbe place of tbe ordinary 
pneumatic tire and having sliiillar functions to 
It. A series of springs Is provided, tbe ends 
of which bear roller*, thereby eliminating frle ^ 
tlou and adding to tbo etBclunry of tbe device 
POKTABLB BATTBEY SUPPORT—M 
'Koxmu, 660 Firat Ave., L I City, New York. 
N. Y. This support to to be temporarily ap 
plied to tbe frame of a chasala of an electrle 
automobile, whereby tbe several batteries may 
be withdrawn from their normal support for 
Inspection or repair and then eaBlIy replaeiKi, 
whereby tbe dlflenlty usually experienced In 
removing the batteries from tbe cbassls upon 
trucks or otherwise for eoBveysnee to a dls 
taot point to overcame 


BMlgwa> 

DBBKIN FOR A HOLY WATER FONT.- 
T. Lu^yu. 40 Nortbfleld HI., Boston, Mass In 
this ornnioentel design of a holy water font 
tbe front view presents the Saviour on the 

rrots with appropriate symbol* and Inscription, 

and the rear present* tbe Virgin centered In 

a multl-poInted dealgn. Tbe form of tbo font 

to high and somewhat narrow, the whole pro¬ 

ducing a very beautiful effect. 

DBBIUN FOR A MONUMBNT.—F J Davih. 
■■are of Oavls Bro*., Weat Berlin, Vt In this 
ornamental design the monuroeut Inside ele 
vatlon presenta an Inverted T form, while tbe 
perspective view sbowa a broad thick luiuare 
on a bate, the front having a circle for In¬ 
scription and bordered with ornamental de- 

DKBION FOR A DUBTINO CAP—J Twiv 
XM. 220 Aaliford Ht.. Brooklyn, NY'. In tbls 
urnainental design for a dusting rap tbe article 
to shown In front and rear perspective views. 
The cap 1* of round form with a scalloped edge 
ornaraental piece extending nearly around the 
cap and producing a plain, though exceedingly 
pleasing eomposttlon 

DKHION FOR A BUST BEDCCBR BRAS 
SiftBB.— Mauib PBniL.i.AT, care of Imdy's Out- 
fitterle, 16 W. S8th Ht. Manhattan, N Y . N Y 
This orBaiueutal dealgn. No. 44,411, Is shown 
In a perspective view a* seen from tbe front 
and a similar view from tbe rear 

OBHIGN BX)R A CUT-OLAHB DIBH—F. R 
Hhitii, 161 West Nt. Ilreenpotnt, Brooklyn, 
NY In this ornamootal design tbe dish to 
circular. A horse sltoe surrounded with leaves 
and the words "Good I.uck" within the shoe, 
occupy tbe center of the dlab. 


Nutb.—C oplM of any of these patent! will 
be furnlabed by tbe HciaNTiiric Ambbican for 
ten cents each. Please state tbe name of tbe 
patentee, title of the Invention, and date of 
this paper 


Wb wUb to call attention to tbe fact tbat 
we are In a position to render competent ser- 
vtcos In every branch of patent or trade mark 
work Our staff 1* composed of mechanical, 
electrical and chemical experts, thoroughly 
trained to prepare and prosecute all patent 
applications, Irrespective of the complex nature 
of the subject matter involved, or of the spe¬ 
cialised, teehnlcal, or sdentlfic knowledge re¬ 
quired therefor. 

We also have aaaoclatca througbout tbe 
world, who assist In tbe prosecution of patent 


trtoo toroliB to tbo United Htatea 
Mumn * Co., 

Fatoaf Alfoniep*, 

Ml Broadway, 

New York. H. Y. 

Sranch Ofilee- 
ess F Rtireet, N. W., 

Wuhlagton, D. C. 

























The T«ti Greatest 
Inventions of Our Time 


We hear much of the great inventions of the past— 
the telegraph, the sewing machine, the telephone, the 
reaping machine, photography, Bessemer and open 
hearth steel, the steam engine and the phonograph. 
Yet the inventions of our own time are as epoch-mak¬ 
ing and as dramatic as these. 

Perhaps liecause we have become accustomed to the 
use of the old machines and discoveries, perhaps be¬ 
cause the achievements of latter-day inventors succeed 
one another so rapidly that we are not given much time 
to marvel at any one of them, we have not fully realized 
how stirring and wonderful are the products of modern 
ingenuity. 

Only five years ago the man-carrying aeroplane made 
its first public flights; only the other day hundreds of 
passengers on a sinking ship were saved with the aid 
of wireless telegraphy. At least a dozen inventions as 
great have been perfected in our own time, and all 
of them have made a man’s work count for more 
than it ever did before, and have made the world 
more livable than it ever was. 

Why should we not tell the story of our own deeds? 
Why should we not review the industries created 
by men who are still living, men whose names will 
go down into history with those of Watt, Morse, 
McCormick and Howe? 

Tha was the underlying idea of the November Maga¬ 
zine Number of the Scientific American. We knew 
that the ‘‘ten greatest inventions of our time” was a 
big subject when first we planned the number, hut 
how big it was we never realized until we surveyed the 
field of modern invention. 

Then we saw how astonishing was the progress made 
in our own day, how much mankind had benefited 
by the inventions of great modern intellects. We began 
t(i appraise inventions, to weigh one against the other, and 
to determine in our own minds which ten had contrib¬ 
uted most to human progress and happiness, which were 
•really great pioneer inventions, and which merely re¬ 
markable and valuable improvements on successful past 
conceptions. There were so many achievements to con¬ 
sider that it was hard to arrive at a definite conclusion. 
The upshot of our own thinking has been to leave to 
our readers the decision 


What Are the Ten 
Greatest Inventions of Our Time, 
and Why? 

For the Three best articles on the subject, the 
Scientific American offers in the order of merit, 
tliree cash prizes: 

First Prize: $150.00 for tbe best article 
Second Prize: $100.00 for ^ socoad best artide 
Third Prize: $50.00 for tbe tUrd best artkle , 

Wiiie for the Conditions of the Contest. 


IMinr fren ib# <3»l)d> 
of View 

(rsMJhtSad fr»m potf* 

not add to our knowlMhie, tbougb ho 1* 
fttcUe la new oomMUStlma. ud iB any 
caae, only that mSn «ui bo original wbo 
can cut bimwir loose from current aiSo- 
clattona. He wye that there ere the aye- 
tematlaere and critloa, predominantly eyn- 
thetlc and analytic, reapectlrely, but the 
blRbeet degree of InteUlgence poMmsam 
great power In both eynthMla and an> 
alyala. • 

In bla study In connection with the 
Intelligence of over 800 puplla Meumann 
found that not Infrequently very bright 
HCbool children ahow a alow Immediate 
reproduction, whereas leaa Intelligent 
pupils exhibit a quick and fitful repro- 
ductlou, sbowlug less capacity of mental 
effort, and indicating lean attention to 
tbe content, together with a tendency to¬ 
ward leaa realsUnce In reproduction. 

He concludes that wealth of Imagery 
and ortglnaUty of reproduction, without, 
however, any departure of the auhjeet 
from tbe type proper to hla atage of the 
development, are characterlatlcs of Intelli¬ 
gence. Dull puplla reproduce, e. g., worda 
frequently named together, and depend 
much on what has been learned at achool 
for the material as wall an the form of 
reproduction; their Imagery Is not so con¬ 
crete na that of the bright child. Dull 
pupils also use verbal Imagery to a larger 
extent than bright pupils, thus tending 
to approximate to tbe adult type of tblnk- 
tng and consequently appearing In this 
regard precocious. His reanita ahow that 
the degree of mental development of 
pupils la aseerUlned by their capacity of 
abstraction, and can be recognised by 
tlietr retention of abstract words, since 
such retention Is mainly dependent upon 
their ability of understanding tbe words. 
He asserts that tbe positive relation be¬ 
tween memory and general mental pro¬ 
ficiency of pupils Is very striking. 

On the basis of tbe present writer’s 
experiments In tbe ZUrich laboratory 
Meumann speaks very critically of tbe 
IMputur notion that tbe child’s memory Is 
I superhtr to that of tbe adult, beeanse these 
experiments show that tbe child needs 
I more time and more repeUtlons In memor- 
lUlng than tbe adult. Thus, an adult 
I needed 10 re|*etltlons to memorise a series 
of 12 nonsense syllables, and a school child 
needed 63 repetitions to memorise the 
same series. Of course, there Is a fall¬ 
ing off after maturity In the capacity to 
learn new and disconnected facts, but 
this Inability must not be taken as a 
characteristic of anything exoeipt tbe com¬ 
mencement of the dlaabllltlee of age. 

A Bdentific Study of CUIdnn. 

In bis tests of tbe memory of achool 
children alone iind when working together 
he found that the class-room disturbing 
influences (the noise of writing, walking 
about, whispering, tbe sight of the move¬ 
ments of tbe pupils, the occasional words 
of tbe teacher, etc.) have no special In¬ 
fluence, 1. e., the pupil shows better re¬ 
sults If be works together with othpr 
pupils In the school than If he works 
alone. Isolated. These differences In mem¬ 
ory tor the Individual and tbe common 
test were strikingly large In cases of the 
younger children. One day be asked a 
number of the pupils In case of the la- 
dlvidual tests whether they would prefer 
such exerdee In the class or alone; 80 per 
cent of tbe pupils gave the decided answef 
that they would prefer to do the work In 
the class-room. In one other experiment 
he tested re]>eatedly a few 13- or 14‘yaar- 
old-pupils with tbe dynamometer and 
his ergogmpb, and fUund that la tbe 
case of tbe tesu of the pupils separately, 
with no one elae In tbe room, tlie quantity 
of work was always Isss thah when the 
others were present. 

In many other of his InvestlgatUum of 
the pupils be found great and intereatlng 
Individual dlflefaimee. But ke does not 
want to tbe doctrine of ladlvldaal 
dtffereoeee In poptls to tb* «gtr«iaa, bo- 
cauie we pbeold thus mak^ a mdoiioo of 
edoeatioa tapoanlbio, ^ orf^ i^tlnot 
iMMttt log 
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iiiidfWiil'' jiB'fMiKt' Dininmnn 
^ wtirt «»*' a 
M ifimmea to -ka^w not w> 
in* ' 4 lttmii«ii «a- 

noniui PQP^ M '9^fA tit tm 
In htt furaattCAt^oM M Indl- 
1 <|UtM«ll««M AlBOnC PO^II* IM (OODd 

1 jtirpM oC le«n>«r« la owib tHWoch 
rk. and A kiunlrWIst of sneb tgrjtM 
UntMitiliat claw twcblaf than 
'Bt at wimtB ladlTldual dlffoceucM. 
Wma awaoM have beea devlaed to detar- 
theee Individual dUterenom and cer- 
iS anuornltie* we ahaii he able to 
AHatty, grade and prosioto pni^ adan- 
i|||aujr, and not divide them aceordlng 
adaMW or aiaw or whoot- marka, aa haa 
Mii^Bante8t(>d aud ^raetlaed, aa more aat- 
MlletotT. BatterUaoBtal pedacogy would 
lj||ie enable ua to know what are the 

t HillW eat by innate coodltlons to the work 
m education, and even to the aelectlon 
m a trade or prQ(ee8l<m and work of life 
lidtf. Cnianeellor B- B. Brown rightly 
wld recently that the practical dictum of 
Ma now twtegogy la that every large com- 
punlty needs a “cUalc'’ Where parents 
1 teachers may receive advice on ediool 
ttera, a ''consulting engineer” In edu- 
Wtlonal affaltn. 

itajingaml Selling SUwer uid Gold 

(Oewol«4sd /rsw p<ws i|<,) 
iwnk, inaldnK a ^-tnch rim around the 
h^bole table, thus preventing droiw of tbe 
eleotrolytes from fnltlntr on tbe floor. The 
floor of this room, and tbe eighth, or gold, 
room Is made of auapstone slabs, so that 
any spill of ecld or electrolyte does no 
harm. A centrifugal hand rubber pump 
lifts the f«ml electrolyte from the level of 
the cells to that of the praclpltattug tanks 
and for this puritose is much sniwiior to 
the reciprocating type, as there are no 
valves under which small pieces of for¬ 
eign matter may lodge. Interfering with 
tbe proper action of the machine. 

The dghth floor contains the gold cells, 
which, with tl»e exception of the sweep 
cellar, completes the plant. The gold cells 
are set on soapstone topped tables. There 
are two taMes, each boldtag two sets of 
twelve cells, with a heavy soaiwtoue divid¬ 
ing slab through the middle. On the top 
of tbe dlvKUng slab, electrically driven, 
runs a light shaft liite with pulleys at 
proper Intervals. Tbe propellers are car¬ 
ried on wooden arms bolted to the cen¬ 
tral slab and are driven by a light belt 
from the shaft line. In cleaning up, the 
entire top of tbe cell Is expoeed, thus 
giving tbe ninu In charge ample space for 
lifting out anodes and slimes. A large 
soapstone hood with wire wlnforoed glass 
for sides, gives the proper facilities for 
the treatment of platinum and palladium 
solutions. 

A testing laboratory Is partitioned off 
from this floor, in which all the foul soln- 
tlons are tested for values before they 
pass to tbe sewer. Tbe different elsctru- 
lytes are tested for their strength of arid 
aud metal values and also any necessary 
experimental work done. 

The sweep cellar has b^n put In opera- 
Uon recently and its etpiipiiient consiste of 
a |Bw crusher which crushes the sweeps 
to one inch or less In diameter, one mill 
with ao mesh screen which grinds the 
sweeps under water until they are fine 
enough to tMss through the screen to the 
two settll^ tanks, and a stUam drier. 
The type of mill ts a stan^rd mining 
macihlne where the rolls revolve and the 
•pun remains stuttonary. It Is of snfllrieat 
sloe so that ti ,wUl not be tjeoessury to 
kUAg tA» ndll In eontlnuotlA uperutlen, 
Ahf ^the meii wtll be avaliaUle In other 
■DjsiflAs.'., , 

,v^'1^'dy(ers'foiM(»htiy UjgMiati the wet 
they esimot;'»«sl» on 
'-iNtgitkiU, '.t-diiig'selsUhg lenA 'is ttrsetiy 

g»d « dowMMi-. 


A Wtogeofiie llcvliaaigm for Ee> 
aumitg Vm and Pitch of 
VdiMlg at Sea 

(CUnahslsd from peg* t4».i 
tleally free from response to all other 
components of motion. 

Tbe rolling aud pitching records are 
made upon two rolls of paper six inches 
in width driven by the same small motor 
at tbe same rate. There is also provided 
a means of marking the seconds on the 
record, and the center or base line from 
which It can be determined to which side 
any particular roll was made. Tbe level 
of the records Is about four feet from the 
base of the machine aud the entire equip¬ 
ment Is self-contained and portable. 

gome Idea of the extreme accuracy of 
the apparatus cun be obtained from the 
following re|M>rt of a test: The vessel on 
which the machine was mounted was float¬ 
ed In the bottom of a dry-dock, tbe water 
being drained down to Ifl feet. Tbe wea¬ 
ther Conditions were excellent, with prac¬ 
tically no wind, and the vessel was al¬ 
most entirely protected from any outside 
Influences by the sides of the dock. There 
were used three plumb bobs on lines 12^ 
feet long, the bobs being submerged, and 
tho movement of the pencil was constantly 
checked up by the lines. The vessel was 
under constant motion and every motion 
was perfwitly apparent and could be eas¬ 
ily recorded. Whenever tho boat settled 
to an extremely small fraction of a de¬ 
gree of roll, the center was determined 
with great accuracy and it was found that 
at Uo time hud tlie gyroscopic itendulom 
of the apparatus moved a hair's breadth. 
This was further corroborated by the 
position of the levels connected with tbe 
pendulum. Interest, of course, centered 
upon tho return of the datum point at 
the end of tbe test, and it was found that 
tite iieudttlum returned to within less than 
1/<M of an Inch of its original position. 
It was first thought that Ibis was an error 
of the apparatus, but uikui comparing re¬ 
sults it was found that tbe \esael itself 
bad no! come back to within >4 of an inch 
of tbe bob lines, whlcb exactly checked 
with the reading of the gyroscopic re¬ 
corder. 

iMrge List of Prizes te 1914 
Rubber Exhibit 

T he fourth International Rubber and 
Allied Industries Exhibition. In con¬ 
junction with the first International Cot¬ 
ton, Fibers and Other Trutflcal Products 
and Allied Industries HxhlbltloD. Is to be 
held In London from June 24th to July 
0th. 3914. The object of the exhibit, like 
that of Us predei-essors, is to promote 
trade and commerce with all rubber-pro- 
dnolng and consuming countries, as well 
as to bring together producers, manufac¬ 
turers, chMulsts, scleutists and dealers in 
rubber products iKith crude aud manufac¬ 
tured. The exhibition will permit of the , 
display of the principal commercial pr<e 
ducts of rublier grown In tbe soli, as well 
as manufactured pixiducts, machinery, 
and appliances. Many of the British and 
foreign governments aud associations 
have already expressed their wllllngnees 
to being represented In tbe various de¬ 
partments. 

One of the most Imiiortaut features of 
the auiiouucemeut Is the offer of a large 
number of prises to exhibitors In the dif¬ 
ferent departments. The committee of the 
JBubtwr arowers’ Aswxintlon wUl cour 
duct a series of six contests, offering 
prises as follows; First, medals for tho 
best: commercial samples of creite, smoked 
sheet and assorted grades of plantation 
ruhl^; second, a gold medal for the best 
exhllfit ooDuected with plantation rubber 
grown In the middle Bast; third, a prise 
of flOO (1200) and a gold modal for the 
mogt vuluable improvement connected 
With the collection or.preparatton of ptefl- 
Hdjen rubber; fourth gold, silver and^ 
brtnue twedals tor the three best exblbUis 
of yiHtUffttetuiud rubber flooring in t(1n. 
rif 

tsumt compoaed nf the greatest varied 
at ArilriM ssadle toom rubber tor oosnimn' 
obd mvrna gtgffh i»> (luo) ^ 
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TOBACCO*^ 

The high point 

in tobacco making. 

Its wonderful Flavor 
and Fragrance wiQ de- 
Ught YOU TOO. 

Packed in the 90 
Cent glass humi¬ 
dors and the handy 
5 Cent tins. 

The glass humidor 
keeps its tobacco 
fresh indefinitely. 

The HALF SIZE 
5 Cent tin holds just enough to keep 
fresh and perfect until it is smoked. 


A Home Made Alternating Current 

nnf%§‘g%f Mil Read Suppkmntt 1688 (or a clear article by F, £. Ward, 
irJVXVI ^ E.E, OD the naUDg of a oi>e.««ktk bom power altarDating 

Jl canant notor. Tbe motor can be coiwtrucled by anyoaa of ordinary 
fbll in die un ot look who hai acoiM to a (crew-cuan^ lallw 
with a twing o( aiae iachet or moie. The motor kdeiigiied to nm 
oo the 100 to 120 volt, 60-cycle, Mngle-pkaie alternating current 
circait, now in wide-nread um (or the lightnig o( dwelluig,. The 
mJNHACO.Inc. motor wfll drive a jd-iacb bnti unall lathe, or a^^watt 
dynamo (ot genaraliog doact current (or efaarguig •torioe battane*, 
Ml M UMPWAT anj U (act ,„j|| ^ alnoit any kind o( work that can be done by 

MClFranr eae-mao power. Order (lom your newtdealer or from ut. , 


TYPEWRITER AGENTS WANTED 

Got in Btuineos for Youramlf 

SAMPLES AT WHOLESALE 

Big commissions—monthly payments—trial ship¬ 
ments—new stock—visible models—low w'holesalc 
prices- New advenising now ready. 

Wrilt today fir Agtniy offtr. Mention Seientifie American. 

VnOM A aCIBHTIFIC AMKBK'AN KKAOnR 1 









Your Funny-bone! 

C AN you find it ? Don’t try. Tjet George do it— 
George Fitch. He’s an exj)ert at it—author of 
"The 4:11 Train.’’ Catch it in the September 
number of I'HE AMERICAN MAGAZINE. It will take 
you back to a "Homeburg" of your own, and you’ll 
live over again that delicious moment when the 
world rolls into your town once a day. Most trains 
are "wasted," but the 4:11—well, it’s a real train. 

Also in September is "Lucky Baldwin,” guilty 
of every crime in the calendar, and "Lucky" be¬ 
cause he never wore a stripe. Gan a down-cmd^ut 
"come back"? Peter Clark Macfarlane says, "YES!” 
—and "Lucky Baldwin” bears him out. The answer 
is inspiring. It is the first of a series of splendidly 
human papers on "Those Who Have Come Back." 
Read it, if you know what it is to fail. Read it, if 
you would learn what it is to struggle against your¬ 
self—and win. 

David Grayson is in the September number, 
and Walter Prichard Eaton; also Hugh Fullerton 
(at the bat), James Montgomery Flagg, Stephen 
Leacock and "Angel Island." And, by the way, that 
Train! Don’t miss it—it’s the 4:11 —round trip, 

15 cents—any news-stand—the September number of 

The American Magazine 


The Scientific American Handbook of TraTel 


AT Ua the ideal gaide. the re»uh of twenty yean of *tudy and travel, ia com- 
r\ plated. It is end<med by every steaimhip and^ railroad company m Europe. 
To thorn who are not plannmg a trip it is udomnit. Send V‘^iMrated 

circular containing one hundred questions out of 2,500 ihil book will MlUWtt. Jt 
is mailed free and wiB give some kind of an idea of the contents (fail uiH t tue 
book, which should be in (he hands of all readers of the ScstMp^ jAamdiaa. 
500 pages, SOj^illustmtioos, fcgdble eoeer, $2.00; fuii leadier, 12,90 peeHwid. 

Munn & Ce« lae.t fHdMtatt SckMiac Afric a n Ofice, 361 NYv 


plantaUoa mtltier. 

In anotbet wnteat setae qt 

autnaaa '(WSCW) .a;,e(tataM» .o* »| 
iniiaena am ettemdj wWi 

'Ideas (er ttie ttiw ot ptaotittoft 'tmhbW. 

Mr Henry A. BJakA innaMift ;oit the ex- 
Whttton. wlU preaent Bitnfili^ taf the ea- r'--, 

htMt provlua of areateat l&tamat lu eon- 
neotton with the product»o«, preparation 
or am at rubber tn nny form Hie fndte 

Kubher WorU la offering a hatatataae all- If .m- 

ver cup 80 tncbes In height for the wlM ia^ 

rubber oom|ietltion, and the /ndle l^ulther awfi 

Journal U preseiiting a caab;i«rlae of £Sm taeriHlOljdlil m 
(fl25) for the lieat plan of in Meal rttb- . . i 

ber OMtate factory. Among the several , 

other prises offered are those for exUhlts a^HUKplHIIHS ^ 
of tropical products, samples of rubber, 

cotton, essays on the ideal nibber eetate, Mn '" T ■ "h 
and two prises for the best hand and pow- ■ W. 1 

cr spraying machines. ^ 

Further particulars lugardlng tha e*- 
hlblta and prices may be obtained on ap- —- 
t>lloatlon to the International Buhber and 
Allied Trades ISxbibltlon, LtA, 78 Ohanc- 
ery Lane, London, W. O, 


NEW BOOKS. Era 
ExpcnmENTiX WinuLuss Btationb. litsir 
Theory, Desii^ Constroelion and Op¬ 
eration. ^^^p E. EtMman. Min¬ 
neapolis, Minn.: Philip E. Edelmaa. 
12mo.: 224 pp.: illustrated. Prioa, 

^ net. 

1‘hp sutbor suroswhst rueatl tbs uuae 
‘ amateur'' aa applied to bla> who porsaes 
Willie branrb «( prsetleal aelence as a boUir 
or apare-ttme ueenpatton. “Amstenr" or “es- 
perlmenter," lUa book ta written espeolstty for 
this iceiiua, and furnlabn much information 
resardinit oharply-toned modern Inatalinttons 
which comply with the new law. The oxperl- 
mcnier'a rtKtiti arc deflned In i^lmoat tnbnlac 
codclacueaa. Only a very limited knowiedre 
of electricity and mathematics is uecesoary 
to the reader In order for him to proSt by 
the auffgeatlona of the handbook. 

Henubioes’ Commbbcial Raonnva or 
THK United States foe RtritiiRa and 
S auisas. Bspeoially Devpted to tie 
Arcbiteotural, Engineering, Eleotaioal, 
Meobanioal, Railroad, Iron and Steel, 
and Kindred Industries. New York: 
S. E. Hendrieks Company, 1013. 4to.; 
1«66 pp. Prioe, no. 

The advent of a new edition of Hendrieks' 
Cominerctal Resister Is a timely event for all 
those who have occa*ton to deal with manu¬ 
facturers. and to those who are purchasers of 
supplies. This luvaloable hook Is In coustsnt 
u«e In the Ecfsttriric AusaiCAlt oOce, six 
roples of which are reaulred to answer the 
many queries of our subscribers and Id our 
various departnieuti. tt Is a oever-falHns 
aouree of accurate Information referred to by 
tboee In almost every line of business. Ba- 
treme care Is taken to keep tbls book absolutely 
up-to.datr, and In Its use we have demonatrat- 
ed that It la oiceedlnaly accurate The book 
should be tu the hands of every business ooa- 
eern, Some Idea of Its scope can be obtsioed 
by the annexed statement of the publUbers; 

The atm of Hendricks' Coramerdal HSElster 
Is to furnish complete clasatEed lists of maail- 
laeturors for the beueflt of those who want to 
buy and sell The total number of elasstilea- 
Uons In the new llesUter Is over 6S,()80; sach 
rlasaUcatlon represents the mOEuftMtaTOrs or 
dealers in some mschlne, tool, spsetslty or 
material The pre«wHt Is by far the most coni' 

I plete edltton publlabed The twsnty-lirst an- 
anal edition requIrtKl 122 pages to Index Its 
eontents. while the twenty-second aannal edi¬ 
tion requires 188 paxes, or 16 oddHtonal pagei. 
As there arv upward ef 460 clasatfleattimi oa 
each pase. the 10 addittonal paxes of tiwlex rep¬ 
resent the manufacturers of over 0,000 artlelea 
none of which have appeared In any previous' 
edlUon. The twenty-llrst snanal vdlttah aam- 
bered 1.040 text poxes, while the tweaty-sec- 
otMl annual edition numbere 1,680, or SO addi¬ 
tional paxes. Add to the Igtter about MS 
paxes of cancellations, errors, ete., omitted 
from the edition, and there th a total «l 4ST 
paxee of new matter, the whole reafe*«atlax 
upward of 880,000 names and addraseea. 

Tug Cmmatb and Wratum or Ban 
Dieoo. CALiroRWiA. IVeMred mdar 
*] the Direotion i Willta L. MhoSOy Ohtaf 
United Statea Waathar BureM, by EoM 
A. Uirpeliter, Looal EoNoMtar,. Egb; 
lixfaod by the Ban Di^ Ghawbtt n( 
GomoMSee. 1918. 13mo.; IM pp.; 

muatntad vritb pbotagniplia RHd ohwta. 
In a BMBt attnetlrb baahiat aaptete wttb 
rtoad-ptatarea of dlatlnet aHtatle owi wdairtMe 
raiae, tha aatbor iRMids ■ maair mtaUax 

to the cBmatlc eoadltloae at gap Htego. Saa 
Udnfo wfaten are Warm, rat tbaSe ta 4Ma tSaa 
oar hoar per yaaf Wftaa the mafhwr hextatare 
atmva. 88 Aetaeaa. TM thasaaStaMta -vato' 
rioad ta staaa «f«dlt..l(«r tata tataMhta'.ili A 
very (Meaoattax .ebaptfr- :ta 

., ttB«M«,ta>»ta|h-riMipt^«B haatabtai’tata'AS# 

,; the rsW tataaa,' /•»»»--taiMatatbta M -SN 
^ Ml|>a’^t>arf,>a«d-i^^’'l« 

, :jpulR,ta tha 



Mhdr kM-dtam | 

Tools aw ebown In «T&B TOOL- 
MONOBR"~4ts 443 pagaa. aiM wiH ha 
maited oh raealpt al I cent! ta (taaipk. 

MoirFGcmERY * m I 

IM, rhlma giMet Now 


•OmnL" Nw. C amwtai U lpeliSbfe 
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\iri7l I IHULUNC 
WCsLJL MACHINES 


Hwieb and Eiperimevtal W«rfc 


E. V.EAtLLAED CO, 34 ftatadtat IL, R. f 
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TmEsism^, 
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The Scientitc American 
CydapeJ^ of Formulas 

C4M bf AU^ A. HOPKINS. Ootorv. 1077 

imm. IS/NO RfMiMk CSMi, St.OO, 

tOM. 
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IK), bp traasfoniiB bin rmuit u> mean Kriar time. 
The year la a aolar i vent, and not akiereal The 
Hideroal Year b the time required for the aim 
to go from a given atar around to the aame awr 
again In moan aotar time title ia S(UI 2S08ft 
daya The year of the equlnoxea, called the 
Tropical Year, beoauae of precoaalon. ia 30fi.342l» 
daya The Sidereal Yuar la uaed in calculating 
the Ught Year, aince till i la the real or tme year. 
Hee Young'a "Manual of Aatroiioray," Sect M7. 
Wo aoiid the liook poatpald for t2.S0. 

(12tWi) W, O. O. asks: Does an 

oiectro>itiagnet repel alunitaiium Inatoad of at* 
teactfaig. aa iron ia attracted by Itf If repelled, 
la 'the force of repulaion equal to that of attrao- 
tiOn where the aame welglit of aluminium and 
Iron arc acted upon by (bo aame dectro-magnet? 
That la to aay. would an ciectro-raagnet repel 
%a onnon of aluminium with the aame amount 
of po^cr aa It would exert in attracting an ounce 
Pol aofl iron? If aluminium la not revelled by 
an elactro-magnet, what mctala afo’ A. A very 
powerful olectro>magnet would exert a very 
alight repidBlve force u|>on aluminium, but the 
repuMve force would nut eqiwl the attraetlw 
fdree upon the aame weight of iron at the aame 
fUataaee. Blamuth la the metal which to moat 
powerfully nqioilod by h magnet, but no matal 
ia tfipeUed with anything like the attractive foma 
uptw iMn by the aame magnet. 

(12848) C. 8. Mke: In the SctBNTiPic- 
AMhMCAw or the SemawaNV within the htot 
fiw yakra la an ahehtle on varioua flulda planed 
tat tanka for removing the boat of Ught bobmo 
pnwlin. through proJocUon oppantus Not 
MWWtaC how Indexed, I cannot And «|g 
nrtioio. WUi yon faVor me with the page and 
VohwWf Af.TbNe to nothing boMor than'Oiojm 
tMk'fa^^MtuwNng th#«W»t leointh8 bgiai hr^ 
iifkim Oto ptoHettam touiteni. AtaiUcofwatw 
fa Mkaeod tn wont <4 tlfo and aa often , 

[ g* »Irtip hot, ahoulil N WW«^ 


or more earn¬ 
ing less than 
six per cent, 
interest, write 
today. 


NEW YORK REAL ESTATE 
SECURITY CO. 

Aaaeta ovwr 917,000,000 
42 BROADWAY NEW YORK 


and Up 




r^wst^^Taridlicsrt^ 
Use iron or torchj^A 
No acid-no rosin^^i^P^ 
Akoliol Torch^^^^ 
and 50c cAn 


^ Cuming nt J iK^ irsYrdViLlU'urjill 

»fi Uip new Unk,‘'Tliu Pr»tn|«iii Stgtwni *>f Ink 
leat ^ thwi .fid iwh.- In H«.n > ^ 

tt :iw'n giilAcrf| 4 ^lon^(iwMoU.n) Tko NovcKt 


M. j^r ^^Fcombinad - 

and (r== 

A^non-acid flux »|» 

andvrine fennt 

^Jyj^lcnds kitdiennwanc SS 

^&|FWantly>i>A‘hdniliduaies 
home, shop ond Ubomloo^ 

MBB t SOH, Dqa.a. WaUdi. Mto, fW.. fa. 1 _ 


Trained Men Wanted 


,yiirll..r in a rtjwie, wvetlaU cuunu «i the ■- 

MARYLAND AORICULTURAL COLLFQC 
Dmto. A, C.ll.t. Parit, Md 








































































































































CIGARETTES 


The wonderful Blend which distinguishes 
Fatimas from cill other cigarettes, marks a 
distinct epoch in the art of cigarette making. 
Smoke a Fatima, and you realize that here 
is the ultimate in cigarette quality. 







THE NEW GERMAN DIRIGIBLE AIRSHIP "VI” IN THE GREAT SHED AT Dt)SSELDORF^[Sec page I 64 .I 
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Subscription Ratot 

Siilini'riptioii oiir )cnr |j) (H> 

I’oatuKi- prnMiicI iti Uijteil SUileic niid pou»mIodp 

Sijb»<Tiplmii« for toiririi rn»iitn«« onr y«nr. pnatnrr prepaid 4*0 

siihx riplioii. for f'uimdii orir yeni poHtHse propniil. « 7* 

Tho Scientific American Publications 
St'iciiLilki Ahum u ail (tiMtabUutied per year, M.OO 

VHMiruh AiDcmaii Supp)ctn<.M)( I 87 (!; " &0Q 

AinetiLuii ilumeN aiKl (lardriiA ‘ ’ 100 

I lie I uiiiliiiird riiImui iplion lates and rakpn to foieign countries 
iiirUuliiif Cniindu, will be furntubcd upon npphrallon 
UeniK by iiorLhI »i rxpreaii iiiciiify ordut tiaiik draft t»r i beck 

Munn & Co., Inc., 361 Broadway, New York 

rile kililiir m iilnnya slaj (o rrrrivc for cxiiniiiiatinn illuatrated 
orluli-a on •Iihjocks of timoly inlorsut If llio pliotosraplia arr kiiiii p, 
tile iirtieles rlioil, and the fac-te riidhr idn. the roniribiitions will 


York city pruportiuuate to tbelr great carrying capacity 
and the etiomious Butna Hpent u|iou tbelr construction. 

Wind PreMure on Oeean Linen 

A FEW weekH ago we offered the following prob¬ 
lem for the coiiHldcrutloii of the readers of the 
SriKNTirK Amebmab “The largest truusiit- 
laiitlc liner now under eoustrwtlim will presenl to a 
bead wind a croHs-<4ectioiial arm atsiv" water, liielndliig 
smokestacks, iiiastN. t‘tc, oi about l»,5ll0 s(|uurc feet. 
If the Kblp wen* stcnmliig at a reduced sptiod of 15 
knots ugulnsi a bead wind of ftfi miles velocity, bow 
inucli borsi*-iiower would be necessary to overcome the 
wind iiresNiire a lone V" 

We offered Ibis prolileiii In the conviction that the 
riniji>rlt.\ of our readeis bud little conception of the 
beni.i (Iraiigbt that Is made ii|H)n the effective bnrse- 
INiwei of a large hbi|i to meet the rcsistniice due to wind 
pressure alone an liupresslon which Is cuiilirniisl by 
the fact that I be results arrived at by our corresiniud- 
eiits are geni'riilly from .'kl to 75 iN*r cent less than 
the ncluiil llgiires This discrepancy Is usually due to 
the fact that tmi low a unit wind pressure has tss'ii 
usisl in making the calciilulloiis 
The (luestioii of wind n-slstiiiu-c has both a popular 
and ncndeiulc Interest, nnd that it Is of serious ccon- 


uiHui which the wind implngea. If wo allply tbOHM 
reduced unit i>ressiiro uf 20 jiouuds |k>r wiuare 
this, another so.tHxi tsiundK must be added to the mM* 
Finally, we have to coiiHider the skin friction and Wfly' 
timklng, which, If we take account of the thoiMaai^til 
portholes. lh(> luiiidrcds of stanchions supporUocwe 
deck the iiiirtlal-VHCuuni effect of the square ealtotrf 
the wide deck structures and of the broad stem Mllte 
ship itself, might eiwlly add another 26,000 potad||'to 
the total 

In Slimming up then, we llnd that there 1 b a 4i»tal 
of ^75,()0() iHiunds of alniosiiherlc resistance, due to4tae 
wind and the s)ms*(1 oI' ship; and a simple ca 1 cahMI|)eu 
shows fbiil to ovcrconu* this, at ii spe(>d of IS Ig i^i a . 
would retpilre from 12,(KK> to 1.1,OIK) effective htome- 
gxiwer, or say about 20 per cent of the total effeolUe 


would require from 12,IKK) to 1.1 
glower, or say about 20 |>er cent i 
horNC-giowcr of I lie slilg). 

Now here Is a sulijeet, which, if 
apgiroxlinately correct, may well h 


Now here Is a sulijeet, which, if our ciiIculatMHli^ 
agigiroxlinately corrmt, may well he commeBdhd 
consideration, not merely of the hullders oflivne'iMlkli 
liners, but of sninller craft of mislerate dlnaaMlms, i|||||rti 
as tor|M*do bouts and destroyers, which areKfllled j|||^ 
to steam at high sgsH-ds ugiilnst winds of conri44i|||le 
strength 


'J'hi p>tiP'tm' uf thin juntnu! tn to rvcuid aratiatvlit, 
nimiilii, <111(1 intofgtiniilu, th<‘ ii'iirlil'H pruytatn in acica- 
H/lc hnou lvtlo<- un<i tnduntriat m hiewmvnt. 


omic lm|)ortunc(* will tie undcislood when we slate that 
onr Investigation of the girobUmi show’s that In a trails 
atlautic liner of the largest size, say of ]W feet beam. 
pr*0 feet length, and. let us say, tlO.IKIO hors<>-|Hiwer, no 
less than 20 jht eiMit of the horse giower or about 12,lKKi. 
would lie consitmed In overeoming head-wind resistance 
when the shlgi was steaming at 15 knots ngulnst n 05- 


PrerentinfiT Corro«ion of Iron and Sted 

A s a giart of Us Investigations relating to dS- 
clency In mining, the Bureau of Mince hM 
undertaken to develop a method tif preventlga 
the I'oiToslon. by acid water from mines, of Iron an! 
Htet‘1 Used In mine etgulpmeut. A paper entitled, “A* 
electrolytic method of jireventlng corrosion of Iron and 


A Costly Lack of Coordination 

H ow absolutely lus’essiuy It Is to lay out and 
I’veciile miuilelgial lm|iio\ements of an eiigl 
neerliig cliaracti'r ugion a carefully (liougbl out 
and CO oriliiiuted gilan Is strikingly Illustrated lu the 
case of the three gieiil bridges wblcli Imte been built 
during tin* ginst eighteen years ncross the East Uivei. 
New ^ork Tliese moimmeiitiil slinetnres, the Queens 
boro Cantilever Hrldge and the Willlatiislinig and Maii- 
haltuii Susgiensloii Bridges Hit twn litsi intmed being 
the greatest slrnelnres of Ibeli'kltid in exlslenee reji 
ri*Hent togettiei a drauglit ngioii the city's treasnrv of 
over if72.(KNMKK) Nevortlieless, not om- of them Is to- 
diiy being mlltzod to Its full cagineity, and Iwo of them 
lit least, In spile of the fact that they have lieeti com 
pleted foi several years, ate not even vet iierformllig 
their girlncliNil fnnellon as links in the rngild traiisti 
system of (Irenter New York Indeed, it Is only within 
the last few weeks lliiit a stretch of four track subway, 
built to form a loogi connection between two of the three 
bridges, which has lulu Idle for several years, has b**cn 

gtiil In partial .. with Iwo of Its four trucks In 

service Fnriliertnore, It ninsl lie several years before 
the Qneeiisboro and Manhattiiii Bridges, regiresenting. 
together, an Investment of iilioiit SWI.OtKt.OtK), cun be 
lihmght into full service ns gmi’ts of the niiM'cl tratisit 
irimtes 

Hncl) haplmnard and grossly exlravagant methods in 
the eoiidnei of mnnlcituil Bffati^y ts without a giiirallel, 
apd the sindeiit of civic uiiiniigaihcnt knows not w iicther 
Ip be mote asloiilslied at the iiolltleal condllioiiH which 
rendered such wild extravagance possllilc, or at the 
Uniiiiclal stabllllv of a cllv that could stand this ire 
lOeiidons strain ugion its resources 
The consiriiclloii ol these engineering white elegitnints 
-•for siicli thev Imve lieeii for a nnmlier of years—vvas 
elilered ngion vvillioni any compretienslve view of the 
li-iiiisiiorlulloii giiolileiii. or imy lulelllgeiil coiuviill.m 
ol their imigsT lOli' ns foriulng ginrt of thi' city s tlior- 
oiigh I'll res 

■'The citv Is glowing liy Icagis mid liounds,” said the 
city fiitlicis of iliose ijiiys, “the present transiHirtiUion 
facilities MIC iiiiidcqnntc, ihc people lu liicrciislng nuiii- 
lileis wish to ginss Iroiii bong Islnnd to .Maiilmttiiii. the 
ICasl Khci Is nil oli.slnclc. let ns Imlld lirldges ' And 
the lilldgcs were liulK 

The Iiiosi Hint cnii be snld In c.\l<-ioiiillori is tiint it 
vvns iiol niiderslood tlien s„ elenrly ns il is to-diiv, that 
Hiicb great bridges cun icull/.e Ibeir full nscfnliic,ss only 
If llicv form s(>ctlonh of llic iniI»ortiiiil nvennes of 
Iriivcl It In understood lo-dny tbat lirldge Icrmiimls 
lire n mlstnke serving, ns Hiev do. to proiiiole coiiges- 
tlon lit siKS'ltied points Trattlc sliniild How across a 
bridge vvtili ns mncli freedom as It docs Ibrongb aiiv 
broad iivCline on solid ground 'I’hc iilniinlng of great 
bridges slionid be done coiifemgiorninsiUNly with the 
giliiiuiliig of fiicllltles by wblcli the vnrlons means of 
travel trolley, elevated, or subway, will be able to 
make full use of them on Hie verv day of tbelr olwu- 
Ing Tlinnks to Hie good work done liy Hie I’libllc Ser¬ 


vice Coiniiilsslon and Hie Board of Aiiiiortloinaeiil, Hic 
lOiiHl Jtiver lirldges biive now lieen bronglit Into their 
progicr leluHon to the vast extensions of onr subway 
systems wblcli are under constrncHoii. and licfore 
iiiHiiy vears biivcpassed it Is girohablc tlint Hicse grnnil 
engineering works will be reudurlug a service to Now 


mile gale—and wc believe that this estimate Is, If nuy- 
Hdng. rather below thiiii nlsive the netiial amount 

Onr corres|HUidence with several naval authorities 
here and iiliroad deegieiis tin* coiivlellon that here Is an 
element In the progiulsioii of shlgis and iiartlculnrly of 
the giant shlgis of lo-duy. which has never re<'elv«sl the 
careful InvesflgaHoii which Its ImisirtHiiee vleinamls 
Thus, a leading anthorlly on model tank InvcstlgHlIon 
writes ns. "’nie question of the air resistance for shlfiM 
has never liei*n solved with great accuracy so far as I 
know nnd onr answers from naval urc)ilt(>ctN vary 
all the vviu from “compiiri>d with the water reslstnucc, 
air ieHlslnii<>e N of comgvaratively little ImisirlumV to 
Ihc stnteuieiil "lu the case of ships of the slite of the 
"Imgieriilor.” as much ns one third of the horse-giovver 
might be consumed In overcoming air rv'slHtaiM'e In a 
heavy gale." 

Fniidamenlal to the problem Is the question of alr- 
giresHure iK*r unit of surface vivor largo ureas such as 
arc here considered .Some thirty years ngvi, when Sir 
Benjamin Baker was designing the Forth Bridge, he 
found himself saddled by (he British governiuent with 
a unit gvicssurc of r>0 isuinds |M*r stpiure foot—u fact 
which should ti'uiga'r Judgment with mercy on the part 
of those crlHes who complain of the unnecessary weight 
and bulk of tin* structure Our own Aiucrlcnn .Society 
of Civil Engineers has compromised on thirty pounds 
l>cr square foot, as a basis on which to design the wlud- 
hruclng of roofs, bridges and tall buildings One naval 
uuthorltv tells its that he would assume not less than 
■40 gsuinds gver s<|nnre fool as the unit iiressure In the 
l>rolil(>in under coiislderatlou, and yet another considers 
that 27 iHinnds would Is* ample .'t<mie recent Investl- 
gatioijH of wind pressure conducted by onr Hoxernment 
would cut even (bis last (Ignre In half, although we are 
suHsIled that (he results obtained In this case were 
altogether too low. 

For onr iirew'iil pur|»oMe, we will take :«) iHiunds js'r 
siguarc foot as the unit i»ressnre. but itecansi* of the 
long nnd finely ta|M*rliig how which represents 6,IKH) 
sijunrc fe«*t of the total jirojccted area, wc must bo 
careful to make a i>io|s*r reduction for the llrst flfty 
feet of the shlgv exposevl ulsivc the wafer line Opinion 
varies as to the nsliictloii which should he made In the 
nnit pressure as applleil to the Ik>w . some would use 
only four oi the gsmiidH nnd others would go as high 
IIS eighteen or twenty We will ussume a iiressure of 
It) iMiuiids iier foot, which gives a total eud-un pressure 
for the bow of .5O.0(K) jsiuuds Above the how rises 
some thirty fis*( iif suiierslructure which presents a 
giriictlcally llul stiiraiv agiilnst the wind, and the pres- 
Siin* on this area of .i.tKK) stiiure feet will add another 
<K).(KH) gioiiiids to the load. To this we shonUl add 1,6fK) 
siiniire feet. reprcsciiHiig the projected area of the 
foreiiinst and the forward smokestack; and since these 
pnwiit a rounded surface to the wind, wc will reduqe 
the unit |irc.ssiirc to 20 pouiidH. which will add anot^;, 
.'tO.OOO giounds to the reslHtnuce 
We have now exhausted the U.SOO tuguare feet of area 
giresented iionnally to the wind by the total cross-Boc- 
Hoii of the Hhlgi; hut In a veiwol 000 feet In length, the 
liiterveiiliig Himees Iwtween BuecosBlve slmctureB are 
so great, that we miwt make a further addition. We 
shall tiud that the Hccund and third imokeBtackH, the 
malninast, the NO or more IlfetioatB, the projecting deck 
houHes, the cranen, the BtantUng gear lu the way of 
sta.v«, Bbrouda, etc, will add at least another 4,000 feet 


steel," dtwrilicK exgverimeiits lu couueoHou with an elec¬ 
trolytic method of prt'ventliig corrosion. The resulte 
agigicur to Justify the hois* that the method may la* ap¬ 
plied snccpssfull.v for the protection of Irou ami sttMil 
lu the construction of mining wtulgimont. as well a* 
for (he prot«*ctlou of stnictures exgiosiHl to the acid 
waters of streams. 

Ats-ordlng to the electrolytic theory of oorroshm, the 
Corrosion of Iron Is uu electrolytic process. The Iron 
goes into solution ns ferrous Ions, and these ferrous 
Ions are oxidiied by the oxygen present in Hu* water to 
fou’io,loiis uud iVrecliiltiited as ferric hydroxide or Iron 
rust .Simultaneously with the formattou of the ferrous 
Ions, hydrogen Is liberated on tlie surface of the Iron 
Tlie formallon of ferrous Ions and the liberation of 
hydiogen are uccomgianlcd bv a transfer of el»>ctrlclty 
Tlie electric cnrieiit flows through the metal from the 
gvolnt where hydrogen Is lllH*rat(*d to the gioliil where 
Iron is dlssolvetl, anil through the elec*troly(e from the 
point where Iron Is tllssolved to Hie gioliit where hydro¬ 
gen Is liberated 

If. now, a emmler electromotive force be Inigiosed, 
the current may be made to flow In the opposite direc¬ 
tion, and the solution of the Iron may lie gireveiitisl. 
This fuel has been niiide use of previously in nil elis* 
trolyfic inelliod for Hie girotecHon of boilers against 
corrosion The mefbod consists in submerging n bar 
of zinc in Hu* boiler water and connecting tin* zinc 
electrically with the Imller gilates 

In the e.\rierlmi*nls of the Bnrwin of Mines, carbon 
was uswl ns the anode In place of zinc, nnd the E M F. 
rninired was furnlslnsl by a storage battery, 

ExiK*rlmcnlM wen* made on steel gilates 1 Incli by 
2Vi luelics Immerstsl In sulgihurlc acld solutions. Sult- 
iible nrrungements were girovlded for renewing Hu* acid 
and for stirring the eb*ctrolyte It was found that the 
current density nsgulred to protect Hu* gilntes degiciids 
on Hie Ktn*ngtli of the ncid solntlon. the Hmount of 
oxygen gas girescnl In the elts-trolytc, nnd the add eoii- 
centratlou. The Arst-niimcd factor Is girobably of least 
Jiu|)orlaiicc, cs|H<clu]I,v In dilute soluHons 

The rate of flow of elK*lnily le over the surface of the 
metal Is by far the most Important factor 

With the lowest ratt* of stirring used In the exgicrl- 
ments~.'l5 revolutions per niliiuto—and In add euucen- 
tratlons not greater than l/KK) normal (.5(H) purls gier 
million), a current ddisltyof from O.Ct to (i.S mllll- 
HtugH'i'es iH>r squnn* Inch reduced the corrosion loss to 
a negligible qmiiitlty, wherens with the stirrer rotnt- 
lag at a Hp«*ed of 450 revolutions gier mlunte nnd a 
current density of 2.0 mllUampores jK*r square Inch 
the corrosion loss iimoiint(*d to 25 per cent of the loss 
on the unprotecti*d jilate. 

It Was found that the current density rwgulred can 
la* calculated from the loss In weight of the metal tj))- 
der the given conditions wlieti not protected and the 
electrochemical equivalent. Taking 1 tnllllamtiere jier 
aquare inch and 5 volts as current density and N. M. F. 
rotguirod to prevent corroskm under glvttn conditions, 
then the jmwer oouBumptlim per aquarn foot protected 
surface would tic approximately 0.76 watts, and the 
electric energy would lie fl.« kilowatt hours per aquare 
foot of surface per year. 'These laboratory testa were 
Bupplemonted by testa on a large ttcale with ateel plates 
immersed lu the Monongahela River at Braddock, Fa., 
the waters of which qoutatu acld from the tsvrrtaH ng 
steel mllla and other imiiiarrtBt 
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Engineering 

nipM* ««(•• Brtttah N«vy.-~The First Lord of the 
BiMiflk MmMi y. reporting on the growth of the 
BrMlllKwevjrf nWntly stated that tlie navy would inorease 
in 4fe» Mrt oigiUteen months os follows: A torpedo 
iMMiNMMyer Wloe a week for the next nine months, 
a UiM^enriNr cnrery thirty days for the next twelve 
moiMriMi » ■upeT'dreadnoughl of the latest type 
evicyp^ i e ny i i w days for the next eighteen months. 

OMHUlMiMi ot'Ambrose Channel, New York.—The 
Atniif lave reported that the deepening and 

whMiihC of Aallrose Channel leading into New York 
IfiibHr W iaitllii, except for a few minor details, and 
no iHrttsr acggopriations for eonstruetion will be 
Tkk mieat artificial channel is 7 miles long, 
2,0ll(^fM wMb and 40 feet deep at mean low tide 
At lUliit it io so brilliantly lighted by buoys that the 
lamNt oeeM akwiners eon enter with perfect safety. 
ThdrWork wnkttfcegiin in 1901. 


T|le Now (Gladstone Dock at Liverpool.—The fine 
iiewf Qlodotoao Dock at Liverpool is 1,020 feet long, 
121^ foot widfl at the entrance, and earries a depth of 
waMf over the sills of 40 feet at high waO'r of ordinary 
spidoc tides. This dock is the first installinent of a 
soImibo iavotViug the expenditure of glO.tXXl.OtX) The 
peuposed work includes also an entrance lock over 
H7D liset ia length and 100 fts^t in width, and in the 
laoMo doek area there is to bo a lialf-tide dock of 14^4 
aonM, two branch docks each 400 ftwt wide, with a 
fim botwoon them over 1,31X1 feet m length. 

A FOal In Stone Cntting.—(lur (‘ontemporary Engineer 
ooil* attention to an interesting work of stono cutting 
I iwiwionlwfl with the laying of underground trolleys 
isonsiwi; thu stone Pont Neuf, Pans. It was necessary 
t» out tlirough the solid stone masonry two trenolu'S, 
4 feet wide and 0 feet deep. Tins would Ih* an iDtcniiin* 
aMe tank if it were cut by masons iii tlie ordinary way. 
'Iho work IS Isutig done by an electric motor connwted 
to a drum, from which endless cutting wires arc carried 
ovarboad and around sheaves placed in pits which have 
been sunk to the depth of the trench to l>e cut 

Battle Efflclency of the United Hlatea Navy. -The 
final standing in battle effleienev of the U. S. Navy 
shows that in the battleshii) class the “Idaho" is in the 
lead, wliile in the torpedo class the list is iieu<i(>d bv 
the destroyer “ Wiiipple," Out of a possible UK) point", 
the “Idaho," tlie winner of the pennant among liuttlc- 
ships, soortid 100 points for gunnery, and H7 8 for en¬ 
gineering, the final merit mark being !M 0 This ship 
IS in command of Capt W. 1^ Howard. In the torpeiio 
olass, the destroyer “Whipple" stands first, with OH7 
for gunnery, 91..') for engineering, and a final merit 
mark of 05 9. Her c unmanding officer is Lieut. M. K. 
MeUuilf 

Tracks Should be Scientifically Designed.—In an 
lulmirabic paper read by E. B Milner before a technical 
society, l.hc wriUtr draws attention to the mssl for n 
Hcientiflc investigatiou of the stresses U) which tlic road¬ 
bed of a railway is subjected. He quotes from an 
investigation made by O E. Sidb.v, in which that author¬ 
ity found that after (»r«ful consideration of rail-loading, 
tie-bonding, tie-beanng, depth of ballast, etc , the 
structure for a loading of fi<1.0(Xl poumls jior axle should 
lie Ties 7 inches de<>p, 0 inches wide and Sj-j feet 
long, spaced 20 inches ajiart; the width of the roodls'd, 
24 feet for single traok, ballast, 12 inches of stone and 
12 inches of gravel The rail should bo 7 inches high 
with a tl-inch base. 

The Loetschberg Tunnel In Operation.—The new 

Ijoetschbcrg Tunnel Route tlirough the Alps winch was 
officially opened on June 20th, is now in ofHiralion 
The distance from Milan to Paris via the Mont Ocius 
tunnel is .581) milos; through the 8t Ootthard .W.t miles, 
through the Himplon and Lausanne it is 519 miles, and 
through the Hnnplon-Loetsohberg and Ncuchatcl it is 
51.3 nules. The now line is 43.47 miles in length. The 
tunnel itself is 9.07 miles long, and it cost aliout ten 
million dollars. The lino is electrically oiwrat'Cil by 
JocomutivoB of 3,000 horse-power weighing 112 tons, and 
an overhead system using a current of 15,0(X) volts 
is employed. The locomotive can haul a SlO-tun tram 
up the maximum grade 2.7 per oenl at the rate of -'X) 
miles an hour. 

Night Mortar Firing.—It is the opinion of the officers 
that witnessed the recent night target practice at P^ort 
Hancock, Now Jersey, with 12-inch mortars, that if 
the vessels of any foreign fleet attempted to enter the 
harbor by night they would be destroyed by the plung¬ 
ing fire from the mortar batteries. The practice was 
done at a target 12 feet square, which was towed by 
a tug. The first three and fifth shots hit within a 50- 
yard radius of the target; the fourth fell a trifle short, 
and the otlier five aomowbat overshot the mark. Oapl. 
H. R. Kerriok, attached to Fort Hamilton, said that 
the praetlee showed the mortars to be the best defenses 
for ooast fortlfioation, dnoe mortar firing was now so 
advanoed as to be fully aa aoeurato (m that q|[ the heavy, 
din«t>Are (uiu. 


Electricity 

Push-button Gee Lighting.—An eleetno gas valve has 
recently lieen invented in Paris which works with direct 
pressure on a gas outlet. It may not be generally known 
that only a slight pressure is needed to bold a valve 
down against the pressure of tho gas. The device con¬ 
sists of a very small fiat metal chamber screwed in be¬ 
tween tho fixture and the burner, and tho gas outers tho 
chamber containing a very simple eleetroinagiiol.-valve 
device, then iiasses into the burner. Lighting is cffi'cUMi 
by lotting gas into a small tu))e adjacent to tho mantle 
which contains a platinum spiral traversed by the current 
to bring it to redness, then it is raised to white heat by 
catalytic action of the gas, producing a flame to light the 
mantle. Lighting follows instantly on pressing a button 

Electric Line for Constantinople.—Tho project for 
running a metroiiolitan eloctrie line for Constantinople 
is well under way according to recent reports, and tho 
scheme includes tho formation of what ia known as tho 
Ottoman Metropolitan < 'ompany, capitalized at $5,000,- 
(KX) for the purpose of building and operating the line 
The concession for the enterprise has now iNion awarded 
to tho Deutsche Bank who wore the original promoters. 
From the starting jxiint at Htamboul the line crosses tho 
Uolden Horn and reaches Pancaldi and Hhishli, running 
throughout the course in double track. Work is to be 
finished as far as Pancaldi in 4 J-a years from Oc,i.ol)er Ist, 
1012, according to the terms of the contract, and the rest 
will follow wilbiii a lO-year jieriod. A new bridge over 
the (lolden Horn 'will Ihi part of the work Rights arc 
also siH-ured bv the <‘oiupany for a branch line going 
from Evoub to Dolrna-Baglitcbeh, also a hno from 
btamboul to Yeiiikapu. 

Electrifying Paris Suburban Railroads.—M. Mazen, 
a prommeut railroad official, gives some interesting in- 
forination on the scheme for applying electric traction 
on (he western suburban railrusds m tho region of Pans 
The magnitude of tho project will bo soon from his state¬ 
ment that the railroads on toring tho tliree depots of St 
IvOgare, Muutparnasso and luvalidcs havu rolling stock 
amounting to 1,.'>()0 cars and 200 locomotives. It is 
likely that the direct current eUsilric system at 050 volU 
will be adopted, and this will mean the use of aliout .5(K> 
motor cars, together with trailers Sulvslatious along 
tho railroad line will furnish current to the llnrd rad, and 
■will receive their siipjilv from three-phase 15,000-volt 
lines coming from the central stations That the work 
IS in progri'ss will be noted from the fact that tlie con¬ 
tracts for two largo power plants have already boon 
awarded. Those stations will bo located at Mouhnoaux 
and Bezons, upon tho Heine, and when conipleliHl they 
arc to furnish upward of 1(K),00() horse-power, using steam 
turbine groups of 7,0(X) horstwpower size. At a future 
date it is likc'ly that the lllione and (Icneva will be called 
upon to furnish a large amount of iMirrent for Pans over 
a power line, and on tho other liatid tln-re is a likelihood 
that the Lens coal miiu's m the north of France will also 
be called upon, using a l(X)-mile power hue. A tj |mi of 
third rail will l)e usisl having collecting shoes rubbing 
either underneath or on top, and it will lie well covered 
over, iKMUg mounted u|miii blocks of treated wood. The 
sub-stations will have from l.(KX) to 2,000 horse-power 
roiary-sMiDVcrtcr sets winch neisl no transformer, but 
will give a direel eliange of liigb-letisioii alternating cur¬ 
rent into continuous current at low voltage. 

The St. Denis Steam-turbine Plant. -~lii view of the 
considi'rable additions winch the great St Denis steam- 
turbine plant has nsscived of late, it will be timely to 
give a re«um<1 hliowiug tile Uaidiug features of the station 
as at jiresent mslalled It will be romoinhered that the 
plant lies not far fnmi Paris and is one of the sources of 
the city supiily both for light and traction, incluihng the 
extensive subway system At prusmit the station has 
five Brown-Boveri hteam-turbino alternators of 4,000 
kilowatts, four groups of 6,000 and one large one re¬ 
cently installed of 15,000-kilowatt (20,(XK) horse-power) 
capiMUty. Tlu'se turbines work at 7.')0 revolutions per 
minute and tlie alternators deliver 10,2<'i0 volts. Hueh 
groups stTVc to produce throe-pbaso current., and the 
plant has also four 0,000-kilowatt groups used fur two- 
pfaaso current sujiply and running at 835 nwolutions per 
minute. Two other turbine alternator sets are designed 
to produce cither two-phaso or three-phase current and 
use one turbine iiiounUsJ with two diilurent alternators 
on the same shaft Condensation for the ten groups is 
taken care of by ten surface condensers in tho base¬ 
ment, each one using an air pump driven by a dircct-our- 
nuit 50 horse-power motor, while the large 15,000 kilo¬ 
watt group has a oimdenser provided with a 60 horse- 
jHiwor motor for the air pump and a 250 horse-power 
circulation water pum]> There are also four “polymor¬ 
phic” dynamo groups, each one composed of two alter¬ 
nators (two-phase and three-phase) coupled to two 550- 
voll dirwt-curront dynamos. Any of tho machinus can 
servo as a motor for driving tho rest ao as to have various 
supplies of current. For the direct current, the jilant 
uses a small turbine set and also two largo motor-genera¬ 
tors of 1,200 kilowatt size and two of 600 kilowatts, work¬ 
ing with storage batteries. 


Science 

Moving Pictures In Greek Schools.—A consular re¬ 
port states that tho Minister of Educatimi at Athens 
has opened negotiations for nn earl.v insliillal.ion of no 
fewer than 4,0(X) natural color moving-picture maciiincs, 
with supplies of fiJrns, for use in the State .schools 

A New Method of Determining the Dew-point is de- 
Bcnbed by Tleygendorff in the /‘Inisikalt^rlir ZeUsrhrifI 
as follows: Take ii vessel o) some metal that is a good 
conductor of heat, e g , ii silver oi copper cup Fill it 
with water, and iiitrodiu'e the bulb of a (licrrnomelcr 
Then odd slowlv some salt, sueli as sal aimiioiiiac or 
hyposulphite of soda, the solution of which lowers the 
temperature of tho mixtiiri', mcunwdiile stirniig the liquid 
with the thermometer. At the precise moment when the 
outside of the vessel becomes eo.ili'd with moisture note 
the teinpcrature registered by the tlicrinonietcr This is 
Uie dew-|ioint lempiTaliire of the surroimdiiig air 

Radium Emanation Therapy was diseussed bv Dr 
Saubormnnn. of Berlin, m a rceeiil leeliire before the 
Kftntgeu Society in London. As reiiortcsl iii the Loiitlon 
I'tmcn, the lecturer slated Ihiit in the whole range of 
diseases of motabolisin, liieluding gout, rhi'iiiiiatoid 
artliritis, nephrilis, and arlenoseletosis, remarUablc 
n'lsults bad been obtained bv the use of vvater arlifieiiilly 
charged with radium enmiiulion to ii iiini li higher degree 
than the water found in am iislnriil spring \s to the 
e,laims put forth all over the (■oiiliiient hv various sjias, 
he said that in the majoril v of etises the amount of radium 
emanation in the watiT or the air was too siinill to have 
any physiological effect 

Air Currents at a Height of Fifty Miles ahovi' the 
earth are discussed hv .1 Ldmuiid ('lark in I he Qnmlnly 
Journal of the Itoval Metoorologieal Soiuet j , on the liasis 
of observations made at inanv iilnees m soniliern England 
and northern IVntiei of the drilt of a iiarlienlarlv bright 
and persistent meteor tram seen on the niglii of Filiru- 
ary 22nd, liKX.I Mi Cliuk hinisi'lf saw the tram for 
104 mintitos The most remurliiilile eoiielnsions drawn 
by the WTiler relate to tlie viloeitv of llie upper winds at 
various levels, as indieulcd bv the inmeiiieiil of the tram 
Thus it apjvcars that between lO'^aiid 51 niih s aitil tide 
the streak lay m ii w't st wind of mii lit) jinles an lioiir, 
while at 51 miles the enrn nl was almost Ironi the cast 
with a velocity approuelniig 2(X) miles an lioin These 
conclusions hardh agree with Ihe pievailmg eonei'ptioii 
of tho stratosphi'le as a region of geiilln winds 

Hail Insurance In Great Britain h fairlv genertil in 
only two counties, vi/, lledfordsliiii and Hniitmgdoii- 
sliire, where its iircuileiiee is I'xplami'd esi)eenill\ by Hie 
fact that these eoimties were Msiled bv a \erv destruc¬ 
tive liailstorm m August, 1900 Tlie two eoiiiities just 
mentioned and parts of t'amluiilgesliire and Vortliainp- 
tonshire are subject (o rntlier frequent hailstorms, but 
over the greater part of the British Isles loss from liivtl 
IS so small as to be almost, negligible Iroiii Ihe slandpoint 
of the underwriter The Biitish Board of Ntrrieultiire, 
whieh has been colleeimg mforiiialioii eorici rnmg bail 
insuranee as earned on bv Brilisli eonipiimes, has re- 
et'ived prospectuses fiotn six of these coin erns, the of 
them ehargo a uniform jiunmiiu per acre (oi the whole 
country, while the sixth lollows the mole equitable plan 
of varying the preiiiiiiiiis aceording to the meteorological 
history of eiveli section, i e , the mmiber of damaging 
hailstorms that litive oeenrred within a leii-veat period 
The results of the Board's mqiiiries, logelher with ti eharl 
prepared by the Meteorulogieal (ifliee showing the mmi- 
her of days hail has lieeii leporled during .Inly and 
August at different plaei-s m the L'mted Kingdom m the 
ten years HX)3-lt)12, are imblished iii tin' JounnU of the 
Board of .Vgrieulture for Mareh, 191.i 

Recovery of Metals From Smelter Gases.—Bv menus 
of Cotlrell’s method of eleetno preeipilalion niipieeialde 
amounts of jireeiotis nn lals have bisui reeovert'd from 
smelter slime gases, which have been lieiilofoie con¬ 
sidered as waste produels. At a proiumenl New jersev 
copiMT smelling W'lirks a iilaiit to treat gases arising from 
smelting slimes is already about coiiqileteil and several 
Huleltiiig ('ompiimes are j)re)iimng to in-tall eoiiveiters 
Tin' copper as ns-overed from the ole and as received 
at the I'hs-trolvtie ri'lhiiTv, nsiiallv eonl.iius a eoii- 
Biderable amount of silver, gidd and other preinons 
Illotals. During llie eleelroivtie jiieeess niosi ol these 

elements settle out from ... 'i’his scdinii'iil 

or mixture, called slum, is then Inalcd in anollier 
department for the reeoverv of the preenius metals 
This IS usnallv done bv diving the shine and driving 
off the volatile elcmeiils bv means of a fnrniiee Irmil- 
nmnt Some of the silver is volaliliied and eviii small 
quantities of gold The hisivicr metals condense in 
the flue neeording to llieir relative weights Gold is 
found III the Hue diisl near the evil lioin the riiiiuu'e 
while silver, being hghlei, is carruxl furllmr along 
At [snnls furllier removed are found antimony, arsenic, 
Nclumum and other elements I'lie presence of zinc, 
arsouic and aiitiinony' seems to have an appre<dable 
elTect on the deposit of silver and samples of dust from 
such refineries have shown the amount of silver U> 
|ran«e from 100 to nearly 2,000 ounces per ton. 






Cooling Ga« Enjinnes in a New Way 

f \ nioxl pin ciiKfricH, lic'iil Ifi remov<>d bs' clK-uIatlnjc 
l»iii(i iiiiiiiMil ilu‘ (■,vHii(Ii<r Hud th(> exhuuNt vu)v«. 
Aliimi tlilii\ |M‘i ifiii of the heating value of the fuel 
thus luiNsen Into the metal of the engine. Bealdex, 
exteniiil wiiii'i eoolini; In the canise of many dlHadvan- 
t)ip‘n iiiidiT wlileli the kuh engine Inhora and whleh 
llriiii Its n)/,c There are nlao Heeondary effwtn In 
(iMlei. flit cMimiile, that the heat mu.\ tlow from the 
liinei niiifiioe of the metal, where It eutera, to the outer 
Hiirfiiee, where It In removetl, there munt be a dlffer- 
eiK-e of leiniioratiire lielweon these nurfnees proiKirtloii- 
ale to the Ihk-kiKMAn It In dltlleult In large engines to 
Hia-ure .III adiniuiite eirenhitlon about all imrts of the 
e\ llmlei-wiills and iilsiou, so that some pnrt.n may Ih-- 
eome liottei than olliern These IneumiUtles of tent- 
|H>ratiire ma> set up stresses that are llahle to craek a 
easting or ma.\ eattse iirelgnltlon of the charge, espe- 
clall,\ if deposits of carhoii or tar are formeil. As a 
result, gas engines of large sl7,e eiiiinot la? worked con- 
llnollhl.^ at the niaxlinuni power which they can do 
velop 

To overcoiiK' these dffliciiltles I'rof Herlram Ifopklli- 
son of the l'idversil\ of Camhi'ldge proiKised, In a 
pa|ier reeenll,\ read before the Iiislllutlon of Mddutnl- 
cal Knglneers, to aiM't.x the cooling modlum Inside lii- 
stJNid of out side thi> cvlluder 

The Idea of Introducing water Into an Internal com 
liiistlon engine Is not new, ns ITof Hopkinson admits, 
lint It has never been elTi'ctlvely carried out lK*en«se 
the conditions which iiinsl he .satisfied If the injected 
watei Is to act as an elTrs-tlve cooling agent have not 
liiH*!! lealliied (If these eoiidlllons the most Imiiortant 
Is that the water must be projected In coiniwirntlvely 
course droisi or jets, dlnictl.v iigaliist the surfaces to 
he cooled, so that it reaches those surfaces In lliiuld 
form without mueh loss li.\ e\aporatiou. Kurtheniiore, 
It must Ik* dlstilliiited properb, so that each jiortlon 
of the metal receives water In the iiroisirtloii In which 
It receives heal If the water he tuniwl Into steam 
laifore roaehUig the metal, It would exert little If 
an.V eoollng effi-ct If the water Is not proiierly dis- 
trihnted, those port Ions of the cylinder walls and piston 
which do iiol receive an adeiniate siiiipl.v must lose h.v 
conduction to the jiroperlv cooled isirtion the heat which 
they recclte, anil. In cons(S|uence of flic ine<|iiulltleH of 
temperutnre tints set up. an Important mhantHge of 
I’rof. Hopklnsiin's method of cooling (siihstunliall.t nnl- 
form lemiK'ratiire) Is lost 

While line sptins have In the iiusi proved useful I'oi 
the prevention of pre-ignition and for the softening of 
the cxplosimi, the.v urn not effin-tlve for cooling ITof 
Hopklnsiin's nietluMl of Internal liilc'ctloti Is clearly 
revealed In the niuieMsl lllnstruliun. ('old water Is lii- 
jeeted through a hollow eastliig which pro,tects Into the 
eomlmstlon ehaiuher and which is provided with a nuiu- 
tsir of holes or small no/./des nliout 1/;12 of an inch in 
diameter The jels thus formed arc comimrutlvel.v 
coaise Kven when piojecled Into the flume, the water 
jiei'forius Its fnnclioii with hut little evaiioratlon on 
the wa,v The Jets are dlreided to all parts of the siir- 
faee of the eomhustioii eliamiMT and against the face 


pounda per equare ioeb prodoeed exeead.v» maxlmon- 
pretwurea (over 000 pounda) with vloleut thumping ex- 
plosluna. Water injection reduced the maximum pres* 
sure by over 100 pounda per wtuare Inch and mud* Uw 
explouiona almost Inaudible. The formation ’ of the 
steam involved practloally no thennodynamlc loaa. The 


But what ill 
regulating the 





roslonV By the simple device of 
of water Injcetotl In such a way 
if the whole engine Is inalntiilned 
'('lit., tills apparently Insuiicruble 
ercome Kvery drop of Injeefed 

I reiK'hes the walls, and no lliinld 

II siiliihiirle acid with the snliihur 
most jirodncer-gas What little 


It Is sullicleiil to Inject water on to the siirfui'e of 
the comliustlon 1 - 11111111^1 iind Hie head of the piston 
oiil.v, the whole of the cooling of the liurrel being effect¬ 
ed h.v eondiu'lliiii Into the piston which Is itself kept 
cool h.v the piolectlon of vv.itcr onto the head when 
It is near the In-eeiilei This, of course. Is the opisislte 
of what occurs in u Jacketed engine. In which the heal 
flows from the rdston into the Jacketed barrel. By tak¬ 
ing advantage of this fact, the ii|i|i|leRtlon of water Is 
coiiflned III iihices where it eiiii do no Iniriii, none fall¬ 
ing on the sliding surfaces This p a iioint of some 
iinportaiiee If the water eonlalns much dissolved mat 

In Ills paper I’nif Hopkliisou gives an account of 
some te,sts made with a 50 horse-]lower Trosslev engine, 
rated at -lO hrtiKe horse-power, 11 1 ,^ inches In diameter 
h.v 21 Inches stroke, having a sp<*e(l of !''<) revolutions 
lier minute, (hil.v the external waler-coolliig system 
was removed The engine was nni continuously for 
1‘20 hours on iin electriciil load with coal gas It de- 
leloisHl during this iierlod 43 brake horsepower on 
flic average, and Ihe average mean effective iiressurc 
was 101 jsiunds jk'I- wiimre Inch When luckel.- 
eil the engine would not develop more than 40 brake 
horse [lower continuously without overheating, and 
mixtures giving a menu preesnrC of more than 100 


Prof. Hopklnaon'o method of intornul iajection of 
water to cool gao enttnea. 

<|iiantit.v of water used averaged 102 ivounds jier 
hour. The temperature of the engine varied from 15f> 
d(*g. to IKO deg. Cent No water was vlsllde on the pis¬ 
ton or the spiudleH of the vnlvisi. When the engine was 
Jacketed and gave the same tsvwer for short iieriods, 
the Jacket water removed ahoiit 07,000 British therinnl 
units |ier limir, which would he sulllcleut to ovaiiornie 
lOH ]iounds of water at a temiH'rature of 20 deg. Cent- 
under atmospheric pressure Whatever difference there 
may have Issni between uvallable heat and amount of 
water evaiioruted is accounted for portly by greater 
radiation loss, atal jiartly by the reduction In flame tern- 
tK’ratnrc produced h.v the steani. 

The engine consumed 1R feet of coal gas {>or brake 
horse-isiwer hour reckoned at atmospheric lemistralure 
and pressure. This is approximately the same as It 
hnnil when developing the same jsivver for short jierlods 
when jacketed 

When cou|iIe«I with a dynamo in h factory engine 
room, with an Increase In speed from 180 to 10.5 revo¬ 
lutions )K>r minute, the engine developtsl for several 
weeks at times SO brake horse-power with coal gas 
for several hours together—an increase of 2S per cent 
on the maximum continuous load which it could safely 
carry w hen Jacketed. Kince then the engine has been in 
regular service for two years with an anthracite sac- 
tlon producer. As yet there has been no trace of cor¬ 
rosion in the engine, although some corrosion has been 
observed at the lieiids of the exhaust pipes where the 
gases tmiitiige on the metal. This corrosion can be 
avoidcvl by sultiihly arranging the pipe. 

I'Tom the iiufnre of this method of cmillug, It would 
H«H‘m almost <-ertulii that Ita effectiveness would be In- 
deis-ndent of the sixe of the engine. The method has 
l«s*n aiiplled to an engine of 18^4 Inches laire. giving 105 
brake horse-iMiwer and to a l.OtiO borse-pow-er Oev’hel- 
haiiscr engine of ;«1 inches Imre. The trials of this 
larger engine jirovtsl beyond any question that the 
largest cylinders now built can he evsiled entirely by 
water injection and that the i|uantlty of water used— 
alMiiit 2.4 iwunds [icr brake horse-iiower hour—seems 
almost Indetiendent of the size of the engine. 

A Stationary Chemical Engine 

T HK value of carlHiiile aeld gas as a Arc* extinguish¬ 
ing agent has long lieen recognized Statistics 
show that from thirty to eighty issr cent of all fires (In 
the different cities where the figures were gathered) are 
extinguished by chemical engines. These figures, of 
course, relate to those engines which are portable either 
liy hand or 011 wheels. The latest type of chemical 
engine Is a large stationary outfit Inteuded ftir use In 



The new chemical enflae 'iftth aaetkla af cylliiMiiiir 

cut sway to toaw waiUat facta 


<unce buildliigB. Prtvato 
proper Are Afthtta* 
sitparatue was instaUnlt'k>n 
last w«ek and demoMiU«nid Ik 
ScuMtiirio Amebicak. tk'Iswt 
several Inauranoe men afttt am W 

The accompanytug fliustCatUto' 
working parts of the et)dto& IShe 
throughout with lead at>d la tested 
sure of 1,100 pounds per' square Inch. JtWpMllM 
the l< Is supported below Its center on 
brass frame JT. This bottle has A 
opposite a hole In the frame, through - 

rul F passes to bold the bottle In iw a | Pl>.-U 

until the piston rod Is withdrawn. 1 

mlimting in a Aat head which serves 
In a bronze cylinder H and moves freSk(>k^k^ 
cylinder Is connected st the bottom kk-' 
charge-ptiie Jf, which has a strainer f 
to tirevent any'tJtlng but liquids from 
At the top the tonk 1» connected wUh a .kkMk ' 
pipe O which may be coqpled with any 1111111111# (Sflink 
nary sprinkler heads A, or hand valves 
distributed throughout the building. Fram 'toa fhlMk 
the cylinder E projects a small pipe wblah tosmij M 
In a small gold plate through which a tlglMtowii: 
is driven. At the top of the tank Is a hautkAe nwMW 
with a brass cap ./, and at the bottom Is m wUskii 
which serves as a discharge-pipe for waste >aMl ap^ 
Inlet for the recharging water. Toward the top, ett mto 
end, Is a connection for carrying a safety vtdsg M 4bmI 
an overflow valve S. ' 

To charge tite engine the piston rod Is moval -a Uttle 
to the left, allowing the frame K with tlm boMte Jlr'dll 
he removed through the haudlaile. With the wvwiM# 

8 ojien. water Is introduced until It overflows .at flto 
valve. This sllows a certain quantity of water to 
placed in the tank eadi time it Is fllUnl. Form tMli 
holding 100 gallons of water alHUif fifty pounds # 
bicarbonate of smla is Introduced and stirred aM|| 
thoroughly dissolved. The lead bottle is then set la 
place and filled with alwut sixteen isiunds of sulphnsle 
aeld, after which the cap ./ is replaced and firmly 
screwiHl down. 

It will now be seen tliat the air siwco In the engine 
and that in the pliie system are sei»rnted by the water 
lino which fills the cylinder K nearly U) the fop. and by 
the small gold diaphragm O iterfnraletl with a minute 
hole. There la, therefore, no eummunlratlou tietweea 
the two bodies of air excejit through the cylinder, which 
is normally shut off by the piston, and the diaphragm 
<K By means of any suitable air pump the air Is com¬ 
pressed In the pU>e line to abont ten ixiunds pressure. 
This Is accompIlshiHl by attaching the pump to the 
tube V. Tbe air passes Into the tank through the small 
diaphragm O, and when pumping ceases the pressure 
Is ecinal in tbe tank and the iiltie line. 

Ill ease of a fire, the beat of wltlch antomatically 
opens one of the sprinkler heads, or in case a hand- 
valve Is opened, the prassnre is lowered In the plpe-Uue 
at tt much faster rate than In the tank, as a result of 
which a pressure is induced against the piston in the 
cylinder E, throwing It to tlie left and releasing the 
lend bottle containing the acid. Tbe acid la immedi¬ 
ately spilled into the soda solution and tbe resulting 
reaction causes a gas pressure of 125 to IfKJ ponuda per 
wiDgre inch. This forces the water up through the 
pipe U, through the cylinder E and Into the pljm Una 
A pressure gage N in connected with a battery Oandt 
buzzer P in case the charging pressure should acd- 
dentally be reduced to such a low isilnt that It would be 
likely to fail In case of fire. The buzzer may also be 
set to sound a targe gong Q if the pressure should rise 
abnormally while the apparatus is in use, or it may 
be connected with a regular fire alarm system. 

In the' demonstration mentioned tbe tank was placed 
on tbe top floor of a six-story building and (smtieetod 
with a system of sprinkler heads and hand volvea ln 
the basement. From the time tbe Water was tigrimd 
on at one of these >141^1 valve# until it reached the out¬ 
let of the hose, a peridd of only six seconds elapsed. 

The Aiea of Canada 

I N an artlele on mapping tbe world, puhU»k«d In Ik 
BtssitTino Amkxicajs of July SQth, We stotod tbki 
the distortton produced by tbe Mercator projMtIdn 
glvea One “the notion that Oanada is twice toe otze; ijf 
the iJilited Btates. ... As a matter of fact tbe gtofl 
of Oaaoda is less thou that of the TJuJitod Atotes.’* k*'; 
should have said, that the area of Cgnudu Is but litth’ 
more than that of the Batted AtateO, Oanada Miv 
a,fah.<MS squafe mites As agatofit oit «sni{lf; 

^beutAl Baited Rtatee ktohat Alaska, _'■ - -"'i 

: Ah'liitogwkaAlMl^'Mr'likflk 

ger pinhip aenriee Is tohe SskUMisd in 
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Pedagogical Laboratories 


0iii(lren are Studied in a Russian Laboratoiy from Their Birth Until Their Twenty-first Year 
By Dr. P. R. Radosavijevich, New York University 


r n4H imv that ana 

'•■‘Homt cmtf phyoMopioal 
the 0/ ifu 

meatcine; that phytieal 
t W* <*e haeU of o<v« and 
rtnps that p»v<^loptcal 
« W# the P4tychoio0ioal ctMcg 
of the aa/enoe of the 
■ ' ia{ Blind. Bat we me 

oidif haptmtlhifi to ter. how edaoatton U 
diefffewiiw dNf *he battn of the aocaratrlp 
OaMmttied maihodg and carefully cttaii- 
.Mifkik prhthi^t of neperimrntal peda- 
tft*dea. to-day every tane educatoi 
iMa ** WTrt**# need for the tcientific in- 
W WKipiiltt tlri ii. of the whole field of educu- 
tmtA itHrNmt. In thit artMe a pupil 
Of fy*/: Uvumann'ii erplaint how thit 
MNNf far toieniifle invettigation it being 
Mea^BuMW.] 

in ofdar to itlace education on a aouud 
HdKlUte bealB we need: (1) Peda- 
ffndtehl fnhomtoriet, which ought to be 
tlUt TMd aancia of all true edneatom 
wbo wmid know the pedagogical truth 
and mderataud the real worklnga of 
th»> normal tnUid of, tichool children and 
m nature and the iioatulatea of school 
edWMtlonal reforms; (2) Pedagogiml 
oHnioa, the function of which ahoutd be to 
dtaeorer and ennse to be remetlled, aa far 
«a iioaidbte, physical defects and cou- 
mnnicable diseases tliut might Interfere 
with etUcient ach<iol work of pupils; (8) 
Baptrimental tchoolt, the purpose of which 
te (B) to And out by eaiiertmeut mhetker, 
koir, and where the school educational 
problems may be worked out. and (h) it) 
save time, money, and energy of other 
pecqde In performing similar elnliornte ex¬ 
periments which, of course, require most 
favorable conditions, especially untaam}>- 
ered work with all the needed reaaurces 
at hand, In order that rosnlts may he 
reached, both freely and securely, and not 
by mere snbjectlve dlscuesion and one¬ 
sided tbeoiixliiK. 

We have no real, sclentlflc exiiertmental 
schools and ptMlagugical clinics. The few 
attempts made in this direct ion were 
iliusi-sdenttflc undertakings of private lu- 
divldnals (llewey, Weddle, I.leta, Frey. 
Tolstoy, Veuzel, It'errcro, Muntessorl, etc.), 
wlio wen* willing to reform the present 
school ednoatloii, but Imd no iiecessary 
meuia for such a big task. We have only 
H few pedagogical and i»iychologlcal lab 
oratories )ilas their outgrowths as aclen 
tide iiedogoglcal itcrlodicals, series of 
monographs, associations, societies, clubs, 
cougresses, institutes and academic lec¬ 
tures. Ueripany leads in this field. She 
has about thirty sclentlflc pedagogical 
periodicals dealing with the problems of 
experlmenUI tiedagogy. about tetv differ¬ 
ent aeries of scientific pedagogical mono- 



A corner in the Zfirleh Inborntory allowing models need in teaching anatomy 
nnd phydology of chlld’e central and eenaory nervous system. 



Apparatus of Zttrieh laboratory for studying pupil’s memory, perception, 
emotional phenomena, etc. 


graphs, ulKjut .W nsswlnllons for the study 
(if school children, etc Next to (iermatiy 
comes SwltKcrliiiid. then Belgium, Hol¬ 
land, Kiiiiice, Kussln, Italy. .Swe<len, Aus 
(ro-llungary The iiiajority of Uermun 
and other Kuroiieiin and American psy- 
cUologiCHl Institutions are more or less eii- 
gugwl In sonic tiedagoglcal Investlgatlmis 
with special rererence to the psychologlcnl 
liasls of it 

The first liiiioratory whlcli deioted Its 
energy lo real iietlagogleni exjierlments Is 
Meumanii's Tailioratoiy In Ziiileh Meu- 
manirs residence in Ziirleh (IMt” to 
signah-d I he Idrtli of exis-rlmen- 
IhI jiedagogy His lulioniloiy soon bi'- 
came the main stiifloii of scleiitltlc iieda- 
goglcHl research, ii Mts-ca for many for¬ 
eign students who uanted to get isKla- 
gogleal facts and were willing to labor 
in order to ohserve the real educationul 
eonilKlous l.nter he founded sitnihir lah- 
oiatorles in Konigsl)i>rg (IIMH}), MUnster 
IIIHITI, Ilulle (lismi and Keipzig (IbllM 
In llainliuig he has ids latest lahoratory, 
and In that citt he Is ojganizing Ihe lirst 
liitt’tniitwnril IntHluh /or Hn Kluily of 
School riiildnii II Is a linisd'iil din 
foi ediicallon tinil .< man like Prof, 
Meuuuinn, himself a nuisici In e\pcvl 
mental ps.M'hoiog' and phllosopin, turned 
to the practUiil piolilcuis of pupil's de- 
velopmiuit and seliool instrncllon He 
comhines In a \eiy 1nipp> and unusual 
wa.i the dHTeretil qiiallticatlons of a grsid 
observer of eldidren and pupils He has 
Ihe very first eondltlons foi sms-ess (1) 
a loving interest and the cleat sympa¬ 
thetic liisighi which grows nut of this, 
and (21 he ik-mt allows his si'nilmenl to 
get the lietler of him, looking at the child 
from an impartial and nnhiasiH] jaslagogl 
cal point of \lew His la bora lories wore, 
therefore, always lllleci with earnest stu 
dents of nil millonntitles (Messrner, lOhert, 
Magneff, ZonelT, .Smith, 1‘cntschew, W’liil- 
eler, Ziegler, Mngolsperger, .IhramofT, 
iluyer. .Schmidt. Pfeiffer, ICckliaidt, Kar- 
renherg, .\lliion, ({oddaril, .stnrlmek, 
Hocsch Krnsl, Borsi-Ddrr, Kelchner, 
Segal, tjlneff, Uakllseli, ('huhroyleh, etc ), 
and his lectures were attendc-d hy us many 
ns OIK' Hiousand sliidenis 

Meiiniann's Jalioralorles and Insiltntos 
(1) eolh'ct aiilhro|Mimetrlc and psycho 
lihysleal data for the irurpose of estah- 
llshlng norms and for aseerlatnlng such 
relationships as nmv he of seryiee lo 
school edueiitlim, (2) apply pus-lse ps\- 
ehologieal appaiiitns and Instruments, nnd 
ays-urate helenlllle methods to scientific 
school cdticalloiiMi iirohlctns. particularly 
methods of hygiene teaching ami cs-onoiuy 
and teehnii|ue of leaiulng. (,'!) evaniiiie 
sehiKil ehlldreyi Individually andeolUs-tlye 
ly with n vh'W lo udy islng as to their setmol 
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prtHCB(lona) iniiiiaK<-D)eiit. and (4) dive practical and 
theorHlciil liiHtniotloii In pxperltncuto 1 pedagogy. 

Pi'iliiKiiclciil linoKtipitlmia are carried out also In 
luboratnrleH and Instltntes. 

AiiiilliHi (if pwlaKok'lcal laboratory Is remarkable 
iiinl Im Ui(> tli'Nt of IfH kind In file world. It Is the 
f‘sinhii-]‘r(l<iliniU'n1 Iniitituti’ In St. I’etersburg. This 
liiHiiinie 'vtiR founded in IlHiti. by the generous gift of 
a gri'ul ItuHslnn plillantbroplsl (V. T. Slmln), who 
Kine to the Instllnle a beautiful "Internat for the 
St\nl> of Man as a Subjeot of KduciUloii," and also 
ritl.tHHt rubles The director of this Institution Is the 
famous Russian hlologtsl, V. M. Reohtereff, president of 
the Psycho-Nourologlcnl Institute tot>ened on February 
.'Ird. lt>08i, founder of the first (trlnilnologlcal Institute 
of Russia tSt. Pi'tersluirg, tlkiS), and one of the great¬ 
est selcntlsts In Russia The plan of the fisycho-petlolo- 
glcal Institution Is to piaolde for 10 to 15 lieds to study 
the mentality of human lieliigs as subjects of i»duca- 
tlou Hach subject is studied and educated from birth 
up to 21 years of age The first child who entered this 
institute was a halo ho,^, nniued Ser.vojii Purlnkln, 


The lu-ogriimiue of I lie stndi*>s of thesii tirihles Is too 
long to present heie We ma.v luontion, however, that 
It Includes not only I he prohleuis of the present, but 
also thosi- of the past of the cldld. 1 e, his hereditary 
traits and his prenatal life. Here the.> study carefully 
the ehlld's organism with all lls function, and the 
deismdeiiee of the organs uiwn envlromuent. The 
Childs tcinis'rntnrc Is noted ever.v day as well us Its 
pulse lls hrenthlug. and its imurlshnienl From time 
to time the child’s weight, tiody proiiortlons, teething 
and \arhms discomforts (injuries, sickness, etc ) are 
recorded The whole development of llie sense organs 
Is studied All these observations will give the most 
tirecious practical conclusions in regord to the first 
days of a child’s ps.>cho-phjslcnl life, the first steps of 
fits bodily growth, which Is closely counecte«l with the 


a steel Jacket. It Is none the less efflcaolotw because 
the jacket often comes off and acts on Its own account 
as a Jagged fragment of metal, lacerating the human 
body. The B’rench liiillet, though not Jacketed, Is no 
kinder to the enemy. It Is longer and sharper-polhted 
than the Qerman. and Is made of a mixture of copper 
and zinc. Becoming bent by rlcochettlng. It aometlinea 
enters Its victim's body In the eliape of a book! some¬ 
times It “tumbles" In its flight, enters broadside-on, and 
makes a long, gaping wound. TJp to n range of 800 
meters tliese rival liorrora are one as bad as the 
other. 

The gravity of the wounds deiteuds on a multitude of 
conditions. On the rocks of San Jtian, where the bul¬ 
lets rleochetted In wuiulerful fashion, the American 
surgeons reporte<l frightful Injuries. It was the same 


Prof. Wladimir Mlehailovich de Bechlereff. 

He w«« tiora lo 1S8T in Wlatks (Itniisia) and In one 
the groatuat living Uuaaian Hcicntlata, wliusv worka am p 
llsh(>d Id Ruuian, Ucrnian. Krcncli, and Oobeiniau 


Which only monihiOo 
shells of the uayal gnus 'Hot 
asphyxiate, amputate (|lpcfloiM of'tl» 

Dr. Helme's study of tile 
and its eSeots at vaetoiu. ranigea, aii||i|» 
sues, 'Should be minutely Interesttad ' 

“the pomp and clmimManee of g(til|siM;j«^ 
effects on bones, lu particular, are 
explosive; (2) oommludtlve; (8) eol|p|f||alk 
resulting when the range is sot great||i4Wi|l|l^^^ . 
eplinteis the bone so thoroughly ss ||^gi^||||pW^^ 
qnent acoussUons of using ezploelTe IgjPtg W 
become a feature of modem war 
premier to the zone of from BOO to 
tingulshed by the danger of brinaif tgiNh 
ments of soiled clothing, carrying 
effects are observed only lu the main ffplP (dg 
in the siKiugy extremities there Is yiw ^ 
except when the extravasation of BMi 
diseased condition of the joint. £ . 

The effects of projectiles on soft tUMM 
contalnltig liquids has led students 
some highly Intereatlug extterlmenta. 
an empty metal vessel nuUcet* a small ho|(>4|ii g | | W 
and leaving. But a bullet flred at tbe gpm ImH 
vessel filled with water, while It enters tliMigfdk II fSpK 
hole, as before, leaves through a jagg«| 
eentlmeters wide. This very fairly llfMllfMllM JM 
effects of a bnllel upon, say, a human stjRiplwhu IBm 
explanation advanced by the experimenterjp: ^Ibglm 
pBsaage, the bullet carries with It moleculok, uMlpiMe 
of very small mass, but move with gredt «aigi||lM|y,: 
these. Iming projected in nil directions, have tbfi 
of compressing the Inert molecules (of the s|||l(knuslilNII 
medium) and an outburst of the wall of ^ «agsM 
follows at the egress of the projectile.’' Anl «u |g Is 
I but bullet wounds In the stomifeh, bladder, 1|Mr. ,p- 
testines and bead, received at short range, |ansi|lMe 
veritable explosions of these parts. 

The writer concludes his discussion with tlw «gp- 
sulatlon. such ns It is, that science and bumanUff ap- 


mental growth hi addillon to that a scries of very 
Interesting scientific sncl praotlcul (inesllous are studied, 
viz, balilf formation fn children, natural (native) and 
artificial (due to exercise onlj) laoveraenls, the child's 
relation to oousclous und nncouscious obJ«*ct8, his rela¬ 
tion to his new n<H]imlMla)ices and friends, his fears, 
etc 

Such III) ol>je<‘ll>e, patient und constant Individual 
study will bu of Iniuicnse value to iwdugog^', physiology 
and jis.vphology of tin* child The .S( Petorsbni'g Institu¬ 
tion should be a great aid toward making good implls 
and good teachers. Loglcall.t, It does seem that we must 
know hy experiment, liefore we can teach, or before 
we can show others how to teach school children. Ourl- 
ously enough, we Iniv(> thonsands of normal schools, 
but are Just beginning to talk about the need of the 
kind of sctiool that should jirecede the normal school, 
Still we ought to tie content that tlie old school method, 
founded ut»iii n rigid faith In the book and traditional 
processes. Is loosing Its ground almost dally. 

The Other Side of War 

B y this caption Dr K llelmc, writing In /,<■ Temps, 
mennv to Indlcnlc the rougher side with which those 
individuals cumi* into painful contact who feel within 
their own skins tlie effects of iiKKlern vveaijons To 
the question Will war be mure murderous In tbe 
future'^ this c.\i)ert answers with an nnhesltatliig 
utllrniatlvc Wars, it is true. Instead of lusting a hun¬ 
dred. thlrtj, or Seven .vears. as In liygone days, now 
Iasi unl.v II fi'w luoiiths. llni this, he says, simply 
means that ttie lilows nre heuviiw, and the combatants 
are sooner cshansiisl The |{iiNso-Jn|«ineHe war lusted 
onl.v elglitcsai months Iml the liuttle of Shu Ho. lu 
Manchuria. Inslcd twelve dnjs Thus, uithough the 
iiiitnlier ol killed and woiindisl per day la the actual 
fighting ol the Kniiieii Heriimii war nni> have been 
greater, the losses In liiitlle In (he Manchurian caiii- 
pulgii were iiineh gieiit(>r hi the aggregate Tbe tru]> 
tcrrllile fact, howevei. Is tlic increasing projHirtiou of 


at Hplon Kop, lu the q'runsvual. It used to be said, 
optimistically, that a bullet heate<1 by friction in the 
barrel of the rifle would reach Its object nseptlclzed by 
friction; but this bojie has bwji distielled by the re¬ 
searches of von Koler. slxiwlng that the teinjierature of 
the projectile never comes within many degrees of that 
which Is necessary for the destruction of inlerolws 
Ttie cruelty of tbe modern bullet bus Iteeii uugmeuled, 
t(w>, with tbe Increase of Its rotation, so tliut It acts 
not only us u club, atriklng a heavy blow, and a per¬ 
forating |M>tut, bnt aim) as a gimlet which luoorates the 
tissues. 

But bullets, after all. nre mild agents of destruction 
when compared with up-to-date shells. The shell 
wounds In the war of JS70 were only 01 per thousand; 
In the Manchurian cunipelgn they were 170 iwr thou¬ 
sand; in the Balkan war of lflI2 they were four times 



pear In a much better light when we consider flpr 
achievements for the benefit of the good men who gre 
wounded In their country's serrice. 

A New Wright HyditHuaropLuie 

A new type of Wrlght hydro-aeroplane has been de¬ 
signed by Wilbur Wright In the tests which have 
bi-oii conducted on the Miami River, near Dayton, <>. 
Mr. Wright has already made more than a hundred 
suecesaful flights. Tills new machine, which la known 
as tbe Wright Model OH, Is remarkable for the eaae 
with which It starts and alights. The planes, rndder, 
motor and drive follow tbo standard Model C lines. 
The span Is 88 feet, chord <1 feet and the surface area 
about 440 Miuare feet The weight empty la 
pounds. Including the main float which alone weighs 
240 pounds 'i'he hydroplane unit consists of a single 
flinil ft fm-l wide, 10 feet long and 10 Inches deep, Iw- 
sides H small (lontuoii vvhleli suigHirts the tall. The 
machlni' is tspilpped with a new Wright slx-cylluder, 
60 horse-jMiwer motor, which drives two KV4-foot pr(> 
pellers. 

One Starter in the Engliah Coaat Flight 

T he London Daily Uail's $28,000 contest for the 
circuit of the British coast with an all British 
hydro-aeroplane, was started on August letb froni 
Southampton with only one fwrtlclpant, Harry G. 
Hawker, the wlnuer of the Mlchellu prize In 101*2, 
Hawker curried a rwissenger, and made his first lauding 
at Ramsgate, a distance of 144 miles from the starting 
imlui, which was covered In 143 minutes. His machine 
la a lilplane eqnlpiied with a 100 Imrse-imwer motor 
and vvlth a tractor propeller. The only other entrant 
remaining on the list of contestants Is Frank McCleau, 
who did not reach the starting imlnt lu time to begin 
the flight with Hawker, but who was expected to epter 
the contest later In tlie week. 

The Retireucttit of Commiaeioiier Moore 


mortal to iioii-uiortiil vvoiiuds. In the Franco-German 
war of I.S70-7L the rictorlou.s army lost ten men killed 
lo ever.v 08 vvouiiUcd, In IIHU 05 tliere were ten Jaj>- 
Biiese killed (o cverv ;!7 wounded. 

Cuming to till- explanation of these fuels. Dr. Ilelme 
dismisses as '‘ii lnml»le.some legend" the story that 
modern bullets, being smaller and uiovlug more rapidly, 
Inflict less serious wounds Really slight wounds, he 
maintains, henl mori- (julckly and more thoroughly 
nowadays than formerl.v ; but the severe wounds arc 
no less severe and much more frccinent. To illustrate 
this the writer considers, first, the form and stnicture 
of projectiles and (ben (heir nioHoiis “The lance well 
Kandled inflicts severe abdominal wounds,’' and the 
Japanese cut-aud-tbrust bayonet "Is terrible," but the 
writer’s main theme is the effect of projectiles 
First comes the rifle bullet, "but yesterday the Queen 
Murderess of jputtles,’’ Tbe Geminn bullet consists of 
a core of lead bardouod with autlmuny, covered vrith 


Some anthropological inatrumenta which are uaed 
in a pedagogical Utboratory. 

as numerous as in 1870. Tbe shrapnel shell has the 
advantage (to Its employer) of scattering destruction 
by weans of some hundreds of small round bullets as 
well as the fragments of the shell itself. This "devil's 
waterlng-is)l,’‘ as the llnssian soldiers called It, works 
l>est within n radius of lo to fW meters; at lOl) meters 
Its "dewdrops” are stRJ lively enough to lametrate 6 
centimeters of rdne board; at 300 meters a tnrbuii vrill 
protect the heod from their effects. The tortuous In- 
cisloits inode by sliraimel are particularly dlttlcult to 
dlslufect. But In spite of all this, and though the ear 
of the most hardened veteran la said never to become 
accustomed to ttie death-song of shrapnel overhead, 
the common shell Is really more terrible. Its frag¬ 
ments, brought to a very high temperature tty the 'ex- 
ploeton, “barn Um flesh so aa to eotagwl erlMt of agony 


E dward B. MOORE, retired from the Patent OOee 
on August Ifith, after a service as asslatant cuilii- 
lulssiuner and commissioner extending over twelve 
years, and following service on the examining oorp cf 
about eighteen years. Mr. Moore has entered upon 
the practice of patent law, becoming a member of the 
Arm of Moore & Clark with offices In ’WasblDgtoii, 0.. 
and New Tork city. 


Cleaaiiig Boikr CleifM 

A GOOD way to ctMU tbe depoelta or staine from 
the glass gages on steam bedWs je to remov« iipA 
soak them In the follafwing solutlan: WateCr six qcflMipf; 


salt, 1 ounce; acetic ecM, 1 otwee, After the 
thoroughly moistened nlace aone baklag eudA Igpme 
and place back lb tlte fMittttloa. A giw W ovuir^l 
retnovee the Iron of enkAoni atgliMi to tlie Wi«!, ^ 
solution Is tanmiece to bto iibtolip A 'deto- 
tbnmgti tbe tube it flibatotoitoitototo* eiH.) 













J i iMMtori «r« no( mpontiblo for »tatm,«nu 
oom$pondrtnce oolumn. Aoonvmowi mm- 
• orumat be etmaiderei, hut (he namei of 

■ ..i. . iuUhheM wKm to iettred.] 


. M Afsfcnowledgmeiil: of Indebtednctt 

<fll|illl|||p> of the SctKNTiric' Ausrican: 

~ ‘ fawio of Pubruory 8th there appeared under 
an artiole entlUed “MbaU We BuUd BatUe- 
Binoe that time, and particularly within 
t few days when the question has been the sub- 
omiliderable disoussion, 1 have heard quite a 
I fhvorable comment on the etuid then taken 
( this tiqie of vessel. 

t aCKuments therein advanced are in no sense 
\ and for both the argruments sad the manner 
j them I am indebted to former Naval 
r' R. H. M. Robinson. 

IwUPPiM ba triad if you would publish this tetter in 
droulat^ R. D. Oatbwood, 

^ ‘ Naval Constructor, U. 8. Navy, 

Fleet Naval Constructor. 
IMlad States Atlantia Fleet, 

’ O; S. B. Wyoming, Flagship. 


A imdhil Decision Involviitf the Camera Film 

A nnClSiON WB8 reomitly handed down by Judge 
Hasel of the United States District Court for the 
Western District of New York, In the case of the Uood- 
WlM Film and Camera Company vs. the Buetmaii KoBsk 
CiOinpany. a declstou. which, if sustained on appeal, 
will he of far-reaching effect. 

Roll-holders fur tlluM were suggested nt a (Minimra- 
tlvely early iierlod Their use. however, was restricted 
There was a demand for a flexible and rolluble film 
MUi*|H>rt which could Ite conv«uleutl,v carried b.v the 
Idiotograpber in place of glass. In INKS mich a tilm was 
devised and made practicable by Mr. George Bastmau. 
This film was of t>ai>er coated with a gelatine bromide 
which became the negative and which was readily re¬ 
movable from the paiier. But there was still a desire 
for more satisfactory film supiwrts. The pa|a>r strip- 
plug Aims were objectionable on account of the not In¬ 
frequent appearance of the grain of the imi»er In the 
picture and on account of the thinness of the fllm, 
Which made it dltflcult to handle In the printing o|H>ra- 
tlou. In spite of the succt‘ss attained by the paper 
fllms, they were soon displaced by a transparent flexible 
nltro-celhilose fllm support upon which the sensitive 
etnuMou was flowed. This fllm was placed uiK>n the 
market by the Kastman Company, hut Hannlttal Good¬ 
win claimed that he was Its original Inventor. 

Goodwin t<H)k out a patent In 1«9H for a photographic 
pellicle and process of producing It which was acquired 
by the tloodwlii Film and Camera (Company, and which 
WHS made the tuisls of the imtent Infringement proc(*ed- 
lug decided In favor of the com|>lalnant b.v Judge Uusel. 
In his patent, Goodwin states that a solution of uUro 
cellulose (not the couimerdal coniiwund known as cellu¬ 
loid dissolved In alcohol or ether) dissolved In iiltro 
Iteuxol or other noti-bydrous and non-hygroscopic sol¬ 
vents, such as may Im employed In prodiicltu; celluloid, 
ns distinguished from collodion and diluted in alcohol 
or other hydrous and hydroscopic diluent, Is flowed over 
glass. A smooth, transiwreut. Impermeable fllm, cap¬ 
able of Iwlng subjected to photographic fluids without 
being affected thereby Is obtained. The solntlon ob¬ 
tained by dissolving the nitro-cellulose In this iiun-hygro- 
scoidc solvent. Is diluted with alcohol or some other 
diluent, which, like alcohol, serves to dilute or expand 
the volume of the dissolved nitro-cellulose and Inereasi' 
Its fluidity, and which may be and ordinarily Is hygro- 
si'fjpe, miscible with water and highly volatile. This 
diluted solution is then applied to a smooth and bard 
surface, from which It may be stripped when dry 
Because of the high wolatlllty of certain elements 
contained In the solvents, they evaporated rapidly, leav¬ 
ing the pellicle more or less fluid, until the high boil¬ 
ing elements, which evaporate more slowly wert> also 
evaporated, whereupon it became bard, .trguaitarent, 
and non-porous. and being without oil or greaslnCss, re¬ 
sisted the injuiflous effects of the photographic emul¬ 
sion. The dmirvd result was achieved princliwlly 
through the Mgh boiling quality of the solvents and 
their noo-hydroue and non-hygroscopic character. 

' There rras considerable argument in the Patent Ofllee, 
after Goodwin’* application fUr patent was Died, in an 
efftirt to persuade the primary examiner that a patent 
for procaiB and product should be granted. The aPPH* 
oatlon wae floaliy rejected in 188a An aigteel was 
taken to the Board of KxamliuWs In (Ifatef, and the 
dedltoU Of •the Board favored tim Issuing ot the patent, 
tlw Bwrd, BWhstnpttally adoptllig tlm view tkiit the 
iiB; .dlM not dleclMe moan* for aueoegefttUar pro- 
BbfNir of tke kla« etMmUled In the 
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Long before Goodwin's day chemists were aware of 
the fact that nttro-bensol and amyl acetate iK>sHeHHe<l 
non-hydrouM and nou-bygroocopic properties, and classed 
them as solvents of nitro-cellulose, gun cotton and 
pyroxolene. Goodwin, however, drew a sharp dlstliir- 
tion t)etweon his solution and the solutions of coIbwHon 
or celluloid, which was composed of nitro-cellulose and 
camphor ordinarily dissolved In ether or alcohol, and 
expressly disclaimed the latter, all the while elaimiiig 
an Improvement in the specifle combination of nllro-eellu- 
lose dissolved In nltro-ben«>l or other iio)i-h.vdiouH or 
uon-hygroscoplc solvents, and diluted In alcohol or Its 
equivalent. In its decision the court adopts GtsMlwln's 
contention. 

During the pruseciitlon of the case In the Patent 
OtHce, Goodwin became Involved In an Interferciiee with 
Kelcheuhnch Itelelieiibach, who had no knowledge iit 
the time of hts Invention of Goodwin's appllcalloii, de- 
scrllK'd bis proeess as depositing or spreading a fluid 
solution of nltro-c‘ellulose and camphor itjNiii u sultalile 
surface. He disclaimed the Issue of the liilerfereiuH* 
and canceled bis broad claims Hubsequently letters 
patent were granted to Releheubaeh, covering bis stH> 
clflc process, namely a solution of nitro-cellulose and 
camphor In methyl or wood alcohol with u quantity of 
fusel oil and amyl acetate added. Goodwin had never 
claimed camphor as a solvent, but on account of the 
resemblance of his solution to celluloid, which contains 
camphor, the examiner decided that interferenpe with 
Heiclienbach was proper. Presuming that his broad 
claim had been allowed, Goodwin practically coiu-etletl 
priority to Relcbenbach's apeclttc process, and conse¬ 
quently his succeswir in title was estopped from assert 
Ing Infringement by fllm supports made in strict accord¬ 
ance with tbe Reichenbach formula. After its issuance 
tbe Uelcbenbach patent was cltetl as anticipatory of 
Goodwin's broad claim, until on apiteal to the Commis¬ 
sioner of Patents, it was held that wch a imteni Itelng 
later than Goodwin’s application. It was not a i>roi»er 
citation. 

Meanwhile, however, the Elastmati Company iiiur- 
keted fllm suptsirts made In ac(*ordauce with the Kelch- 
ciibach jirocess, and these snpiiorts were regarded ns 
solving tbe problem and were used largely in platv of 
glass. The court held that "in deiiartiiig from the s|m*- 
clflc formula of its own iialent. the defendent utilized 
the equivalent of the metlnsl siiecifled bv GisMiwiu In 
his tiatent and achieved the same result The Retchen- 
bocli solution was eoneededly prepared with spiwom- 
mately flu per cent of camiibor. which, according to the 
pnM»fM, was decreastMl from time to time to nlHUil 1 i 
Iter cent relative to about 22 i»er cent of iiltro-cellulose, 
s decrease' In the quantity of camphor sufficient to over- 
c<jine objections" These objections were the ern'kllng 
and puckering of fllms made In aceordanee with Helch- 
eubach's process The court decided that the two 
ItnK.>esses "are not distinguishable in principle" "The 
Imt)rovement in the tilm suptiort Is due to the eoinldiiH- 
tloii of equivalent high and low hollers, and therefore 
the doturture In its production is merely within the 
scoiK) of tbe claims," 

If the Kastman Comtuiiiy should lose this esse on 
aiqiesl, the pretsmi owners of the Goodwin ]iateiit m.(y 
And themselves entitled to cidlect damages Involving 
millions of dollars. 


What Are the Ten Greateit Inventione of 
Oar Time, and Why? 

A Priie Article Contest Open to All Scientific 
American Readers 

T HH November Magazine Number of the Hcibututic 
.iwBRK'AN is •«> lie devoted in iwrt to a review of the 
groat InvenGoiis of our time. Because a large mnnber 
of BcuiNTirio AMBBirAN readers are either Inventors or 
users of Inventions. It seems to tbe Kditors that their 
judgment of the inveuGous produced In our time which 
dekerve M be called the greatest, their appraisal of 
the relative Imiiortance of the paramount technical 
achievements of our day. would be of peculiar value 
and interest. Therefore, it has been decided to leave 
the entire subject to them 

Tbe publishers of the HcicNTiric Ambbicah offer 
three prizes of glflO, flOO aud gfiO, resiioctlvely, for the 
throe liest artleles on the topic, "What Are the Ten 
Greatest Inventions of Gar Time, and Why!" 

Contestants for Uie prize must ohserve the following 
rule*! 

1 . Kach article must discuss and answer the follow¬ 
ing three qaestlons ; 

a. What, in your eottmation, are the ten greatest 
Inventions produced within tbe last twenty-five years? 

It. What are your reazoq* fmr this selection? Justify 
your selection In each case. 

0 , To what person or persons i» the greatest credit 
due in the developing and perfecting of each invention 
which you have seleetedT 

2. entire Mbjeet mnat be covwed In a type¬ 
written arUole not exeaeding 8,000 worda in length, 


iflii 


Slid must lie treated as simply, lucidly and non-tech- 
nlcally as posslhle. 

S. In deciding what are the (eii greatest Inventions 
of our time, the coideslmits are limited to miichliies, 
devices and discoveries corainerebilly Intnslueed In Uie 
last twenly-llve years, 

4 Since the Scientific Amkbican l-s “the weeUl.v 
Joiirniil of practical Informaflon,” and lls readers iiriie 
tical business men and Inventors, the articles hiilniiltted 
should deal onl.v will) patmlahlc inventions iiiid <IIh- 
coveries, 

6 In order to guide the contostuiit In deciding whiu 
Is a great pioneer Inv’entloii of our time. It Is suggested 
that practical success and general usefulness to maii- 
klnd lie used as a lest \ modern dtscover.v may have 
been suggested long ago Hiid Its underijtiig theory even 
workeil out mathematlcHlIy, ss In the case of wireless 
telegriiphy, but nevertheless It falls wllblii “our lliue,” 
If It has been made generallv accessible and useful 
wllblii the last twenty-Hve years Kiit ciaaiiiercbil 
success should not be the sole crilerbai Tbe Hy¬ 
ing machine has not yet added tullllons to the na¬ 
tional wealth; 1ml, for all Unit, It Is a great Invimtlou 
of our lime Mere Improvements on well-known and 
successful devices are not to be numliered among the 
great Inventions of our time Because" an Invention was 
first patented more than twenty-flve years ago It is 
not necessarily debarred Tbe date of eommen-lal In¬ 
troduction not the date of the patent governs The 
Invention, moreover, uetid not have been ucluully pat¬ 
ented, hut Its subject matter must be of u pateulable 
nature. Patentability Is merely n test of eommerclal 
Iiractlcablllty. 

fl CoDteslnuls musi not disclose llielr Identity. Kach 
article must lie sigiasi wllli an assumetl name and must 
iH* accompanied with a sealed oiivelope. on wblcli tb ■ 
asHumetl name Is written, aud In which the real name 
and address of the author is contained. 

7 t’ontestaiils must address llielr articles, aceom- 
piuded by the eiivcloiies eoiilalntng their real iiaiues, 
to “The Invention t'oiilesl Kdllor of the StiENTivu' 
Amebjcan, :W1 Bnaidway, New York city " 

5 Tbe articles will 1 k‘ isissed uisni by n Board of 
.ludges, whose munes will lie aiiuoiiiieed lii a future 
Issue of the Hcientific Ambuicvn 

t). The Board of Judges will recehe oiilv the arti¬ 
cles submitted; the envelo|ies conlalning the true names 
and addresses of the authors will remain In the pos¬ 
session of the Kditors of the S< ikntikic Amkbican. 
When tbe judges have made their decision, the Kditors 
will oiien the einelopes of the winning contestants and 
notify them of their success 

10, The decision of the Judges will he nniioiinctHl In 
the Scientific Amkhicvn of November 1st, ll)i;i The 
prize-winning urilcles will be published In the order 
of merit In eonsecutive Issues of the Scikntifu Ambhi- 
I'AN, lieginning with the Issue of Novemlier Ist, 101,1. 

n The Kditors of the Scientific .Ymbhican reserve 
the right to imbllsh in the Scif.ntific Amrrhan or the 
SciBNriFic AwekH'AN Scpi’lement articles which have 
not ls*en awardMl prizes, but which are deemed W’orthy 
of honoralile meutbai, 

12 While coiiti'staiils are not required to supply 
pictures with their articles, illustratlutis will lie wel¬ 
comed If drawings are submitted, they need not he 
elaborate, tbe staff artists of tbe Scientific Amkbican 
will work iliem iiii for reproduction, provldnl the mate¬ 
rial supplleil Is intelllgihle. Do not send |iletures tom 
from lasiks and imrlodleals: lliey (‘annot alwavs lie 
reproduced siitl.sfiieturll.v. and llielr unniitborUed re- 
Iiroductlon may constitute a copyright liifrtngenient. 
If photograplis markeil "copyright" are sent, they 
should lie accoiiipanied with the copyright owner's writ¬ 
ten iB>rmisslon for their re|»roducllon 

13. Members of the stuff of Muiiii & lUiinpHiiy, lii- 
coriiornted. imlillshers of the Scientific Amkbican. and 
of Muiiii A t'ornpaiiy, solicitors of imtenls, sre excluded 
from the contest 

14. All arllcles will lie recelMsl up to 5 PM, Seti- 
tember 1st, 11)13. 

The Current Supplement 

I N this week's issue of our >Scri'i.KMKNT Prof Kuw- 
renee Martin of the I'nlverslty of Wlwonsln. who 
has iM^en leader of several Alaskan exisslifioiis, writes 
oil glaciers and the effi'ct of their movements iiisiii in 
ternatlnnal boundaries — II. M, Nichols coiitiltiiiles rn 
article on the liistiillutloii and cure of storage liatteries. 
—Many of our renders will take a personal Interest In 
a discussion of the advantages of electric light as com 
pared wdth gas for motorcycles.—Robert F I'li'rce 
reports on the preparation of u source of artlflclul day¬ 
light by the usi' of sullahly chrisen light titters 
—Lieutenant Colonel J K Kuhn coiitrlhutes the first 
InstHlment, dealing with trutllc liy land, of a series of 
urtlclej entitled “Some Aspects of the Subject of Trans- 
purtutlon."—^In last week's Issue we had an excellent 
review of our present knowledge of the blood as U up- 
I>enn In health. H. G. Pllmmer tells us souethUig 
this week about the blood in disease. 
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Dissecting a Military Dirigible Airship 

An Interesting Experiment With the New Vl ” 

By Dr. Alfred Gradenwitz 




Air Strength of fioMia 

A OCOBDINQ to the London Timea In the Doma on 
^ June 24 the chief of the general staff, nptjrtna to 
numerous Inquiries, stated that In the course of a year, 
since a department for aviation had existed In the 
ministry, the nnmber of aircraft had Increased 
The ministry would not rest until a llylnn detaobment 
had been estabUshed In every army corps, to carry out 
■coudug oiierations In time of war. The mfolstiy had 
aataed the first opiuitoalty 
to double the noinher of 
dirigible balloOM 4^ JiadI 
aetpilred alrUldw. «t 0» 
•kind fenowu as aectli 
“drendnoudkW of the 
newest type, fniese wnit», 
fitted wjth the intett i»- 
provenients, and wan prd^ 
Tided vdth auMUnHIiuH 
bomh-throwera, and ta^ 
gntdiln aiwarataa. It mi ; 
true that %rinany ikad ll 
dingibtea, \iut only n of 
these dame np to the stands ' 
ard of ttap ifreat itaesUtt 
dingitiian. Ail tfn «t 
sla’a dtrigiDa* .eoiat am ■ ■ 




and 
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A N liitereNtliiK operntloii was recently pc 
■^whoii the (lerinun dlrljrtblc "VI” was fak 
In iiworduiice with mllliar.v rcRnlatlons, thus 
o»il the dceluner’s claims that the ship Is a 
down" craft 

The uerlnl cruiser, which In apistarauee res 
rigid airship ot the Zeppelin tyia*, had 
vlclnltj of .IllHcli. Her crow, assHtod hy 
began on the saino evening the detaching of 
and the oAacuatlon of the gas envolopi!. On 
lug day, the keel, consisting of sits'l tubes, 
screwed, Ihe various sections Mug loaded on 
Wagons, which hy the following noon reached 
SBldorf alrshlii shed The distance covered 
miles. After n day’s rest, the keel was 
same crew The whole |s*rformaiice stioke 
the reinu rkuhln success of this new 
tyite. 

The "Vr’ has lieeu hullt according to the 
ents and Is of ihe seml-rlgld type, 
claluiod, the Individual advantages of the rigid 
rigid systems and avoiding their draw-baoks. 
capuelty is 8,.Too euhlc meters, the length, 
meters, and the maximum diameter, 13 
main distinctive feature Is a rigid keel frame 
tng a covered gangway Immediately below the eriveloite 
Kasy access to all (laris of the craft la therefore secured 
while under way, and at the same time an artificial 
stltfeniiig Is pi-ovld(>d which does away with the neces¬ 
sity of any iiddltlonal cars, This frame, which forma, 
as It were, the breastbone of the whole airship, not only 
|«ermlts the loud to l>e Olslrlbuted as desired (arrang¬ 
ing e g., the ballast and fuel In small tanks In any 
part of the keel), but Insures an advantageous arrange 
ment of the steering mechanism, far away from the 
center of rotation at the stern, without overloading the 
latter 

The enveloiw Is a single large gus-comimrtment and 
Is fitted with two auxiliary ballonets Intended primarily 
to maintain the proiar gas tension, while serving as 
well, in cases of emerg¬ 
ency, for changing the alti¬ 
tude The shais- of the gas 
bag is preserv€>d In the 
usual way by two self-con¬ 
tained eeutrlfugul blowers, 
means l)elng provided for 
each ventilator fan ho be 
driven from one of the two 
main motors, and to feed 
both the fore and aft bal- 
louets. The blowers and 
gas liags are controlled by 
the ptlol. Hand operation • 
has likewise t»eeii provid¬ 
ed for. 

•Normal steering In a ver¬ 
tical direction Is effected 
li.v means of planes ar- 
riingcd like Venetian 
blinds. The keel la strong 
enough to carry without 
any support the weight of 
all planes, wltUPau ample 


The “Vr in fight 


Canyittf Mw k«ei4MaM ‘ 'Utrnmt- ' 













Thy Mflne nmn «f the *T Ddraii Goeh," aliowiiit the main propeUlnK and 
dynamo-ibiring enginea. 


HIkK<h 1 UK u four-iiiiist(>(l fori* tiiul aft 
Hchooner HiircadliiK wnn** miiiari* 

feet of canvas c.xcludliiK Imllooii sails, slip 
Is 200 feet lonif, Ms fi-pt liro.id, l)V 21 fwt 
R Ineliea deep, displaces l.lot) tons, miii) 
meusuw'M 1,000 tons poss The accoin- 
modatlon for the owner and his friends 
Is artistically dworatisl aial elcKautly 
furnished, the furjitlure eonsjstinK of re¬ 
productions hi a l,ondon AVest Knd tlriii, 
of exlatlnK examples of the iM'rlod of Will¬ 
iam and Mar.v. Most of It Is In wahmt 
The dlnlne room Is in while enamel with 
{Htnels depleting ancient stilps The draw¬ 
ing room Is framed In walnut. Klstwvhere, 
except In the chart room, white Is pre¬ 
ferred, an excellent effect ladng obtained 
In the children’s risim liy adorning the 
panels with delleatel.v traceil jUdijn-s In 
pale blue of hunting scenes In olden times 
With all this elegance of accommodation 


Gm Engliie Yacht 

By Maeintyre 

T he veasel pictured tii this article, is 
In aeveral respects nnlRue Hhe la "Y 
Ddralg Ooch. ’ which Is Welsh for “The 
Red and was built oil the Clyde 

from deolgna by Mr. William Cray, a well- 
ktrawu Itrltiah naval urehltect, for Mr. 
Godfrey Willlama of Aheris'rgwiu. Mr. 
WllliHma la a wealthy WeUbmnn who has 
Inherltod from a long Uue of hearers of 
Us name lands in t^uth Wales which are 
rtcb In coal, especially anthracite. His 
bobby la ocean cruising, and be has in 
his day owned wore than one large yacht 
None of these «]ulle ploused hlui, however, 
so he set about the formulation of his re- 
qutremente and handed the result over to 
Mr. Gray to be embodied in an ocean-going 
yacht “V l>draig Goch" is the yacht. 

























• y uaruls 0(X'li" comblnet) tbo Htruotaral 
HtrptiKMi uf II nit‘roHntlle ship. She has 
Ik‘4'11 hiillt. Imlml, lo Moyd’ft blgbcwt clatia 
for willliit; HhlpH, iiMil In nxceiiH of Ui« r«- 
Miiii'ciut'iilH. her main d<M?k tx'lriK tor the 
arenter |Mirt of Uh leiiKtIi vviitertlkbt. Hh« 
<K till* liirKHHr motor nuxillary yacht ever 
liitlll III Kiiro|ic*uji wnteifi, niid the first of 
iiii\ k1 /4> to Ih* iiroio-lled by menus of n gas 
ciigliic Tlu“ power for her motors is pro- 
iliieed on board from iinthriieite coal, of 
wlilcli she cun carry In watertight bunkers 
Kiitllcleiit lo take her round the world 
iinder iHiwer alone As the fuel is used 
the hunkers are utlll7,ed for w’uter ballast. 

The main propelling engine Is a six- 
cylinder tyiH' of lOtJ brake horse-power, 
and It drives a feathering propeller 
throiiKli a clutch. A less powerful four- 
cylinder engine of the same make drives 
a dynamo which provides the iwwer for 
lighting the ship and working the deck 
machinery In order that there may be 
no uiH-d lo use this smaller engine at night, 
a swondiiry battery has been fittwl, which 
Is eiiuul to the work of the whole of the 
ship's phint ftir twelve hours The main 
engine can lie disconnected from the pro¬ 
peller abaft and used to drive an auxiliary 
dyimino 

The vessel Is heated and ventilated by 
means of thermotnnks. which artj, In this 
Instance, and for the first time Id a yacht, 
adapted to the use of sea water In tropical 
climates The lemiK’ralure on hmird can 
never be more than 2 or ,’1 degrees In ex¬ 
cess Ilf that of the sea water. Nothing 
which the owner's exiierlence of seufurlng 
Could suggest has been left unprovided, 
tlown to roller reefing gear on the booms. 
The yacht, which Is now cruising In 'West 
Indian waters, has proved herself to ima- 
sesa fine Weatherly iiualllles, and her gas 
plant has so tar given excellent results 

Bird Cafltle Built by a Blind Man 

T he accomtotnying ph<itograplt pictures 
the work of a man deprived of eye¬ 
sight who bus devoted his life and means 
to the protection of Insect-destroying 
birds Solely through the sense of touch 
he baa constructed u bird house of UK! 
rooms to provide ii home for the purple 
martlti. Mr. John T Tlmmous, the build¬ 
er of this bird castle, Is nn authority on 
bird hous«>s, having erected niuny homes 
for his feathered friends He has also 
written many articles of intereaf, on the 
purple martin and other Insect de¬ 
stroyers, 

Detroit’s Novel Pay Car 

B ecause of the robbery of the patrol¬ 
men who were formerly sent w'lth the 
pay envelopes for the city lalairers, the 
city of Detroit, Mich, has forestalled 
further hold ups by iiistnilliig a pay car 
of unique design. It Is an automobile, 
Htrongly built with Inclosed body and 
iMirred windows. The eutcance which la 
in front Is guarded by two armed patrol¬ 
men, one of whom drives the car as well. 
The Interior Is conveniently arranged for 
paying off the men, and the cashier alts 
at a swivel chair wltli his coroitartmeiits 
full of Indexisl envelopes on either side, 
and a small jiuylug ledge Iti front where 
the men Hue tip to receive their wages. 
The car Is the first of Its kind, but will 
proliuhly nut he the Inst, as It seems to 
meet a imhllc need 

Benzine as an Aid to Red Blood 

A CCOKDIND to lh<t observations of 
Marker nial at a later date those 
made by Sellliig. heiizlne has a marked 
Ueflon upon the corpuscles of the hhaal; 
In fact, 11 Is found to destroy the white 
coiiuiscU-s without much action on the 
red. These results led Voii Kornngi to use 
hciixlne In cases where the blood contains 
u greater ijuinl>er of white corpuscles than 
the normal amount, this causing the dis¬ 
ease known OH leiKvnila, analogous lo 
anemia. His first researches, made In 
11 )12, gave good results and confirmed the 
previous authors’ observations. Since that 
time Aubertln and Parvu found a lessen¬ 
ing of the white ^mrptucles and too In- 
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A 102-room bird house eoastnieted 
by s Mind msn. 


Car end of a single piece of p 
steei. 



Paying off laborors from a city pay car. 



Intarkr ^ tko pay ear. Note tboattwlfly bamd « 


oresse la ibe aamlwr of Md eorpaskllhl 
due to mpu doass of b«bii!«e to idiiii 
of two paUaatib and tbU t^etbbd autf .M. 
called tuMm to tpplaeo radium tr«mtawi» ; 
which wag bltborto «b« i»liy .oiieavaUaMa^ 
Kiraytfl found that itlke DUMber of triiUb 
corpuscles fell from to «,«!» % 

seven weeks, «nd In saotber ease trpib 
131.0(10 to 7,200 In 10 days. Not mo# 
tiuui a few drope of benslne per d# 
should be administered In order to mvoil 
poisoning by this apbetanCe. 

A Motorcycle MUknum 

A h is well known, thousands of atu* 
denta In colleges and uulvemlties eem 
enough money by working at different 
tasks to defray part or alt of their ex* 
Itenses. There Is a wide variety In tto 
work done by the students and aome ttjip f 
a good deal of originality Is dlid|||||m|Hi 
discovering a well-paying Job. A ^MmIp 
at the Kansas Htato Agricultural 
who owns a motorcycle has found that h»‘ 
can make use of the mathtne In co-opera- 
tlon with the college dairy, doing a milk 
and creamery buBlneoa. Bealdsa deliver¬ 
ing milk and cream to customers In town, 
be makes runs into the country on his 
motorcycle, going out as far as twenty 
miles to purcliase cream from the farmers 
and bring It back to the college. The milk 
and croam Is carried In cans bung over 
the rear wheel of the motorcycle, us 
shown In the accompanying llluatratlon. 

One-piece Steel-end Freight Car 

S TEEL is rapidly displacing wood in 
the construction of railroad cars—not 
only In passenger cars where the safety 
of the passiuiger Is an Important consider¬ 
ation, but In freight cars as well. The 
accompauying Illustration shows a freight 
ear, the entire end of which is made of 
a single plw-e of steel pressed with con¬ 
centric annular cornigaUous, making a 
very strong and durable end wall. No 
posts, braces or rivets are rwinlred In this 
end piece. Not only is It stTotuter than 
a built up eml would he, hut it keeps the 
cat In alignment and allows, furthermore, 
nn additional foot of space within the car. 
The end piece Is applicable to any class of 
cur old or new, us It can Ive made In dif¬ 
ferent shses. It Is fastened to the rest of 
the car body by means of bolts or rivets 
which pass through flanges at the edges. 

The Origin of Screw* and Gear* 

F remont, in his recent work (Ml the 
origin of screws and gears, brings out 
some luterestlug iiolnts on this subject. 
The Oreeks arc supposed to baVe invent¬ 
ed the screw, but the two Homan authors, 
Pliny and Vitruvius, give the moat ancient 
reconl we possess on the subject, although 
U must certainly have lieen known long 
before their time. Ortalu authors think 
that the idea of the screw comes from ub- 
servatiou of a natural object of helical 
form such as a gaateropod moUusk, but 
Eremout thinks that It arises from forms 
In movemenl. For Instance, when an edi¬ 
ble anall Is drawn out of Its shell, we 
have the Idea of screw and not- Unfor¬ 
tunately the ancient records throw scarce¬ 
ly any light on the subject Tbe principle 
of the screw seems to have been but little 
used until the middle ages, when It was 
first applied for wine or elder presses. 

r>urlng'-{j|ie first centuries uf unr era 
bolt and nut was replaced by threadless 
Imlts having a hole containing a conical 
pin, BO that driving In the pin lucreatod 
the preaante; such bolte had holea spaced 
along for adapting to different thlckueeses 
of materia]. The Egyptian norig nay ac¬ 
count for the origin of gearing. This 
seems to ItavU l>een a a'heel working on a 
hortaontal shaft and tgierated by a crank. 
Along the wheel aurtace itoto cleats for 
retaining the bucket ctwin which deecand- 
ed Into the well, and In thin way the 
buekeu were raised, oak iftlar th« other, 
full of water. ’ But to drive the norta by' 
an animal uakee a vartlrai abaft noeni- 
«a#, aod.aa'iiiiffmtoae pei^atMi 

tnaito M ai|^'adtt a : 






















riiXOKV anlwaiB flgbt when occasion demands, and 
Insects are hy no means exceptlous to this rule. 
Indeed, many Insects must he regarded as aonimpllshod 
warrlom, eciulpped with weapons of uncommon efficacy, 
and rersed In all the strategic arts. Those who have 
paid attention to the warfare of Insects are aware that 
tiulr (^tests may usually be classed under one of three 
hfwUapipi: they are either (1) purely defensive, or (2) 
on lOntcome of the courtship instinct, or (3) definitely 
aggressive. Certain insects, however, appear to labor 
undea the liifluenee of a veritable mania for battle 
Among these are the well-known reer-horsm, or man- 
tlds, whose fore tegs are so remarkably modified to act 
us raptorial Imptmnents. With these terrible limbs, 
which are hinged and spiked In mrch a manner as to 
combine the attributes of the flull and the skark's teeth 
sword of the Pacific Islanders, rear-horses capture and 
hold thetr prey: but they are also used as w<mii>ous of 
offence and defeiK‘e. It la said that two rear-burscs 
scarcely ever come fsw to face without fighting. Woro- 
over, tlie cuntest Is nut merely a distilay of skill, but 
n duel (o death. Ktsmer or later one of ttie cumtmtants 
gains a momeutary advantage, and selKes Its opponeiil 
This puts an end to the liattlo; fur the victor never re¬ 
leases his grip, but begins at unco to make U meal of 
his opiMneiit. Nor are these affairs confined to the 
niemtters of one sex The female roar-horse often, if 
not usually, tires of her accepted suitor; and when this 
happens she rushes upon him with menace. The male 
attempts to defend himself, hut as he is smaller and 
leas robust than lUs spouse lie Is generally defeatisl 
Kuhsequently, the female calmly devours her (juondaih 
mate. Beyond tbssc conflicts for prey the mautlds are 
harmless. 

Among the purely defeualvo apfillances of Insects, 
none U more Interesting than that tsissessed tty the 
so-called bombardier beetles of the genus Urm-Maas. 
Those Inia>ct8 are carnivorous, and destroy small 
Arthropods of various kinds; but they are tbemsalves 
preyed upon by larger beelles of their own family. 
When one of the hereditary oucniies gives chase, tbo 
bombardier runs rapidly away. If speed were Its oul.i 
chance of escape, however, It would stand but a p<mii 
chance. But nature has endowed it with a remarkable 
defeualve eanipment. It Is able to eject an acid fluhl 
from glands situated at the tip of Us abdomen. This 
fluid vaisiriaes Immediately ou contact with the air. 
and looks like a tiny puff of smoke, while at the same 
time a distinct report Is heard, reminding one of a 
miniature cannon. The b*»etle Is able to reixsit this 
discharge several times In rapid successUm before Us 
store of ammunition lieeoraes exhausted. In this way 
the little artilleryman la able to disconcert Its would- 
be captor, and very often contrives to rush Into a 
crannj, or under a stone, whore the enemy cannot fol¬ 
low. The arid discharge of certain large South Ameri¬ 
can bombardiers Is extremely caustic. Tt burns and 
stains the human skin, leaving marks which remain 
for a conalderable time. 

The most formidable weaimn possessed by lii8e<'tM Is 
the poison sting. It la only found among the higher 
Hymenoptera (1. e.. Insects of the bee and wasp kind), 
and Is confined to the female sox, bring, In fact, a 
modification of the ovliKisltor, or egg-layhig apparatus. 
The sting Is not a hollow iicrforated nec’dle—like the 
fang of a snake, but a complex organ made np of sev¬ 
eral parts working Ui conjunction. There Is a grooved 
and polnletl sliaft, along which slide two darts, more 
or leas barbed. The shaft Is first used to open a wound. 
Then the darts are pliuigsd alternately Into the tissues, 
adille an arid eeoretlon flows down frorif th«, poleon-sac. 
Like bees and waiqH), some eperiea of ants are equipped 
with Btlugs, but others lack these weapons. The poison- 
sac serves merely as a tMervolr whence formic arid Is 
squirted from an orlfloo at the tip of the abdomeu. 
These nlngleM tuts, therefore, flnt bite their enemy 
with their jaws, and then spray poison Into the wound 
^ Kaaewhht rinnheramne method, involving two sep¬ 
arate and distinct operations. But ante are very agile, 
whtte the wttraoidlnary flextbUity of their "waist” 
<i. the.raglou between the thorax and the abdomen) 
etUthleA tiMin to direct their polaaiimM dtaCUarge to 
PUr p(M of tbe oomwliw., Ifiowover, Stlngless 
imhA ettrattve use of «w4r prise® without 
qpattem. ..When n uest, ta attacked and 
fiffiftflijly dstopHSlmd. the Stwlto Xamalas or "workers" 
m dlwt thric formic 


Held Into the air. The pungent fumes tend to dlsisin- 
cert and drive away the enemy; and there can he no 
<lui>stlou that aiit-huttles are often won wUInmt the 
iiifilctluii of a single wound. 

Ants are protMhIy more aggresrivo than ai>.v other 
lusfH'ts. They constontly make riilds upon nolghhorlng 
nwts, atid idllage the stores. Home s)ss>les, as Is well 
known, Sctuully engage lu camimlgtis for Itie sole pur- 
iMste of obtaining a supply of slaves. Hlave-umkliig 
nuts usuhII> tillaek the cominiiultleH of species smaller 
than themselves, and after terrorizing or driving out 
the adult luhabitaiits, carry off all the grubs and jiupie 



East Indian male beetle with developed forelegs 
for arreating the female. 



The acid discharge of a bombardier ant disconcerts 
Us enemy. 



Slavs'making ants attacMng amaller ants and carry¬ 
ing off pupne. 



Hale stag beetles in cmirtriiip tmrfnre. The victor 
oaniM off tho f OBuilo. 


that they can find These they convej to Ihrir own 
nest: and wiien the mature aids npTHSir, they are 
caused to play the (lart of domestic drudges in the nast 
of their captors 'Fhe slaves proie tlieiiiselves Industri¬ 
ous and dix'De, and it Is a rciuarknlile fact that, al¬ 
though they are aiiparenlly freti to come and go as they 
please, they never HttemiU to escape It has Isssii 
provwl that certain ants are eompletcly de|s*iidpnt utkui 
their slaves. They are fetl, cleaned and c\en currlwl 
alsnit by tlieir Indefutlgablc hidiKUs. and If hy chance 
they should be deprived of this assislauce, they ahsie 
liitely refiiHO to eal, and soon die. One raiv Eiiroismn 
aul has no worker caste. After mating with u mule, 
the female obtains access to the nest of another mikic1i*h. 
She then kills the rightful iimsm. and (by what arts 
has not yet Iss-n discovered) contrives to ingratiate 
herself with the worker population The last serve 
their new mistress fulthfulp and tend her offspring; 
but as no more worker eggs are laid, the pros|s*rlfy of 
the kingdom steadily declines. Before its thial dlsstilu- 
tlon. however, tho alien (|iie»'n will have tsK-ome the 
parent of a nunierons progeny which will sully forth at 
the apiioypetl season lo uceoniplish the downfall of 
other nests 'I'he nsiu-|s>r aiit is eullisl iiioiiatix atin- 
tulttx, while the species which It victimizes Is Tctni- 
monium fai'nititum. 

The courtship warfare of mule inswts is i»speciulh 
interesting Aunnig the ”slag Issdles" of ttie farullv 
Lurnmilw, several mules often light desperately for 
possession of a fmaule. hiilTettlng one another with 
their enormously develu]H>d iiiandihles, and exlnclng no 
lltlle skill in their mellKKls of attack and tif dcfejicc. 
In the height of the breeding statson. tbm* Insects are 
so much iweupied with (heir rivalry thul they swm to 
lose all sense of fear. Thus, a cautious obscner may 
often witness the duels, and even obtain photographic 
records of them In (he presence of a female, (wo 
mule stogbi>riles have iKHm known to lighl uixin the 
surfaev' of an ordinary table, before tho lens of a eam- 
era. The victor in a courtship duel will often seize 
the female with his jaws, and push or carry her to a 
safe retreat. 

In many eases the strangely shatied •'horns'' which 
are carried by seimibld beetles uiaai (be bend and 
thorax apjx'ar to he siieelally jirovlded as Implements 
for holding and (ranshwilling the female The mighty 
Herrales (/Jj/anstis /nn«fcx) -one of the largest 
known lMS‘tl(‘s has been s<*eii lo carry off his mate in 
this way, after having won her In fair light with his 
rivals. Th(> mules of other beetles, such as the sis*eli*s 
shown in (he tiissiiiiimnylng photogruidi, have s(ieclall.v 
developevl forcllmbs for grusidiig their mate, suiiposlug 
slu' should prove cov at uiiv lime and attempt iday- 
fully to run away 

Hcondons live not insects, hut they are siitllcleiill.v 
dose In relnilonshl)) to be Included in the stibjoci of 
this article They are most Interesting ereutures In 
captivity, and If several sticdmcns are kept llieir meth- 
mls of warfare iiiay b«> stiidUal. In Iho photograidi rc- 
Iiroduceil herewith, the right-hand scortilon has hcIwhI 
a cockroach, and instuntan(>onsl.V killed It with a blow 
of Its sting It is now in a defeiisiv'e attitude, iireparevl 
to fight for Its lionty with a hungry rival .Note tin* 
eaulloiis advani'e of the latter, with nliiiier claws e\ 
tended in readiness to ward off a blow from llie other’s 
sting, and tall sHghtlv curved In iwidliiess lo lash out 
w’lth Its own The scorpion wtdeh has selzvsl the cock 
roach, on the other hand. Is croucldog backward, rendv 
to spring forward and deliver a thrust with Us deadly 
weapon, which can he plainly seen at the end of the 
tall, curving forward and downward, with the isdson 
Ivag Just above It 

Blondel Becomes an Academician 

HE Ei-eneh Academy of Si'lems-s recently elected 

Prof .IndrP Blondel as a member In the place of 
the dpeeus(*d suvnnt Cnlllotet. This well known selen- 
tlst Is esjH'elally known for his work in the eloetrlcal 
field, and he occupies the first rank among electrical 
llltyriclstH for his researches upon electrical waves, 
resonance, synchronous motors, photometry aiul the 
like. What Is remarkable is that he Is Is-d ridden for 
the last ten years, and directs his puidls and assistants 
lu the constructlou of the electrical apparatus which 
he Invents, among the most remarkable of these bring 
the oscillograph for observation of the forms of riec- 
ttlcal waves aud their photography. 





















Hook-«nd*ladder truck hauled by a (aaoline tractor. 


Advantagres of Tractor Trans¬ 
portation 

I N the early duye of practical motor 
trnrkliig, which, iiichlentally, were not 
HO far back but that they arc cnslly 
brought to mind, It wok by no meutiH a 
trivial raotter to coiiHlriicI u iimchliio that 
woTild oiHTule consiatcntly and economic- 
ally under normal working conditions, If 
a truck would do what It wan built to 
do It waH all that was exiK*c(ed It did 
not take long, however, to dlwover that 
the load actually carried on tlie body <if 
a truck did not call for the exertl<m of 
anything like the normal latwer of the 
motor under ordinary rnunltig condllloiis, 
and that a trailer, coupled up behind the 
loaded trtick, could well curry a very ault- 
Ntantlal Neimrate load and Im> hauled at 
I'ouHonatile Mi>eed without over-bixlng the 
motive power, though of courMe, tlie hlll- 
cllinbing ablllt} of the machine would be 
eorrcMiHiiidlngly curtailed. 

Some Idea of the londa that can be 
hniidlud In tbla way iiaiy be gained from 
the fael that a standard five-ton truck baa 
hauled a trailer load of tons, InclvuUng 
the trailing vehicle, and even this does 
not represent the greatest weight that haa 
been trailed by a five-ton machine. Obvi¬ 
ously such a powerful transportation sys¬ 
tem could not well he neglected, nor has 
It Of late years the trailer principle, 
with various inmlltlcatlons, has received 
much attention and excellent results are 
being ohtalntHl in actual e\er>-duv work 



Five-ton track witk n lunbor trallar. 



Gne-eleetric tractor; ■ motor in eneh inciooeil wkeeL 


While in Kumpe the wagmi rraut, con- 
alittlng of a tractor and several trailers, 
has been dUfte eztonalrely developed and 
employed. In this country more attention 
haa been given, to what may lie termed the 
semi-trailer system- Briefly, the semi¬ 
trailer unit consists Of ». motor track, 
usually having a sfaort-cooided cfaaaria, 
carrying a sort of fifth-wheel or turntable 
on which is mounted the forward end at 
a two-whe^ed trailer; the whole at the 
load is Carried in the body of the twO- 
wbeeled trailer. By calculation as to the 
position of the tiinituble un the chassis 
and the pTo[K)rtlun of the load carried on - 
the chassis and on the trailer w’beeia, any 
desired distribution can b«i effwted, uiHI 
the unit has the advantage over the ordi¬ 
nary truck-and-traller outfit that It oc¬ 
cupies considerably less atMCe, Is more 
easily muiienvered and is less expensive 
to couHtruct. The rear wheels are of ordi¬ 
nary wagon construction with steel tires, 
though It Is necessary to erntdoy cousld- 
enibly heavier wbeeh* than would be re¬ 
quired for horse trucking because of the 
Increase of sliced and the high mileage ob¬ 
taining with the use of power. 

The steel-tired rear wheels, coating, as 
they do, far less per mile than the rablier- 
tired wheeia of the truck proper are made 
to carry the greater part of tlie load, the 
weight on ttie chassis being Just aulBolMit 
for good traction. This makes It a simple 
matter to proportion the load on the rub- 
lier tires so that they will work under 
(CoitnlitM on aauo 170 > 



Motor tr^ with short-cooplod ohosals and two-whecM traitor. 

























e^al Automobile For $750 
1914 Maxwell “25-4” 



This is the car youVe 

heard so much about! 

This is the car you’ve been 
waiting for—the car com¬ 
petitors said we would 
never build at the price. 

It’s a real automobile, too. Power plus; 
103 inch wheel base, Tonneau 44 inches 
inside the cushions—same as our and 
other 35 horse power cars. Same size 
tires all round—30x3%. Weight under 
1600 pounds. All the speed, hill-climbing 
and mud-plugging ability you’ll get in our 
larger car—relative ix)Wer and weight in 
favor of this model, if any. And better 
wcrt'ktilauship, better materials, do not 
cn^ into any car on earth because we 
^ u^’^the^^best 


You can now see this car by calling on 
any of our large dealers. Smaller dealers 
being supplied as rapidly as possible. 
You’ll have to wait for your car, thanks 
to tremendous overdemand. But get 
your order in now and you’ll get your car 
that much sooner. 

Dealers* Special 

4,000 dealers will handle this car for 1914. 

Heretofore we have declined to sign up with so man^ 
because we could not furnish the cars. 

We are now under wa^. Factory capacity will rapidly 
increase. We are laying out our plants for 500 cars per 
day of this model. Can't reach that in a day of course. 
But this means that within 18 months we will be the larg¬ 
est producers of light touring cars in the world bar one. 

And, ma we maid, this is a real automobile, with 3 speed, sliding trana- 
miaaion and other features that you know as standard in high class 
cara. Looka the part, too, and that’s an item. 

In ahorf, this car is designed For buyers who must consult their purse 
and yei who are willing to pay the little difference for a car that is 
worth a lot more. 

We are ready to sign up now. See and try the oar—our District 
manager and Diatributors in your territory will show you and tell you 
what territory ia open. 


MOTOR COMPANY,, INC, Detroit, U.S.A. 












r aiiii more Ktcurrt*. Stop* 
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Will Be Pnbli«hed in Scptembwr 
For Sale at All Boolutem 

Harper’s Aircraft 
Book for Boys 

ALPHEUS HYATT VERRIU 

Kxpluina jn a oimplr, lucid mauiier 
the principIfH and mechanism!! in¬ 
volved m huniitii flight and tells 
the hoys how to design and con¬ 
struct model aeroplanes, gliders 
and man-ciirrMiig machines, 

ACCURATE, SIMPLE. UP-TO-DATE 

Illustrated, Crown Svo , >l 11(1 net. 
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A TRADE MARK 

a most valuable bus 
new awet. It will nay you 

to know how such maiki aie made valuable and 
why and how they are prolerted The regiftra- 
bon of trade marks is explained in this booklet 
which gives a thoroughly comprehensive idea of 
the re<)UiKmenta for remtralion I'he elemenla 
^a load mark sr^ fu^^iqisssd^snd rany l«u lo 

Uot of Cheptoro 

Oattar I- TheTra^ Marl as s Buunass Ast<a CW- 
tar f)—The Federal Trade Mark Law (OasarheaUon oi 
Merchandiia) Ckaftar 111 —Analysis oi the Rngwre- 
Biaals ol Reguliauon Ckaptar IV— The Eionmls ol a 
Good Trada hdark Ckaatar V ~Trade Mark F^eclion 
CkanMr VI —rractKallnlwmalion which should ba fur¬ 
nished the Trsdc Mark Altornay 


Sand 25 cants today lor a rapy 

MUNN fit CO., SollUtom of PaienU 
Branch Oftce 361 BROADWAY 
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Advantases of Tractor Trans* 
portation 

(ConoiNded /ram paoi IMS.) 
favorable condUlotw. It la known that 
a truck of this t.viie, liavliiR a caiwcUy of 
eight tona, has tieeu run for twenty 
montha on a eliigle act of ttrea, and even 
then only two were unfit for further aer- 
vlee, the two front tires remulnliig In aer- 
vlce for four mouths after two new rear 
tires were applied. This of courae reatilla 
In u very marked oi>erutlng ocunom.v. aa 
tire expense In heavy trucking la a .aerl- 
oiia Item 

A mucliiiie of iiecullar doalgii tliat has 
been evolved esjieclully for service na ii 
tractor has Imt three wbeela, tlie two 
In the rear la>lug drlvcra and the atii- 
Ble front wheel of courae the steering 
wheel So far as the rear end of the trac¬ 
tor Is concerned. It resemblea the ordinary 
type of gasoline truck with lluni drive 
through Htirockets and chaliia, and the mo¬ 
tor housed In the conventloiml lioial with 
the radiator In front. The stiigle front 
wheel, however, aervea to give the niaehlne 
a decidedly unuaual aiipearunce. A for¬ 
ward extension of the frame— or. more 
correctly speaking, a separate aleel cuatlng 
riveted to the forward end of the main 
frame—carries a sixiket lii whh-li turiia 
the shank of a heavy fork straddling the 
front wheel. The fork sfrnctnre Is not 
coiitliiiious to the w'lieel hull, hut on each 
side there la n full elliptic apring which 
provides an elastic sus|ieiisloii .Sietu-liig 
Is off«*cted by means of the nsual hand 
w1kh* 1 wfileh is connected to the top of the 
fork pivot ttirougti a long shaft, which 
passes over the top of the motor Imsid. 
and reducing gears contained In a taisliig 
at the lop of the siKket For service 
where eoudlllons affecting traction always 
are go«l this tractor Is fitted with steel- 
tired rear wheels; more I'omuionly. how 
ever, ruliher block tires are eiuiiloyeil The 
king-plii and lurutahle u|a>n which the 
front end of the frailer member reals arc 
directly over I he rear axle; the axle and 
wheels of course are proiMyrtloiied tvi curry 
the load, while the front whwd Is loadeil 
only Hiifflclently for steering pur]s>ses, and 
Its load Is practically constant, regardless 
of the weight carried In the trailer holly 

For some years the gnsollu«M*Iectrlc or 
mlxtHl system of propulsion has Is'en In 
practical servlw In this country, and ve¬ 
hicles of tills tytie, with four-wheel drive 
and steer, have been successfully put Into 
service us tractors and seml-tructors. lu 
one such machine the engine, mounted 
under the floorlioards and the driver’s 
seat, Is direct connected to a generator, 
which supplies current for four electric 
motors, one being Inclosed In each of the 
steel disk wheels Kacli motor Is, In ef¬ 
fect, part of the stationary axle and its 
armature remains In a horizontal iHMltloii 
while the wheel rotates around It. Bach 
end of the armature shaft curries a pin 
Ion, and each pinion meshes with a large 
gear ring on the Inside of the wheel, close 
to the rim. The armature uecessurlly Is 
slightly skewed so that the pinions can 
mesh with opposite gear rings and thus 
huth drive the wheel simultaneously. An 
equalizing device In the armature shaft 
permits slight relative movements of the 
pinions In the manner of a different la I 
gear Vehicles of this tyiie also are fitted 
with batteries, the battery machines lieing 
suitable chiefly for comimratlvely short 
distance service. 

A tractor with four-wl«*el drive and 
sicer, dividing the work, us It does, tie- 
tweeii all four wheels, requires a differ¬ 
ent distrlhutluii of weight from a rear- 
wheel driven machine. Therefore the 
turiifnble carrying the front of the Iwfly 
Is so located that the rear wheels receive 
hut little more weight tiuiii the front 
wheels, ffhe advantages claimed for this 
arrnngement are that as all work Is dlvld 
pil between four tires, no one or no jmlr 
Is overloaded or overtaxed, but rather, all 
are working under fayonible conditions. 
Further, the four-wheei steering system la 
said to facilitate maneuvering lu close 
quarters and running In the rev’erse. The 
convenience of electricity as a moHre pow¬ 
er for auxUUry pnrpom &«« lad, to tba 
iMtoUation on tligaa tnHka «f « nMtbwr 


of electric holstitiK bodies, winches and 
the like. 

While n short-coupled obassiB such AS 
In used In lioth Mte cases referred to 
usually Is best adnpted to aeml-tractor 
work, It by no means follows that a long 
or standard chassis will not answer the 
purrtose. On the contrary, not a few 
standard size triwks are emidoyed, either 
regularly or occasionally, as seml-tractors. 
One of the purposes to which they are 
particularly wvll adapted is tJie handling 
of loug timber, which ciinuut be mounted 
oil a single body and, liesides, often la of 
grt>Hler weight tlmu can well be carried 
by a truck that may Ihi well able to haul 
It on a trailer. 

One of the niches that the semi-tractor 
has llllwl very aatlsfactorily Is that of mo¬ 
tive power for very heavy fire apparatus, 
the horse-gear and front wheels tielug re- 
inuvcil and the front of the apparatus 
mounted on the turntalile of a semi-trac¬ 
tor. The great weight of these pieces has 
made them clumsy and slow-moving when 
horse-drawn, besides lielug caimble of moT- 
Ing only forward, in most cases. The ap- 
lilleattou of the seml-traclor has eouvert- 
eil them into modern motor-driven ma- 
clilnes at a cost far below that which 
would lM‘ Incurred lu hulldlug complete 
new pieces, of similar design but with 
motor propiilsiou tnitlt lu. Water towers, 
hook-aud-Indder trucks, steamera and 
other tyiies of lire apiiarataB have been 
isiiilptsMl In this way. and many such are 
In constant servli-e 

Front wheel drive, which of course em- 
iKslies tin* tractor principle. Is receiving 
fur more alteiitlou at present than it hits 
III the past, largely, no doubt, liecaueo me¬ 
chanical engineering has risen to a point 
where the dlltlculttes that formerly were 
more or less baffling cun be overcome, The 
eleetrlc systems, with motors mounted us 
units witli the wheids, are readily appllc- 
nhle to front-wheel drive, hut there also 
lire w'veral mechanical driving systems 
thill have given goisl results. .V uew 
Freneh systimi, for lustuuce. which Is lie- 
lug introduced Into this country, show's 
the capabililiei! of the principle A motor, 
with transmission gearing, chiiuge-siieed 
system and final drive complete, Is mount¬ 
ed on a pair of wheels, together with the 
driver’s seat, gasoline tank, radiator and 
so on. The iisir end of the short frame Is 
extendeii In siieli n way that almost any 
sort of lasly enii 1 k> bolted In place, the 
Isidy of course bating Its own wheels, 
which may tic, niul preferably arc, If econ¬ 
omy Is a eoiislderulJoii, of the ordlna-ry 
steel-tired lyis*. The weight of the power 
plant is so hiihineed that the liody has 
to eiirry only Its own load. 

Drive from llie vortlcul four-cylinder 
motor, whleli Is iilneed In the conventional 
iwmltloii, is through a eone clutch and a 
sliding gcarset oisTated in the usual man¬ 
ner. Final drive la through a cross shaft 
which carries spur plulons meahlug with 
spur gears Isiltisl to the Wheels. Unl- 
tersal joints hs'iileit In the planes of the 
sleerliiK iitvots |iermit steering and driv¬ 
ing at once. Tim gears are of course In¬ 
closed as well as the cross-shaft and 'ita 
joints; Incidentally, there also are uni¬ 
versal joints where the shafts emerge 
from the differeiitliil buuslug, so that all 
(Hisslble disaligning strains are provided 
for 

A somewhat similar driving aystem la 
employed in a machine that baa the dis¬ 
tinction of lielug the largest tractor that 
huH been built lu this country, and la used 
hy tbo railroad company that constructed 
It for hauling loaded freight cars through 
rity streets where a looomollve Is imprac- 
ticahle. The huge (raetor, which drives 
and steers through all four wheels, de¬ 
rives Ita current from a atorage battery 
iitid weighs fourteen tons, has a motor 
for each pair of wheels, driving through 
redaction gearing and cross-sbiitts uni¬ 
versally Jointed. The joiuta ere peculiar 
in that they are Inside the plnloue—In 
other words, the pinion forms the outside 
of tbo Joint Obviously the plnlona are 
dirgctly lu line with the steering plvdta. 
Hteerlng Is effected by means of a itMmoi 
of the marine type ltx»ted in a cab th*t 
hM the RppaatiMM^ a 
boatvUattuMne.-. ^ .......'..'-.v'.'. 
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Strong Patent 

IHamond Holder 

The up-«Hthe-minute Holder—with lix 
points and a "shock absorber. ” Worth 
knowing about Send for circular. 
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WatertightMt 
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AOaOUJTBLy WATBRTIGHT 


AGENTS 

Send for our proposi* 
Mon on the Hawthorne 
Four Cylinder Auto¬ 
mobile Hand Air Pump. 
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PARKER. STEARNS & CO.. 
SS6.300 SheffioU Aoo., Btooklyn, N. Y. 

Experimental & Model Work 

Otcnfnr omf AdMea Froa 

W». Cafdwi a Son, u-as Park Pbaa, M. T. 

ffSI Magical Apparatus 

iasm OiuBd Book Oatalog. Orw TOO Marat- 
<001300. Partnr TMoka Oatatas Praa. 

HAETUIEA k (»..iltarfiUan»i,«IB Hub Awaai.llauTaik 

MASON'S HEW PAT. WHIP HOfST 


I trriCIENCY 
in ftETAIUNG 




« 8tlU another application of the front- 
I wheel drive ayatem la found In the con- 
L version of the two-wheeled aah carta that 
■ are familiar In moat larae cltiea to bat¬ 
tery trucks. A heavy fork, with geared 
• steering mechanlam, la mounted with a 
wheel In which an electric motor la in- 
i closed, the wheel l)etng similar to thoae In 
, the electric tractura nlreadj rcferre<l to. 

» The construction la extremely rugged, aa 
Is neceaaary with the elaas of drivers that 
! must t>e put on aah aud rubhiab carta, and 
I there la nothing that exposure to the 
weather can affect injnrloualy. 

\ The Fire ConTention at New York 

T HK annual convention of the Interna¬ 
tional Aasociatloii of Fire Ktigima^ra, 
i which assembles in New York clt,\ during 
' the first week of SepfemlH»r. will la* of 
Interest as emphaalzing both the liniairt- 
I ance and the status of the fireman and 
the fire depsrtnieut In present dnj Ameri¬ 
can life. 

Aside from the glamor of excitement 
[ and heroism which always has been con- 
, nected with the iirofesalon of fire-fighting, 
there Is now an economic and engineering 
[ side that Is becoming Increasingly proml- 
I nent, so that the modern fireman with 
motor ai)]Miratns, high-pressure matua, aim 
dal lairiuaiioiit eipilputent within lofty 
f tower buUdlngs, fire drills In crowdetl fac¬ 
tories. and other twentieth c«‘ntiir> eomli- 
tloaa, not to mention his work In securing 
pro|K>r and safe Imilding and mniiitenanee. 

Is a very dllTereiit lajrsou from the rough- 
and-ready worker with undaunted physi¬ 
cal courage of a not dlatunt tsist. Indeed, 
In the general awakening of infereaf In 
conservation and municipal ettlcteney, the 
I fireman Is not the least concerned, for he 
, of all public servants realizes that hla 
true rfile la not the heroic fighting of ajtec- 
) tactilar and devaafatliig conltagrationa, 

• but the prevention of all outbreaks of fire. 

• I’nfortunately municltutl authorities, 

, unwilling to lock the door until after the 
f theft of the horse, t«Kj often fall to give 
proper attetitlon to the demand of the flre- 
mau for adequate «H|Ulpmeiit and to hla 
saggeatluiia for effective hulldlug regula¬ 
tions and the enforceinenl of safe condl- 
tlona of malntenaiioe One baa but to at¬ 
tend such tt convention as this to reallxc 
how earnestly the lietter grade of fire 
chiefs are devoting themselves to the Im- 
1 provemeiii of building irn'tluals, and bow 
they are aopilrlug the engineering ns well 
aa the practical knowledge now denmndod 
In ihelr profession. It Is in this coniiee- 
tloii that the coming meeting In Now York 
; la of siieclal slgnlflcance aside from the 
; profeaslonal latiwrs presented and dls- 
^ ctiased In formal session, for It will be 
* held In a city where the technical side of 
fire-fighttiig has been highly develoiicd 
Here 11 fire college is maintaliuHl for the 
Inatrnctlou of olticera and men of all 
ranks, tin Instlrutlnn hy the way which not 
I onl.> la being copied, hut is iiUlized for 
training uttlcers of other cities In this 
fire department, motor taiulpmeiit has Isa*!! 

. develoiKHl not for racing but for practical 
■ service. A hlgh-prcssun* service ainl a 
I large fleet of pow’crful flrc-lsiuta have 
made a very widespread conttagratlon 
practically Imiajsslblo. 

1 All of (bis represents a branch of inunl- 
^ clpal engineering of a high order. The 
- same problems are also interesting other 
cities, so that the fire chiefs from the 
t dtles of America, C’annda, and Enrols*. . 
f who will assemble In New York will have 
t much to see as well ns much to give from 
'■ their own experience. Not only will there 
be dciBonstrationa of equipment and inetli- 
' oda In addition to a large exhibition In 
the Grand Central Palace, but an elaltor- 
ate series of practical tests of apjoiratus 
^ from many manufactarerN carried on by 
- mechanical engineers so as to secure coln- 
s paiatlve and valuable results. | 

StBiAfeeUag Eggs.—A Magdeburg, Oetw ] 
amny, inventor, Walter Kulenkampfl, haa 
patented, No. 1,063,043, a method of l»e- 
servtng end paioking egga in ai;hioh the egga 
MV dialnfeeted intmmaUy and externally 
. by evaooating and thmi filling with a 
mMoim dbtnteotant Kdiiiih ia fepboed wi^ 
g kbe egga wil 

Spi *AJilail .'lw a hsai MSlfc apIMiVlIf I 



A WHITE TRUCK 

Is Your Best Advertisement 

Y our ownenhip of m White guarantees to your 
cuatomere the most prompt and efficient deliveir 
system money can buy. A White Truck will 
cost YOU a little more to begin with, because it is built 
a little better, but it will cost so much less to operate 
and maintain that it is by far the best investment in 
the end. Always ready to run, good twenty-four hours 
of the day in all seasons, in a White Truck the depend¬ 
ability oi your eervioe to your customexo ia always 
BMured. 


9500 Wkht TrwJw m 5*rvK$ Toiog 


THE WhiteTbsTcompany 

CLEVELAND 

^Hanulactarera of Gasoline Motor Cars, Trucks and Taxicab^ 


The Modern Gasoline Automobile 

Its Conatruction, Operation, Maintensuice and Repair 
By VICTOR W. PAGE, M. E. 

- 700 (SxB) PwM. 800 UIiHlrsthNU. 10 Lane FeMiiia Plxtu 

Prieo, $2.50 ■-..v.ki 

T he lalailUKl moil complete traaliwal ih* Cwofnic Automobile mriMued. Wtillen 
ui nmple Uil,u>(r by * lecognaed uulhonly. lumber «nth every brunch c( the uulo- 
moUle indiMry. i-rae tiom lechnicul lenni Everylhmf M u> plumed lo unply ibul 
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Ptobde coDMiuclien ihul will uvo tune, money end werry inia hook lolle you Jiwt || 
wbsl to do, bow mod wbon to do it. Notbinp boo boon omlttod, no dotnll || 
ETwry port of Ihu nutooiobUo. iU oquipmont, nooooioriou, toolu, suppUoa, epnro I 
rte.. bnve boon dUouueod comproboaeieoly If you buy or intond to booouie m || 
ouy wny iiitoroutod In tho ■uodom ■oeeline automobUo. thte le n book you cannot I 


I MUNN & COMPANY, Inc. 361 Broadway, New York. N. Y. 


THE EDISON CONCRETE HOUSE: 


Ever buy m tool with a **strintf to It**? —Here’i one “RED DEVIL” tool that liaii 
a good (trong ctring attached to it that i> tied to the mamifecturer’s desk for a period of TWO 
YEARS. You can buy thii HED DEVIL” BON- — . , ^ 

DED Sidv Cattw from any hardware dealcr.^^^^^^J^P ..iS!ftra?fiLIS 

Braded PUer i 

No. 1680 
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A Truck Tire Service 
Supremely Good 


Special Firestone service stations—for users of motor trucks— arc 
located in all the great cities of this country. 

Firestone Tires ncit only increase truck efficiency, but this special service pro¬ 
vides a system of prompt and complete accommodations appreciated by every 
truck user. j 

'Fhen in tlie smaller cities—in every village and town where a truck is found— 
the equivalent of such service stations may be enjoyed in the form of the Fire¬ 
stone Removable Rim F/quipment. This practically gives service station advan¬ 
tages to any truck user, anywhere. The 

Removable Equipment 

for Firestone Truck Tires is all built to S. A. E. standard—with parts interchange¬ 
able—all at your service immediately Your truck tire equipment—no matter 
what it is now—can be changed to Firestone without much loss of time, and to 
your decided profit in wonderfully improved tire service. 

Firestone Removable Equipment insures against annoying delays—gets for truck 
users the very closest co-operation in meeting and overcoming all tire problems. 
Firestone Removovable Rims passed the experimental stage long ago. Years 
of service have proved their success in abolishing truck delays and lay-ups for 
tire repairs. Tiiey are not complicated. Any driver can easily make a replace¬ 
ment in a few minutes. Truck users need the values of 

firestone 

More than any other part of the truck, tires are affected by 
all the abuses of evcrloading, rough pavements, careless driv- 
t ing, etc,, as well as by the grind of day-to-day traffic. 

To prevent time losses—money losses—Firestone Truck Tire 
service gives quick replacement facilities. 

Firostone Dual Notched Tread— shown in the large illustra- 

_ tion—supreme for heavy service. Overcomes the bulge, or 

Hard Rubber Base— traction wave, that tears ordinary tires away at the base. In- 

Channel Type creasesmileage, saves gasrdine, reduces truck upkeep. Cured in 

Firestone Quick Removable Rim, thus insuring perfect seating. 


TRUac 

TIRES 


Single Side Wire- 
Cbannel T]rpe 


Firestone Chaiind Type—Hard Rubber Base— on Fire¬ 
stone Quick Removable Rim. Has dense, tough tread 
built on a hard rubber base and cured in saw-tooth 
channel the sides of which afford protection against side 
abrasion and add strength to the union between rim 
and tire. This is an exclusive Firestone feature. This 
tread is built up of thin layers of sheet rubber and then 
cured into a solid unit. Resiliency is just right to pro¬ 
tect the car. Insures maximum mileage under the 
heaviest service that can be put upon it. 

Firestone Side Wire — RemoveUe Block Tire —the 

recognized standard equipment for heavy motor-driven 


or horse-drawn fire apparatus. Firestone quality of 
rubber and merits of the Firestone side-wire fastening 
device have placed these tires in their commanding 
position. They are increasing fire apparatus efficiency 
and reducing its maintenance cost in more than three 
hundred progressive American cities and towns. 

Enropean Type Duel Herd-BesO — Eftn^peen Type 
Hard-Rubber Base —these and aU^bthjcr Firestone 
Tires for thorough truck service pf*esent a superior 
quality of rubber and all materials, and a general 
character of the highest standard. Your truck rire 
questions will find quick, easy and profitable solution 
in “ Firestone.” 



1 


The Firestone Ture & 
Rubber G>mpany 


Akron, Ohio 


Type 9miAm mi Smfaa.SliH%fc;^ 










Hie way in which the world is receiving the 1914 
Cadillac, the wonderful manner in which it is per¬ 
forming, prcKiages an unprecedented Cadillac year 


There never have been enough Cadillacs—there surely 
will not be enough of this new 1914 model 
In the year closing June 22nd the Cadillac Company 
manufactureo and distributed IS 007 cars 
Several thousand buyers anxious to own Cadillacs were 
compelled to be content with other cars 
It was the story of the previous year all over again in 
spite of increased production 
And the story of the year before—and the vear before 
that 

Each season the same thing has happened—several 
thousand more Cadillacs could have been distribu 
ted had we been able to produce them 
Intending buyers disappointed in secunng Cadillacs 
have been numerous enough to constitute almost 
the entire clmtele of some other cars 
For 1914 we plan to manufacture 18 000 cars 
It 18 perfectly obvious that Cadillac history is not only 
repeating but surpassing itself 
Reports from all parts of the country make one thing 
perfectly plain, to wit 

Thtt ^e accustomed Cadillac demand has been inten- 
stfWd into downright eagerness 
This 18 due to evolutionary developments in the new car 
Most potent among them is the marvelous inHuence of 
the Two Speed Direct Dnve Axle 
Every one who ndcs in the new Cadillac recognizes im 
me^tely that its well known smoothness has been 
supplemented by an entirely new riding quality 
This IS demonstrated at once, even to the inexperienced 
motoiiat 

Going even at high speed the passengers discover that 
motoring in this new Cadillac has lost tts sente oj 
Strom 

l^nless the eye is on the speedometer, one is apt to 
guess that the car is going at about half its actual 
rate of travel 

Mentally and physically, driver and passengers uncon 
saously relax, revelling in the delight of a new 
and luxurious sensation, oblivious to the almost 
Wtttcb-like mechanism 


And on the heels of this delightful discovery come 
others equally pleasant 

The owner hnds that this Two Speed Direct Dnve 
pnnciple influences almost every Cadillac function 
which contributes to case efliciency and economv 
It not only bnngs into being a new degree of luxury 
but accomplishes an abatement of operating cost 
The slower engine speed results in greater power gen¬ 
erated from a given amount of fuel 
The slower moving parts means less friction 
Both of these mean lower fuel consumption 
But above all else is the contrast between the Cadillac 
and the average car with the ordinary gear ratio 
The trembling oscillation of the latter is transformed 
in the Cadillac into a straight ahead steady motion 
which reduces vibration almost to the vanishing 
point 

A simple electric switch c hanges the gear from low to 
high and like magic there is added to any gi%en 
speed of the engine an increase of 42 per cent in 
the speed of the car 

Now—^recall to your mind the high repute in which 
the Cadillac is held 

Remember its record for workmanship almost miracu 
lously fine for strict standardization of its parts 
for alignment of its units 

Remember its reputation for staunchness for depends 
bility for long life and for the supreme satisfac 
tion and service which it renders to its users 
Remember its reputation for economy of operation 
and maintenance 

Remember the stability and the ideals of the orgamz i 
tion behind it 

Consider all these things stimulating the rivalry for 
early deliveries 

And then try to conceive the effect of this new rcvela 
tion of Cadillac progress added to all the others 
You will realize then that we are acting in your inter 
est when we advise you to book your order now 
even if you do not wish your new Cadillac de 
livcred for several months 
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“They say you can prove anything with statis- ed a reduction between 189^ and 1902, and 

tics,” said the manager of a big Indiana manufac- the perfecting of the Tungsten and later the Kdison 

taring plant to the Board of Directors, “but when Mazda lamp, which uses only one thitd of the cur- 

the statistics are on your own books you can believe rent require for the old-style lam|n in common 

them. And the figures show that since we installed use, has again lowered the figures since 1908. 

electricity, seven years ago. electricity is the one A fact of specific and striking interest is that all 

item of costs that has steadily gone down.” classes of users of electric light and power have not 

The manager was arguing for an extended appli- only shared in the reduction but have helped to brin^ 

cation of electricity in the plant—and he won his it about. 

point. This has happened under the natural conditions 

This manager’s declaration as to power cost was of extended use. I'he mder use of electric TOWer 

fully in accordwith the remark of Thomas A. Edison and light has enabled distributing plants to sell cur- 

in the matter of lighting. “Electric light,” said rent for a greater number of hours in the twenty- 

Mr. Edison, “is the only thing I know of that has four and in this way to reduce rates based on the 

become any cheaper in the last ten years.” twenty-four hour maintenance of the plant. 

Why has electricity declined in cost when indis- Thus in Chicago one dollar now almost buys 

putable figures and the common experience of men eight times as much electric light as it did in 1886, 

show that “the cost of living” has been steadily more than twice as much as in 1909, just four years 

rising ? ago. Another illustration of progressive conditions 

It is plain that many of the commodities whose as they are shown in large Jistnbuting centers is 

increase in cost is chiefly responsible for the increas^ Boston’s reduction of over sixty percent, in a single 

cost of living enter into the production of electric decade. 

light also—coal, labor, and copper for example. I'he results of methods of use as well as method 

From 1902 to 1907 coal increased 6 Vi percent. oi supply —this is the storv of the chart on this page. 
Within the same time labor advanced percent. And in all this growth of electricity from primi- 

The cost of copper increased about 35 percent. Yet tive experiment to world-wide usefulness, the Gen- 

the cost of electricity went down as steadily as the eral Electric Company has played a leading part, 

cost of living went up. Just as electric lamps have been developed in the 

Mechanical factors have had much to do widi G-E factories for all uses from the lighting of autO- 

this reduction. In the first place the more advan- mobiles to the lighting of factories—so numberless 

tageous placing of electric plants beside water falls and sizes of G-E motors arc now available for 

or coal minp. Then larger plants and great im- dnving all kinds of nuchines from dentists’ drills to 

provements in transmission systems have played a massive steel rolling mills. 

part. Improved generating systems, as with the To know how electricity may fit your particular 
Curtis Turbine Engine, and the cheapen- business, consult your local power and 

ing of installations by new inventions, ThtGuamnmdf^^tmm lighting company, or any G-E dealer or 
have added in an important way to agent m your vicinity. No matter how 

this progress in economy of use. In- ample or now compUwe ym*r problem may 

vention and price as factors appear in the be, these agents have ^ways at tbeir corn- 

case of light, for instance, when the sharp mand no^ioiiJy-inforinalion of iJic latest 

decline in cost between 1892 and 1898 was WfBKgmj developments, but also the co-operation of 
due largely to the reduction in the price of any part of the G-E organization that may 

carbon lamps. New types of lamps effect*- be most helpful to them and to you. 


GENERAL ELECTRIC COMPANY 


Atlanta, Ga 
Baltimort 
BirmmRhani, Ala 
Boise, Idaho 
Boston Mass 
Buffalo. N y 
Butte, Mont 
Giarleston, W 


Cleveland Ohio 
Columbus Ohio 
Davenport Iowa 
Dayton, Ohio 
Denver, Colo 
Detroit, Mich 


Elmira, N Y 
Brie, Pa 
Hartford, Conn 
Indianapolis, 
Jacksonville, Fla 


Largest Electrical Maniillictorer 
in the World 


Knoxville, Tcnn. 
Los Attics, Cat 
Lomsviue, Ky 
Madison, Ww. 
Mattoon, D1 


Memphis, Tenn. 
Milwaukee, WU. 
UitatkeaMhs, Mum. 
Nasbvifle, Tenn. 
New Haven, Goan. 


Charlotte, N C# Detroit, Mich iCansM City, Mo. Mattoon, 


R0]*eit«r, R Y. 


Sw;ytrT, 



















SCIENTIFIC AMERICAN 

FomidMi 1M5 

N£W YORK. SATURDAY, SEPTEMBER «. 1913 

Pniillahml br Muno A Oo., InooriioniUA. Cbiul«fii Allan Muun, Praiadaut 
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KiiU rwl at llic I’oat Office of New york, N V , an Sticorol Cla» Matter 
Trade Mark Rcviatered In the Itnited State* Paleut Office 
Copyrifht laia by Muiiti tc Cu . Inc. 

Subacrlptioii Rntwa 

SubarTIptlOtt ana rear.. do 

(’eatave prepaltl in United Statee and ooteenilone. 

Maxico, Cutw. and fanama 

SaliOGriptione for Norelcn Countrleii one year, poatage prepaid. 4 40 

Sttliieriptiaiii for Canada, one year, poatage prepaid. (74 

Tb* Sdmtifie AmaricMi Publientioiia 

Scleiitlllr American (eetablUlied tM»).par year, la no 

Ik'iaiitillc Aineriian Supplement (eetablielied Ikil) “ “ $ no 

Anterioaii Hamaa and Uardene. a.oo 

llie coeablned eubwnptiaii ratee and rntee to foreign countriea 
iiieludiiig Canada, will be riirnialied upon applicatiuii 
Hamit by poetal nr expre« money order liunk draft or i-liei Ic 

Mwin A Co., Inc., 361 Broadway, New York 

The Kdllor li alwaye glad to reeeive for eximilnation illiKtraled 
articlee on lubjeeta of timely liitereet. Iftlie pliotographe are 
tlw article* eluirt, and the facU didliridii. Ilic ronlributloiii will 
raceire epecial atteiitloii Accepted articio will be paid for at 
regular epace ratae 

The purpone of thin journnl ig tu nturd avt'uratelu, 
gimplp, nnd inierttUnplv, thr world’* proorr** in »ri<*n- 
Hfio knottledffe and induMlrial arhirviment. 

CiMninercial and Military Value of the Intra- 
coaatal Waterway 

T he MoiiouitPH itnd mUlttiry ndvaiitattes to be 
KHtiied by tliH coiiatniftloii <if th*> H.vntcuj (if lii- 
tm-PdUHtal wfllorwn.VH wliH'U Is rwimmcndtsl 
to (’otiiirress by lirlgnclUT (ieneral ttlxtiy, lbs (.'lilof of 
EiiRlnoers, E. ft. A., (irt* so mniij nnd valunlilo. tlmt 
we believe Oongress, nfter nmtnre deUliernHon, will be 
coBvliieed that the ftao.tNki.odO necoMMury for eonslrnel- 
ln|( a l‘ii-foot wnterw'Hy from New YorU to lleniifort, 
Norlh I'arollno, should lie niiiiro)irlnled 
As matters now stniid, the coastwise irufllc, whetlier 
by water or rail, Is Mug enrrletl either b.\ oofiiii-goliig 
Bhlps iisluB the outside dwiisea route, or bt rnllwny 
aystems which are aiiproxlmnlely imrallcl to the cohsI- 
Uue. To Justify the cons!ruction of un Intrn-coHstul 
waterway, It uivist Is* shown that a (S'rliiln isirtlon—u 
BUflIcleiit porttuii—of ilils triillic can he (Tirrltid as safe¬ 
ly, more exissllllously, Hiid al lesser cost hy the |iro- 
posed cuual The oiiituiieiits of the canal cliitiu that 
the carriuKe of freight c<un lie done more economleully 
under the present method hy ocetiii-fioiiiK steam and 
sail vessels and oCeiiii-xoiiiR Imraes under tow, nnd hy 
the exIstliiK railways As regards the question of safe 
trausll, the statistics of the annual Jossi's of life and 
of shliis and their carumsi In the coast«ise trade prove 
tliat they are enormous and show no sl^ns of dlmhni- 
doii. To refUice these losses, eoastwlsc vessels are 
built more stoutly nnd at mneh Inraer eost than those 
which iis4< interior water routes. Thus iss>ini-K<diiB ves¬ 
sels cosi $75 tier ton, vessels for use on the (Irenl I.nUt's 
cost $45 511 iM»r Ion, and the Mississippi River tiiR with 
barices for lO.tKKi (ons of frelaht, cost only $1-’ iier ton 
Furthermore, the exisuises of deep-sen eniTliiJie are In- 
crieased hy the lilither nmriiie liisiinitiee, which is from 
« to VJ tier renl tier year for'-these sldiis ns iKWlnst un 
nvemne of 4 is»r cent on yessels usIiir Inside mutes. 
To this must Ik> added the (treater lime oeeiiplwl on 
an outside mule, due to the lonKcr course nnd In the 
delays due lo wind nnd weather. 

A review of flume faets In (he rwisirt of (ho Chief of 
Engineers, made In .Iiinuiiry, IfilU, leads Idiii to state 
that the udvniifaKes of iinvlKutlon by Interior over out¬ 
side mutes are such ns, lii itenernl, to Justify the o|h'ii- 
Inft of Interior walerways. u eoneliisloii with whleh we 
are in hearty iiKivemeiit. 

tin (he (luestlon of Ihe relative (•conomy nnd con- 
veiilenee of transiiortiitloii tiy inland waterways and by 
approxlmiitel.'l imninel rajlwii.is, It should he carefully 
noted that any deductions, drauii front previous e\|s<rl- 
ence. In which Inland waterlsirne eomintww has de- 
cllnetl where It has come into computltion with rail¬ 
ways, are liable to lie very misIciiilhiK. It has b<sm 
the iMilley of the railway to make dlserlmlnatliiK rates, 
ebeayieuiiiB the ser\lce liy rail at potiils where eonijw- 
tltion with water mutes was possllile, and mukliiK In¬ 
terior points whleh were not favored with water mutes 
iwy the cost cif such eomisdlllon The work of the 
Interstate Commeree Connnlsslon and the pressure of 
ah «lnHKhteiied piihllc oplidon are removliia the hurdeii 
of discrimination; and It Is certain that If the Federal 
iJovernment eiwistnicts the pmisised liitrn coastal wa¬ 
terway, It will see to It that the now route Is elTee- 
lively protected affalnst any such liurdensouu' rate dls- 
ciiminutlon. 

The reiHirt of tm Army KngliVMrs draws attention 
to the fuels that it bu8 been a iJoUey of tb« railway emu- 


panics to obtain possession, as flur ns poHSibht, of all 
available wharf space Ih' titrmfaal cities, partly with 
a view ,to,,pnweutliiK campeUtlaii,; iUwvt tlws railways 
have thrown obstacles lu the way of dlvtdlng a tone- 
distance haul between rail and water, so a« tu UMUto 
an all-rail carriage most advantageous. This Ms been 
done by placine dltflcnlties in the way of tranter M 
tween roll and water, by refusing to honor through 
bills of hiding over a fixed rail-and-watar route; by 
making charges for short hauls tiy rail and distribu¬ 
tion from water termlunts prohibitively high. If the 
full benefits of Improved waterways are to be obtained, 
Isith the nation and the Stales must take such action 
as will insure fair co-operaliuii between the comiuinles 
oimratliig hy rail and by water 

Nor must It lie assumed that the opening of the Intrn- 
coustal waterway will ois-rato to the disadvantage of 
the railways. Exiierleiiei* gives reason to expect that 
there will he n division of the freight based ution Its 
chnrneter, Ihe cheiijier freight carried In bulk going to 
Ihe water mule, and the ex|ieiislve freight calling for 
rnjild carriage gravitating lo the railways. 

Tb(> results of rail and water competition in Europe, 
where the canal and niivlgiihle river mileage is enor¬ 
mous, shows that the one system is not lulmtcal to the 
liil(>resls of the other. Thus, in (lermany we find that 
In IK7r>, the traflic over 20,500 kilometers of railway 
ainountwl lo 10,!KiO,000,«si ktlometer-tous; while the 
I rattle over 10,000 kilometers of waterway amounted to 
2.00(MNKi,(KS( kilometer-tons. Thirty years later. In 
11105, tlie truffle over 54.4(S) kilometers of railways was 
44,01X1,(XMl.OtKI kiloiueter-tons, and the tralflc over the 
10,<XK) kilometers of waterways was 15,000,tXXl,(XX) kilo¬ 
meter tons, from wideb It Is evident that the kilometer 
nnd mile tonimge increase hy rail was four times nnd 
that hy water five times. 

On the question of the military value of the intra- 
coastal waterway, the reiwrt of tite Army Engineera 
isilids to the well-estnhilshed principle that for the de¬ 
fense of a frontier threatened by an nttiiek fmin with¬ 
out a I some unknown point, the forces for the defense 
should be concentrated within the frontier line, at 
|H>lnts from whicli they can move rapidly and safely 
to the iictmtl ixfiiit of attack when dcvelniied. The 
pmiMtsed waterway lietweeti New Yorit and Norfolk Is 
cmisIdenHl hy the Army Engineers to form a most desir¬ 
able line for sncIi moveiucnts of troops, lying as it 
does for its entire distance under the shelter of fortifi¬ 
cations built or planned for the defense of Hie coast 


tog from a fltate a large arm «f wbtefa jto 
forest land has a t<po(ltoi . Tito 

atana out hy laying do«m .tbft Mtt 

the Nattohai forests are the IM DutiMt 

it argues that, if the nation la oatled to give tbt#-, 
prQpert.r outright to the ^ta, than tM Wedan la 
the iState to show how this great trust to to M aOntoto' 
torad so that those for whom It to grantod will M haliar 
or even as well protected than they are now , to th^ . 
rights lu and to It. Judged from a natitinal atandpotot, 
public forests do something more tbail merely tumiidi 
lumber and otber timber prudnets. They have other 
functions and uses wbich extend far beyond Ktate ItoM. 
and involve the welfare of many iieople extortor of tho 
State, Mince they cover nnd protect the headwaters of 
streams used for navigation. Irrigation and raiwer, and 
to some extent minimise dlsirntrous Hoods, the effects »f 
which are not boundtHl hy State Unes. They retard solt 
erosion and thus have a beiieflclul effect Which ma^ be 
felt for hundnsls and even Indirectly for thonsands of 
miles from the region covered by the foreato themselves. 

At {(resiMit ttM>se imlloiinl furesta are under control 
of the Foderal (lovernment and the cost of their pro¬ 
tection, about $4,(KXi,(MX) a year, Is jatld from the na¬ 
tional TreuSnry. In the State of Oregon alone there to 
expended to this work ulsuit $4S0,00(I a year, an amount 
which to miproxlmnlcly one sixth as great ns the State’s 
total expenditures for all (lovenimeutnl puriiOses. To 
tills must tie added tbo sums expended to actual fire 
fighting, which, In destructive seasons such ns 1910 and 
1011, uraouuted to from $75,000 to $112,0(X) additional. 
Now the Btnto of Oregon has recoguixed the value of 
this groat asset and the consequent obllgiition Imposed, 
and It has workod In the closest co-o|)emtlon with Fed¬ 
eral agencies and private owners. The jieople of Ore¬ 
gon take the eiillghteiieil view that the State, to-day, 
to to a better piisitinn than if it ouiied tike forests. 
As matters now stand the protection of the forests to 
jiald for by (be Foderal (loveriiiueiit and the State re¬ 
ceives 06 per cent of the gross revenue. Moreover, the 
existrlmeiital work, studies us to use of timber, etc., 
from wdilch the Stiipi receives the full Umeflt, are car¬ 
ried on by Ibe (bWeriimoiit. it to estimated that when¬ 
ever n tree to felled nnd transforunxl liilo Ininlier. 
r>er cent of the rt'celpls are left in the hands of labor 
and those furntoblug tbo siipjilb-s “It Is to tot UMsitiued,*’ 
the Cuminission asks, "ibat tlie State mniiagement will 
1)0 mon* pfflcleiit, loss (‘xisinslve iiimI iiioro satisfactory 
than that of tlie Forest ServlcoV” 


Furthermore, it Is shown flint the movement of tnmps 
Iq shcliorod water transiiortatlon has many advniitnties 
over irunsportatlon by rail. Tlius, larger administra¬ 
tive units will b«> united In a single carrier; there are 
dlmltiisbed chnnees of delay due to breakdown of one 
of the trniiH)sirtlng units; there to a smaller number of 
units re<iulrwl; and there to a greater freedom from 
ordinary delajs of transit. For the transiskriatlon of 
n dlrlsloit of tr<K)|iH there would be required, liy rail, 
05 n passenger and freight cars. To move the same 
division of trisqm by water would require the services 
of only 22 ships of the size of the “Momus” of the 
Southern I’acltlc Coraisiiiy, which has a Ifi-foot driiugbt. 

For naval purisises, the Intru-coastsi waterw'ny pre¬ 
sents the advantage of an iiddltioniil and protected en¬ 
trance for eiieli of the isirts from New Y’ork to Norfolk 
Included—un udvautnge, says th<> ro|N>rt, which would 
make Impossible an effective hliK'kade of any one of 
those iMirts. 

State m National Control of Public Forests 

T to well understood by those who closely follow 
the course of legtolutlon in Congress tliat laws ore 
occasloimlly {ihiced on the statute books which, 
although they carry Ibe appearance of being wise and 
Ijeneflciat, are in reality merely the outer cloak Wlthlu 
which is coitceuMI ii iswltlve menace to the public gisid. 
Of such a character, we do not hesitate to say, to the 
quiet but infiuential agltutton which to now at work 
In favor of transferring our public forests from natloniil 
to Stale control. The argaments to favor of this tnins- 
fer are plausible, but sikecloiis—a toct which to well 
understood by (he friends of forcshiUon, who are strain- 
lug themselves to the utmost to prevent the passage of 
an act which would prove to be one of the most potent 
agencies to exploiting by private totorests what to left 
to the publle of our natlotml forests. 

Although the issue to presented ns cue of State versus 
national control. It should be understood that the uJtl- 
iimte if not the present object of this movement to the 
sulislltiitbni of private for imbllc ownership. The surest 
protk'ctioii ngatiwt jirivate exploitation to to maUitaiu 
the control of our forests In the hands of the Federal 
Oovernuient; for It Is evident that the couaptracy of an 
Individual or of n collective body of men fur the con¬ 
trol of tlmlsw land would be more likely of swnseas. If 
It were cafried on in a State Isigtolature than to the 
balls of Congress itaell 

The argument against State control la Well atated 
ill a recent pamphlet tosued hy the Oregon Stat# (Viti- 
Ncrvaiiuu Coiumlaslon, and the reaaona set forth coiif 


New York the Leadinip Port of ihe Wo^ 

T will be n matter of surprtoi', iH*rhnps, and cer¬ 
tainly of some (ibaiKurc, lo iho citlaens of New 
York, to learn tbal the very latest estimates of ■ 
the value of the e.xpurlH and tmisjrts of tho ten leading 
jsirts of the world show (bat New York now stands 
at the head of tlm list, wllb an advantage of nearly two 
hundred inlllloii dollars over Eondoii. Our contem¬ 
porary, the if/Hint: HrvUw, reitilmto us that Now York’s 
total of oxriortH ami imiiorts, now vnined at $l,l)7!l,- 
tKsi.ODa to over five iliui's the amouiif of comuier^) 
whnt was curried ou by tbo outire country half a 
c«>u(ury ago. 

As lu tbo fuluro, I boro to one dominant factor, the 
rnimina Canal, wblrb Is bound to strengthen tho lend 
now secured by this port; for the canal will bring New 
York 1,WX) miles mrnnw to Yokohanis tban to Liver¬ 
pool; 2.n(H) tulles wearer Sydnei ; 4,lXX) miles nearer 
Welllngloii, New /.ealand, and 2,574 miles nearer Val- 
purntoo. lireraeii and Hamburg bring some 500 miles 
further removed from the canal fhnn Ltverissil, It is 
evident that tho new eoudllloim—the general ro-urrauge- 
mejit of txade routes—will tend lo strengthen the jiosl- 
tUm of this port lu Its sujiremncy over its nearest ocan- 
tietltor. iSxjiressed In round millions, the returns to 
value tor the other Umdliig ports are: ]/ondun, 1.792 
mlllioiis; llaniburg, 1,074 mlllUms,; LlveriHsil, 1,(B7 
millions; Antwerp, 1,121 millions; Mnrwdlles, fl7« mil¬ 
lions; Havre, Kll luyWoiw;, Hriunen, 501 mllltoua; 
Buenos Ayres, 470 Billllcim; and Calcutta. 410 mllUons. 

The Solar Constont.—Messrs. C. 0. Abbot, F. B. 
Powle and L. li. Aldrich liave issued in Aatrommitekg 
Nachrickten an advanw statement of gome highly 
important oonclusluiui Oonceniing tho solar ootutaiit 
of radiation that will M pnbliahed in an amidifled form 
ill the forthcoming tliird volume of the Annals of the 
Astrophyaical Observatory of the Saiithsoowa Inati" 
tution. Oik the basis of about 700 detxuwlitotioM of 
this, constant made in various parts of the world add 
at various altitudes situx) 1902, it appears that (1) the 
mean value of tho solar conatMit for tiM epoch 1965 
to 1912 is 1.929 (wlories .per tiquare oentlueter per 
minute; (2) an inorwwe of 0.07 ealory per aaMte ecd. 
tlmeter per numite aoeompaaies an inuMie of WO 
sunspot numbers (Wolfer);' (3) irregular VariaOtWi 
frequently exoneding 0AI7 eak^ peg equare oeptimHief 
per mhtute ooeor within interrala of 10 doyat ^0 tMiee 
yartatiiMta ate beiiev^ io M eftiMr wtlMlt m, 
and not hy interpoel^ 










'GtiBitMeriilff 

IPlM iiMliiMt lM«ftiree4^Conar«l« Ar(ik.~-Whftt will 
. bt-l^ tongwt aioh in ranfmod-flumrate in now being 
nt Lnogwiee, Switnerland, on tbe CbuTwArom 
Wt/iMvy. 1%e weh will have 160 feet rise and a clear 
tan|r(3i between abutments of 380 feet. Thin will bo 
lim talgwit •teuotwe of ite kind in osistonoe, being about 
two feet longer and 130 feet higher tlum the Rigur^tnento 
ANh over the Tiber at Rome, Italy. 

TMt ef Cangl Oatee at Mhaflerefl.—On August 26th 
water wa« turned into tne Miradoroe looke to test the 
watertightosM of tbe gp uw, which proved to be quite 
' latkffiiotory. By the time this raaolbes our readers the 
last of tiie earth d /kes holding out the waters of the 
Baoifle will Im) removed, and tiie tidal waters will extend 
throu^ the eanal to Mirafloros. This section of the 
fsanal win then be in the oomploted condition, with the 
eseeption o*; a little finishing up by the dredges. 

Beorsiey of Storage Battery Railroad Cara—The 
PruMdan State Railways, after an experienee of many 
years in the use of storage-bottory ears on their system, 
have found tlmt, without making any radlnal changes 
in the standard railroad ears, storage-liattery propul¬ 
sion may be applied smtoessfully in respeot of ^th 
operation aad economy. According to the El dneal 
Bwiew, tbe cost of operating the 2(10 oars of tins typo 
on these railways works out at only 1.75 nents per 
luiN&>power per hour. 

To BnIM Up the Floating Navy.—We an^ heartily 
In sympathy vdth Secretary Daniels in his determina¬ 
tion to bend every effort towaivi bringing up ou^^vy 
afloat to its proper standard of strength. He is reported 
as stating that he will recommend to Congress that 
ai^ffoiwiations be devoted more completely than ever 
to the oonstruetion of Imtthmhip destroyers, submarine 
tenders and colliers. In order to oomponsate for the 
one battleship programme of the two preceding years 
the next appropriation slioutd Im for four battlei^pe. 

Memerlal (o the Late Sir William White.—We com¬ 
mend to the attentton of those who ore interested in 
naval and nautical matters the fact that a meeting was 
recently hold at the institution of Naval Arohiteots, 
London, to establish a memorial to the laUi Sir William 
White. It was resolved to form a corninitteo ropresent- 
ing the naval and merrihant services, as well as the 
engineering pMfession, in order to carry out the object 
in view. Promises of financial supp<»rt will be received 
by the secretary of tlie Institutiou of Naval Arohi¬ 
teots, .5 Adeiphi Torraoe, Uiudon. 

A FoetUnger Redaction-Gear Economy.—The Foet- 
tinger reduotion-goar nuty Ihi broadly desoribed as a 
oiroulating pump disohargiug into a water wheel, with 
regidating vanes to determine the relative speed of 
rotation of the power and the driven siiafts. In the 
oolebrated tests made recently at the Vulcan Works, 
Hamburg, an effloieney of almut (X) t>nr cent was seeurod. 
It is now proposed to a<ld aiiout 2 (xrr cent to the ofii- 
oienoy by utilizing the heat developed in the water of 
the reduotion gear, for heating the fewl water in Its 
pswsage from the condenser to the boiler. 

Btoel Bulkheads Confine a Fire.—On the csxiasion 
of the last trip of the “Imjiomtor" to New York, do- 
footive insulation oauserl an outbreak of fire in a pn>- 
vision room in the after part of tlic ship, which served 
to prove the value of sUwl bulkheads in limiting tlie 
ipr^ of fire. The watertight bulkheads below and 
at the waterline should find their oounterpoft in fire¬ 
proof bulkheads above the waterline. Our readers 
wflhbo intorestod to leam that the fire was automati¬ 
cally made known by the issuing of smoke from the 
Rich Marine Fire Detector on the bridge. This device 
reoeived the first Soientiflo American medai for safety. 


Chilled Iron Car Wheels the Best.—In a paper road 
at the May meeting of the New England Railroad 
Club. Mr. A. A. Hale showed that, in the development 
of the freight oar from 30,000 to 100,000 pounds capa¬ 
city, aR pafts of the car have lioen increased in weight, 
but no part has shown suoh slight itiorease as the ohiUod- 
iron whed. Car capacity has inoneased 400 per oent, 
the weight of aide 149 per wnl, the u^ght of tall 100 
per oent, whereas the weight of the whedl has inoreaaed 
oidy 88 per oent. In the opinion of the author, ofaillad- 
iron is the only metal of whiuh wheels are manufaetured 
whloh ■will stand up under extremely heavy loads with¬ 
out evusMng <v flowing. 


Mari»a IMeaoi Engine Developraeat.—Advooates of 
the sjipUeatiOn of the Diosd engine to large vossels, 
says Dr. tt K. Hirshbere, in Power, are endeavoring 
to mtrb to a decree the ovet^enUtusiasm of radioal 
lUpiNirteM, who are prone to oUdm too muoh for this 
tyto uttglne on aowiunt of the sueoeds of such vessels 
as The short egpettonee so fsr obtslned 

W^ tonn ott eofliaes on baard (ihilM (While eminently 
stoi^toiy a^d aodouraging to the buildew and owmmi). 

diSleuit as yet: and the writer oon- 


miiiiwi ajwinaaiwm mmouw as ye*, mm 

Itot&af pratiriaal momrieaae lor a term of 
• iS papU bd atoflaWe 



General Michael Rykatshew, the veteran director 
of the Russian Meteorologieto flervioe, has just an- 
nounond his retiremanl. He has been connected with 
the Oentrsl Physioal Observatory (the headquarters 
of offieial meteorology in Russia) for 40 years. 

Moving Pietnres In Medicine.-Press reports toll of 
the invention of one Dr. Rosenthal, which was sul>- 
mitted for insixietion at a meeting of the Physiothera- 
lieutioM OmgresB at Berlin last spmig, whicli rendered 
it possible to make eiuematugraphie views of inUirnal 
organs to provide an illustration of the workings thereof 
and to fanllitato the looalizlng of disease. The inven¬ 
tion is said to be an adaptation of the X-ray and is 
thought by some to promise groat things in the way 
of diagnosis. 

The Publications of the U. S. Department of Agrt- 
cttiture represent, in the ss^yegato, the most voluminous 
body of literature eurrently published by any soientiflo 
institution in the world. In order to meet the needs 
of soientiflo workers who now have difficulty in locating 
just the material they want in this great mass of pub¬ 
lications, plans are on foot to establish an offieial re¬ 
search journal which will bring together all the results 
of important original investigations in tbe Department. 
Radical changes are also proposed in the plan of pub- 
lioation of the less technioal literature of the Depart¬ 
ment, but tbe details of the changes have not yet been 
made public. 

Ootwald’s Aaualaa.—Some twelve ypars ago Prof. 
Wilhem Ostwald founded the Annalen der Naturpkil- 
otophie, as an organ open for the discussion of those 
qnestiont of philosophy whioh have arisen in lato years 
through the very rapid growth of scieutiflo knowl¬ 
edge. Prof. Ostwald ttimself has taken muoh interest 
in the development of questions relating to sooiulogy, 
or to be quite exact, “Kulturphilosophie,” as the Qer- 
man term has It. Our readers may kmnUI that ono of 
the fundamental principles upon whioh Ostwald bases 
his system of “KulturphUoaophie," is that all our doings 
must finally be aimed at iooreasing effieiency, or in 
other words, decreasing wasteful effort. In view of 
tile prominent place whioh this particular branch of 
natural philoeophy has of recent years acquired in the 
oiroles of wUeh the Annalen is the organ, it has been 
decided to change the name of Ostwald's Annalen, 
which henceforth will appear as “Anwden der Nalur- 
und Kullurphiloiophie.” At the same time Prof. R. 
Qcldsoheid has joined Prof. Ostwtod upon the editorial 
staff of the Annalen. Tbe sociological pliase of the work 
will be mainly in the hands of Prof. Qoldschetd. 

Dried Yeoat.—In the Bulletin of AffncuMural Inletli- 
genee and Plant Dieeaaee (Rome) Dr. F. HaytJuok 
deMiribes tho remarkable development of the drieil 
yeast industry in Germany during tho past three years. 
Heretofore tho thousands of tons of yeast pnidiimsl 
annuaU.V by German breweries as a by-product in tbe 
mtQUfaotura of beer was almost without value, exeejil 
for iSbli^amaU amount used in tbe breweries tboinselves 
to hasten fermentation of the wort. Before the days 
of coraproaeed yeast muoh of this produet was iMiught 
by bakers and housewives, but for many years brewers’ 
yeast has been a drug on the market. As a f(H>d for 
iivestock yeast has long been known to bo valuable, 
but its utilixation in this way has been limited by tho 
fact that tho frosii product spoils very quiokly. Tlie diffi¬ 
culty is now overoomo by drying the yeast with the aid 
of machinery siimlar to that recently introduced fur 
drying potatoes. Dried yeast keeps indefinitely, and 
is a remarkably nutritious food, not only for cattle, 
but also (after the removal of the unpleasantly bitter 
hop resin that it oontaina) for human beings. There 
are now twenty-six establishments engaged in the pre¬ 
paration of dry yeast, and the demand oonsiderably 
oxoeeds the supply. 

Aerelogf in the Arctic.—^Tho plan of carrying on syste¬ 
matic upper^lr observations with kites and balloons 
at stations surrounding tbe north polar basiq, in oon- 
nuotion with tho similar obsorvatioas that are to be 
made by the Amundsen and Slefilnseon jsdar expedi¬ 
tions. has now reached a definite stage of progress. An 
international oummission has been organised to direct 
the undertaking, oonsiating of Gen. Rykatuhew (presi¬ 
dent), Prof. HorgeseU (seoretary), Capt. Amundsen, 
Opt. Ryder and Prof, Stupart, and a tentative pro¬ 
gramme haa been drawn up. It is expeeted that stations 
will bo in operation at the foUowiog points, and prob¬ 
ably others: Nova Zembla, northeastern Siberia, Spits- 
bcagen, northern Norway, YMcutsk, Veridioyaask, loe- 
Greenland (twO statioas), northern Labrador, 
Frans Josef land (Player expedition whioh started 
August lOto), northwestern Alaska (to be esUblished 
by the Carn^e Institwtton). It ia reoommended that 
iU observathnw begin to the summer irf 1914, the time 
of Amundsen’s expected departure. Prof. Uargesell 
^ei |.qi»uiwi in this oomwetion that tbe German soientiflo 
sta^ to Sfdtobergea, whioh is oooupied obiefly with 
asrelogiaal tovestigatidas, wffi be makitaiiMd for at 
kMNft iih« 1W« torse yipto 


, . AntoindbjSe^ 

Agricultural Tractor Trials in Gernmny.—By way of 

oelebratihg the revolt of Prussia in 1813, the Kfinigsberg 
Chamber of Agriculture is to hold a big agrioultursl exhi¬ 
bition with spemal trials for meohanioal plows operated 
by internai-oombustion engines. Tho tests are to take 
piece the end uf {day and the first of June and partioulars 
oao bo obtamod from the KOnigsborger Landwirtsobaft- 
skammer. 

Maxim Silencer for Gas Engines.—In patent. No. 
1,060,925, Hiram Peroy Maxim of Hartford, C^mn., pre¬ 
sents a Bilenoer for gas engines which comprises reversely 
direotod, ecoentrioally arranged and nested series of wide 
oylindro-spiral sholls formed to provide a series of alter¬ 
nately reversing spiral-whirl ohambors whioh gradually 
expand radially from the admission end and gradually 
oontract toward a eonstnoted dischargo throat together 
with oo-operating and supporting means whioh he utilises 
in securing the dosirod silonoing effect. 

Motor Trucks in Tripoli-—According to information 
which appears in the Milan daily press, the Italian war 
dejiartmont has been engaged in a series of very inter¬ 
esting trials with power wagons in the Trijioli region, and 
these proved suoh a success that the army is going very 
largely into tho use of power wagons in the near future, it 
lining desired to change over from horse wagons as eom- 
pletoly as possible in view of the many advantages 
afforded liy the automobiles. 

An Automublle Improvement.—It is reported from 
Paris that the hViitieh aiithurilies eontemplate the adop¬ 
tion of a law or regulation making it obligatory to pro¬ 
vide within an aiiPiinobite some means whereby the oeou- 
pants of th.) car, other than tho chauffeur, ean bring the 
oar to a stop m case the chauffeur should bofsime uncon¬ 
scious or ollierwise disabled frc,in handling tho oar. 
Attention has been esptssially called to the necessity of 
such an iinprovcincnt by a recent accident in winch a car 
ran overboard, wlioii tho chauffeur became unconscious, 
and resulted in the drowning of several children and other 
passengers of tlie ear. Doubtless the application of sucli 
an invention would necessitate the provision of some 
moans to prevent the operation of tbe safety devioes 
except when absolutely necessary. 

Camphor as a Vitalizing Agent.- -Abroad, where great 
pride—and just pride—is taken in tho mileage per gal¬ 
lon of fuel that can be obtained, a small band of motorists 
nsieiitly has been experimenting with gum camphor as a 
“dope” for gasoline Usually, about one ounce of cam¬ 
phor is placed in five gallons of gasoline and it is stated 
by those who use the mixtun> that the operation of their 
motors is much suiiorior with tho camphor in the 
gasoline than without it Duo motorist even goes so far 
as to claim that he has lieen able to increase his mileage 
per gallon as much as 20 ))«r cent, though it would seem 
tiiat tho increase caiinot be due to the use of the cam¬ 
phor alone. The idea is not new, of course, for (’iirtlss, at 
present of aeroplane fame, useii it a nuinlior of years ago 
in his racing motorcycles and it is said ho sometimes uses 
it now in lug aeroplane engines. 

Rubber Tires and AutomobMea Are Different Goods.— 

Tho Court of Appeals of tho District of Columbia in O. 
& J. Tire Clompany v. O J. (1. Motor Car Company haa 
hold that rubber tires and automobiles do not oonstituto 
goods of tho same dosenptive pnijierlies within tho mean¬ 
ing of the trade-mark law. The decision quotes a pre¬ 
vious deoiBinii of the same Court in which Mr. Justice 
Robb, speaking for the Court, said- “We think two 
tradi'-marks may lie said to lie appropriated to mereliau- 
dise of tho same descriptive properties in the sense meant 
by the statute when the general and essential charaeter- 
isties of tho goods are tho same. The rule that the goods 
must lie identical would defeat the purpose of the statute 
and destroy the value of trade-marks. The lest is 
whetiior there is such a sameness in tho distinguishing 
oharactensties of t.he gomls as to Ihi likely to mislead the 
general public. It there is, only one mark should be 
registered.’’ 

Need for Standard Control. -What w-itli new ears oon- 
tinuaily being brought out and now models of old cars 
periodically making their ap|iearance, it would seem that 
there is abundant room for staodardiration in the oon- 
Btruetion of eontrol units and particularly in the com of 
the gear-shift lever. At present, few cars are the HaAne, 
and to make it even more difficult for the purchaser of a 
new model of tbe same make he already possesses, oon- 
trol methods often are altered radioally. The Society of 
Automobile Engiaeeni has made a laudable attempt to 
remedy tho evil but it has nut been altogether suooessful, 
probably owing to the foot that manufactures are loth to 
discard expensive jigs and tools in order to adopt a stand¬ 
ard system. Still, a standard control method would be 
of material benefit to tbe owner for he would be able to 
drive his new oar without preliminary instruction, regard¬ 
less of how short the instruction might be, and what is 
even more to the point, he would be less likely to do tlM 
wrong thing, in driving a new oar, (torn foroe of haMt 
learned with the old one. 
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D l’IllNCJ (ho yc'Hf 1012 luitoniohllon 
])uid ill roitIxtrKtIiiii and )I('ouhh fnea 
$8,U38,K78. Thin flgurp exrwded Uie vuIuh 
of cxiKirtM of nnloiuoblleH from thla coun¬ 
try In KMKt In 11*11 wc oxitortcd iiu(:o- 
moblU'8 to tho vuluo of >15,il24,:{«l, ex- 
clualvc of itttrtH of inacUtnpB. The corro- 
HiajndtiiK llKtirc for 11)12 was ^(.7<tt,0K0. 
In 1012 wo had nourly uh many aulomo 
bllea In Now York Stalo u« tliero wore lu 
France and (lerraany coniblnod. The total 
iiuiubor of tnuchlncB upon our hlithwaya 
luat year waa a round million There la 
evidence at every hand of the euoriuoua 
increuae In every tihaae of autonioblllam 
In the United Statea. What la the rela¬ 
tion of thla great movement to our high- 
wnya? 

We have approximately 222,(Xk) inllea 
of Improved roada. Tills mileage IncludoH 
not only flrst-<‘lii«a hlghwajs, Imt a large 
mileage of graded and bh xeicn natural soil 
roads There Is, therefore, an average of 
alM»«t 4% motor vehicles to each mile of 
highway; and. with o dally run of 25 
miles it upiiears that 11.1 automobiles tra¬ 
verse each mile of improved road dally. 
Colonel W. D. Sotiler, chairman of the 
Massachusetts Highway (/ommlsslori, does 
not oxiiect waterbound inneudum to stand 
up with more than 75 nutotnobllos at high 
stawd where there Is a proportionate 
amount of light and lieaiy tenuia, ap- 
liroxluiiuely 150 and 250, resiiectlvoly. 
Needless to say In the oiieu couutiy, with 
(ontliuious stretches of inncadani road, 
the Hutomohlle will iiroceed at high 
S|wed. Colonel Sohler’s estimate of heavy 
twiniM Is between (10 and so. which repre¬ 
sents suburban <'oiidltloiis, as It Is a very 
high rate for heavy teams lii districts less 
densely |Kipulat(>d than Massachusetts. 

We may expwt, however, to find that 
our IrapnutHl niacadniu roads aiv not 
wltbstandlug the action of the automolille. 
and this Is the ease. Since the use of the 
aiitumohllo Is Increasing at an H<s'elorMted 
rate, and since, wherever a road Is Im- 
provisl. It tends to draw liicroiis<>d trnlhc, 
we must inold In (ho future the eoiistruc- 
(inn of watoi tioiiMd luacadarii stirfucos 
where heavy inolor (ravel ts-curH There 
are many places where such roads may 
he built with ccoiiomy and coiilldence us 
to their service, but In (flie more dettsely 
[>opnla(«d areas (his Is not true The con 
St ruction of bltnmlnous-bimud macadam 
roads, concrete roads, and tirlok roads In 
the o|)eu country since UKXl Is due almost 
entirely to the reaction of the uutorao- 
lille upon the old standard wutet-ljouud 
mncHdam .4urface. 

There nus been nii Increase In the cost 
of highway cunstructlon. and repair ,.iid 
iimlntenaiice. It does not follow, how¬ 
ever, that tWa Increase of highway ciwts 
in general Is a relative Increase tier unit 
of travel. The traffic over our highways 
In motor vehicles Is In general an onttrely 
new and added Hem of trav^. Only Ip 
the last wo or thlfee years nave aiMomo- 
Idle trucks is'guii to replace b4»n»^ftKWB 
vehicles for commerdttl purpooes Ott t&O 




country roads. AU hauling, uatU very 
recently, lias been done by bwse-drawn 
vehicles. The pleasure vet^le drawn by 
horses has almost entirely dtsoiipeared in 
must sections of the country, and the auto¬ 
mobile has not only replaced It nupuerlc- 
ally, but has muitlpUed the number of 
pleasure vefakles many times. Our im¬ 
proved roads at present are sustaining, 
therefore, an amount of travel several 
Umes as great as they were ten yean 
ago. The cost of our highways {ler unit 
of travel per year has probably not in¬ 
creased. 

The Bigh Cost of Waterbound Macadam 
ttoad. 

We have not been building improved 
highways lu this country very long. He- 
fore 180.1, there was no systematic high¬ 
way Imimovement. Not until recently 
have wo been able to determine the cost 
over a period of yean in this country of 
any of the standard tytws of roads. The 
waterlmuud macadam rtmd was o mure 
expensive road than was generally ad¬ 
mitted. It w'Rs not customary to add the 
annual cost of periodic resartaelng to the 
annual malntenauco dgurcH. When that 
is done, it Is found that the water-bound 
macadam road, 15 feet wide, costs ap- 
liroxlmately |500 iier mile per year, or 
between tiro and six cents per square 
yard. The subaritatlon of bituminous 
bound macadam surfaces for water-bound 
Hurfacia, lias increased the ftrst cost of 
coustnictloo from 20 to 40 cents per 
square yard. It has apparently increased 



the cue! of annual maintenance and, at 
preaent, we cannot say to what extant the 
annual cost of periodic resurtaclng will bn 
affected by bituminous conetrnotiim. Than 
are, however, a great many Instances on 
record which Indicate that the total up¬ 
keep of bituminous macadam roads will 
exceed g600 {ler year In the long mu. 

As we pass In review the various stand¬ 
ard types of Improved highway surfaces, 
we see that the cost of their maintenance 
and reimlr tends to increase with the coat 
of first construction. Tills law, however, 
does not apparenUy hqld for the most ex- 
lamsive rta^ such as well-built concrete, 
nnd brick roada. or bituminous with con¬ 
crete fonndattou, the qnestloua that is 
rapidly taking shape In the minds of hl|^- 
way engineers la that of the relative first 
coat of construction and the cost of an- 
Dual repair and m^ntenalwe for a stvan' 
period of years. Hball wo greatly Incveaag 
the cost of our road matjMm and avoid 
high annual charges for v^tr and malu- 
teuanee 


During the •moon Juat closed, i^ 
United mates Office of rtaMq ICtoada hia 
built a ntigilwr of tsafiSofia Of egperiigfh- 
tai road at Chtwy (niatMk kfctytattd. 
oecuons are of .the higMi tJrhes'filt 
construct.lou mgr Igiofrig ",, 

aeera. They, IwsWe 



























T HB liest way to show the dlmemlonM and force of 
BxpeHmeotal Pedagogy' la to preaent Its itntctical 
leaolts. like other great movetnentn, exijerlmental 
pedagogy has overflowed the traditional chauuela of 
academic work and has become a new popular 
Its watchwords are; "Byifimft of TeacMag" and 
“Jfooaomg of heamiin),” Ideals that the newer peda¬ 
gogues are trying to attain with the least cfxpondlturc of 
energy. In o^er that t)u>y may Ite attained the teacher 
(1) muat Im» at home in hU or her own a^ool branch. 
(3) must know and practise the best way to present 
school material in the clasHToum, and (8) muat ahow 
the pupils how to study most economically. 

Savlac Uie Eacrgy of the Teacher and PvpiL 
us suppose that the ftrst two conditions are ful 
titled. Afloor^ng to the ideals of lbs old pedagogy such 


TABU I 



the parts already learned by going back occasionally 
while learning later parts felther to avoid them or In 
order to associate the parts with one another), that the 
first lines were repeated oftener than the Ust ones, 
and that the dltflcult parts (or words) were learned 
by means of special repetitions. This Is the old, the 
usual, the uncontrolled, the uneconomical method of 
learning, a memorlrlog left to accidental success and 
planless efliorts. Tills la called ‘itke port method,” 
"pleoe-ffteat," or “eumukttivef' or “/raoMosal" learning. 

A week later the same boy was asked to learn a 
Blmllar poem (both in quantity and quality) with the 
Inatruetlon to repeat It always from the beginning to 
the end until It was learned. The following graphic 
representation (Table II.) shows the results 

Here the same child needed only 15 repetitions, and 
fals refiroduction was more uniformly associated; be 
avoided too many or too few repetitious uimn respec¬ 
tively easy or particularly dlfllcult lines or verses. This 
method of learning Is called “the whole method" or “the 
wmpMe method." 

Both the piecemeal and eompieto learning agree only 
in the fact that the child commits to memory in one 
aitUnif, 1. e., a iKsnu Is learned In one day without 
Interruption of time Intarvabi between repetitions. 

A week still later the some pupil learned a simllnr 
poem, but In this case the child repeated (he poem—by 
the whole method—only once a day. The time of day 
was » A. M.. the same as In the previous two exjwii- 
ments. The results are shown In Table HI. 

Comiaired with the previous two methods this plan 
of learning proved still more economical; only « repe¬ 
titions were nsiuired. This method may be called din- 
tributivc whole method. Its value has been demon¬ 
strated experimentally by ISost Meumauu, Bbbiilghaus, 
Magueff, a. B. Mtlllcr, Pentsebew, etc Zost found 
that 2 repetitious on 12 successive days were better 
tlian h retietltlons on successive days. That this 
method Is must ecunumteal and most natural b> also 
proven by the fact that the Servian ptMlar* (national 
folk singers) learn a national eple or lyric song (some¬ 
times 600 to 1.000 Ibies long) by fUstrlbutlve whole 
method only, L e., by lUteulog P> the recitation of 
another gualar. This method of learning Is tiaed also 
by the Oreiriu In committing to memory lung Homeric 
iwema 

To ascertain the value of these three metbods, the 
results are tested after a certain time Interval. I asked 


n teacher simply did his best. But modej'n tidncallon la 
not aatisfled with that alone. Experlmentul tHslagbgy 


uska the hMxlmum fr(«a taachera, 1. o., tlic most wo- 
UomlCBl way of hstrulug or acquiring a school material 
explained ahd ondoratood. Ijot me llluatrate that by an 
aqtnal expeidinental case. ' . 

A o-yaat-o^d boy of average InteHltence ttas uhked, 
after certain preilmtnerteei to * l*o«® ''’ttb 


statisaa Of aix lines each, with the InatniCdou to mem- 
orbw eaah part as qulritiy as pofsibia, and to road akmd 
.anil imkte llodd enabled to execute one errorless 
tM^don. 4 Tie experimenter. who had copies of the 
IMtim daai^te^ the pnrt which the chUd read by a 
BhU Uh Bie right. 80, lor exanmle, if he read 
titdice, two vurtloal tiiie* W*» d«wi en the 
jaijife tad Mkida two lllice, a third vwtlcaJ line 
tq Che apatst occupied by two lto« 
m npceacnt the 'Unea the poem by 
'diUtt-Jtbe whqia '.deuceaufe appeared 

i ''MfiwkWd^ieaaribn of ntfikm Itoea ahow that 



tUa..4e the w affj i ifj rii r , ft, AwaealtN iwed in 
a&a lM»ala« .^.BMpae ;T<be ayllablea 

aa ^ «|itjMiaa;d^ aa' aa to ex-' 

Idfa^'ApiUMe >«f tite- fpartag m > 

thd' j|iffiBi>f. 


the same child to rvlvuni (lie hhiiic (liri>(> itooiiis after 
28 days. All ilifMO evis'rlmeiits ocic eiirrled out in 
Meuinaun’K Itiboralorj at Zllricli. The rt'siiltH are shown 
In Ihc following tublo 



tng In relejirnliig Is grentost In (lie dlstclbiithe whole 
metlxxl (77.8 i>er ceni), loss in (ho wliolo uu'tbod (flO 
per cent), and least In (ho jairt motliod (■'{8 4 jior cent). 

These naiults wore ror(llt>d also In a more homo- 
genetms material foi learning, In so-called nonamte 
tyllabka, e. g., lei, rlt, fos, sum, ped, dea. i>lc. These 


TAULE'lll 

READINQS ON SUCCESSIVE D*YS 




syllahlos provide little attraction lo the memory, l»o- 
cause they are alniosl devoid of iisHoelattons, I, <•, they 
are iieulral muterhil In learning experiments. In mem- 
orUIng aueh s.vllables uiy 1*8 subjects natd (hem in a 
regular suceesblou, h> rnHiiis of n siieeliil iii)paratus. 
(see accumiianylug lllnsirutlon) Of course, the words 
whose moaidngs are unknu\\n, are meiuortKi-sl and re¬ 
learned with more or less dinU'ulty foi all munner of 
reasons, but the relative values of the.se tlnx>o methods 
Is the same as In the ease of is>euis 

The Influence of Age. 

Age la auotlier such NetsMidary factor I found, u. g., 
that the above mentioned t>oy nw-ded (V! repetitious to 
commit lo memoi.v (l>j the whole method) a series of 
12 nonsense s.vllHhli>s. and an adult (a uni\erslty stu¬ 
dent, 22 years old) ne<8le<l for the same series 13 repe¬ 
titious only (’onseiniently the tmpular opinion that 
children meraortxie more (pilckly tluin adults Is erron¬ 
eous. The child’s superiority consists only In retentive- 
uess. I. e., a child needs less repetitious to relearn 
material once mcmorlaed, Iml the numlter (jf repetitions 
required for learning tlm first time Is greater for young 
Children. In other words, adults surpusstsl children 
only when the work was ttrolouged, but children needed 
less lepetttloiis in relearning 

Afotber secondary fuel or is tbe time elapsed between 
Drat toarnlng and relearning I found that tbe time 
saved lu relearning decreased with age for all but the 
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5- ttu«l 20-mluutn InlervalA, an It Is Indleatad In tba fol- tbo clan room) ta auii^or to t!hatr.,|rc${c fj* ^^^tVidpajj* 
lowing tublo aud diaKram: iwmUbg fttone In Ithn class room). fonm},. 


Per neat of FomeMtiiit Ule lff fnb)eota. 


ateUnff, ^t the quality of the ftonw) worJs 
la'i^fertor to the aokool work. 

Many have trlial to show that learulng; U Inttoonced 
by the sex, ci>rreIational, diurnal, weekly, monthly, and 
seasonal factors. But ther© are many crudities of 
method and trivialities iti the way of such results, 
because many iieotde are attcm|>tlng kinds of work In 
various fields for which they are totally Incompetent. 
Of course every jtreat movement flouts many faddists, 
who nr(> really Irrelevant In the problem of economy 
of learning, this great postulate In modern school edu¬ 
cation. 

Emergency Repairs to a Desbwyer 
By J. F. Hellweg, Lieutenant Commandar U. S. N. 

D rillNU the lust winter’s nuineuvers of the Atlan¬ 
tic Fleet off tluaiitauamo Bay, Culia, two of the 
destroyers rollldeil alsail twenty-flve miles off shore. 


and were altei(a%«n4 % 

building up the boW./w; ,'f •, 

In ninety-one 

tlrely cut off aud rebtillt Hhlp Wea Mfedn to ?«*• 
PIUI (hiy at 10 A. tlgrdb aM badloM 

herself off at 1 P. M. Vai^ Uth, im, to taW 
her place In the fleet and at any apeaif, 

Inquiries have l>een made, and this appeard to he the 
first time lu our Navy that sudi a Jtdt tnM htor twidn^ 
taken by a ship's cctmpany. The crew atototfed thlrteett 
hours a day lu repairing the how, eopie of libe men 
working In water halfway between their w«let and 
shoulders for hours at a time. WlBi the aseivtatMe of 
tlie searchlight, the work was pushed till a late h^r 
every night, when It a-as possible, and the m t huatasm, 
and cheerfulness of the men was such as to make omf 
proud of the American bluejacket 
During the maneuvers the day following the ecmple* 
thm of repolrs, tho “BurroWs" ran at hlgli speed into 
n gcxsl sen with no trouble. A mouth liter she entered 
the quarterly fall-Hi>e«d race and maintained her prevl- 



The rurvi'B liolow slmw fiirKflfuliu-im durliie the day 
(Hftnr n. ao (l(P sQil 4H() iiilnuti'Ki . Ihr < urvi'« above show 
the forsctfulnosi, atUT 1, C .1, 4, 0. 0, 7, 14, 21, .10, Ifl, 
atid 120 rtajH In liotli ciiHfii the hroki'n llnca rrpreaent 
lurst'tfultu'HB for isiotrv, and lliv contlnnou* Muom i<U<tw for- 
Rctfuliipaa for iiii'anliiKlcHB words The olilMren lost aMo 
rlurloD Rtreugth Hoiiiowliiit faxer than the adnita, the 
aaaoeintlon HtreuKth ut the end of one day waa greoter than 
at the end of N hours or at the end of 2 daya 

Another factor Is the oblld's tiencral MHUpence. A 
bright child, on the whole, needs U«sh repetitions than 
a dull one, but the hitter retains lauter. 

The mental tyis> of the learner counts also Although 
all my subj«>cts exi)erlm'*'itcd upon wt-re -if mixed men¬ 
tal (or ideational, memory) tyix", It wns a great help 
to each to follow V or her own iiredomluaiit type of 
memory with whl.h few seem to la> fauitllnr 
How Rhythm Affects Memorising. 

Rht/thfn Is one very ImiMirtiint element In all kinds 
of learning; it foruis nn extra association lictween the 
varied stress it brings aud the sylloblcs so stressed. 
All learners lire Inclined to nse rhythm aud tempo, try¬ 
ing nmny at first and focusing later to a few; distinct 
Injury is ciuised to the memory of anything once ac¬ 
quired when It Is relearned lu a different rhythm. (.If 
course the rhythm suitable to what Is to bo learned 
should be adhered to strictly. In learning Hues of 
unconnected words and parts of a jawm, Kbblnghaus 
found that a rate of 200 lamhlcs jier minute or 0.3 
second for each measure Is the most advantageous; 
and In l(>un)lng the same lines 24 hours later, he also 
found that those lines had been better retained which 
ertginall.i were learned with great*>r speed. Meumann 
and I’entschew ftniud tlwt. In general, for adults half- 
aloud learning (of nonsense syllables) Is more favor¬ 
able. for children silent learulng or that with re¬ 
pressed Voice 

1‘rnetux has a great effect I found that the num¬ 
ber of repetitions niTesRiiry Ixith to learn aud to relearn 
diminishes with time, but tbe growth of practice Is 
far greater In learning thnu la relearning. I found 
that H sisK-lul practice In memorlzntlon Improves mem¬ 
orization la general This Is also shown by tho experi¬ 
ments of Meumann and Khls-rf I also found tliat 
there urc distinct sloW iind fast types of learning, 
although the former may by pruetlcc approach to some 
extent the latter, so that the difference may b«> due 
to iiraetlee 

The Will to Learn. 

Of courst' In every met Iasi of learning the will to 
laarn is esseutlul. A striking Instance for that is shown 
In my experlmetits. I gave a foreigner who understood 
no German,a series of nonsense syllables. This subject 
not understanding the directions, read the syllablea 46 
times without committing to memory. When I uaked 
him if he could repeat tbe aeries he exclaimed ; ‘*What I 
Am I to learn them off?" Then with 0 reisjtltlons he 
memorized them. 

Meumann and Mayer taOted the atdiity of school 
children to trork aiono or in oompanp with otkrrn, and 
found, in general that tho work of pupils In groups (in 


liie “Burrows’ ’’ Iww wns twisted to port about eighty 
degrei-s and was badly crushed, as shown In one of the 
front-jMge |ihotogrn|ibs 

This injury, while not eudaiigerlng the safety of the 
ship, effi>cllvel.v prevented the "Burrows" taking any 
further tairt in the fleet nmneuvors. Had such an 
accident occurred durliig wartime, the ship could not 
have been oiierated and, had she been chased, she could 
not have eseaiasl, as her s]ieed was practically killed. 
A destro.ver in such condition would sadly handicap 
the flotilla and the fleet, sliioe she would require pro- 
leellon and could only make almnl six knots. 

While returning to Guantanamo Bay. itluns were out¬ 
lined for rettuiring the how and were submitted to the 
Flotilla ('omininider shortly after our arrival In port. 

The next morning the shli» was placed alongside the 
dock on one of the numt-rous cays in Guantanamo Bay. 
all weights. Including anchors, chains, ammunition, fuel 
oil, fresh water, stores, etc., were shifted aft, aud the 
cutting out of the rivets on the stem was cntumeiiced. 

We know that the ship’s keel was broken short off 
about two fet't abaft of the scarf of the keel and stem; 
but the ship's weights were not sufitciont to raise the 
Ih»w s«j,^hut the break could U* reached A large anchor 
was therefoiH* landed on the stern to lift the bow. The 
slilp was then run iushore till the forefoot took on 
the eradle of a small marine railway used for repair¬ 
ing laiwebes, small tugs and liarges, the ship being 
MteadUal l>y large Itarges on both sides. By this means, 
the lH»w was ]>laced In water almut four feet deep at 
low tide. 

To (termlt the us«* of air tools a small air line was 
Ifliasl from the ship’s air comprensor to the Imw, and 
was rigged with three outlets. Air tools were borrowed 
from the fltfel, and the men were arranged In shifts 
t« push the work us ra|>ldly as possible. 

.Scaffolding was built around the Iww with target- 
raft uiuteriul, and the ship’s searchlight wns dismount¬ 
ed. taken on the laaich and muunteil so that the light 
could be thrown on the work. 

Men from the F .S. S. "Dixie" and tin* F. .S S 
•’Monaghan" het|s>d the crew of the “Burrows” through¬ 
out the reiMilrs. As the keel had been bmken short off 
about two P«et alaift the scarf of the stem, the latter 
wns all clear for removal as soon us the rivets Imd 
lieeii cut out of the side plating Tbe stem was dropiXHl 
overboard and huiile<l up on the beach, where U was 
straightened Owing to the lack of facilities, the stem 
had to be heated and straightened In spots, tho twists 
ls?luK gradually worked out of the stem. This stralght- 
eulng, under tho existing circumstances, was a fine ex¬ 
ample of what ail American bluejacket can do with 
little or no faclIiUea or tools at band. 

The port plating was so badly twisted and torn that 
none could be saved. The starboard plating was heated 
by n large blow torch and hiinled back Into idace by 
tackles. Homo of the up|>er plating on this side bad 
to Is* renewed. The ship’s frames were so ’>adly crushed 
that thH.v were thrown away. 

After the straightened stem was swung Into place. 
It projected about eighteen inebos alsjve the level of 
the deck, this lieiug due to the lattor’s having boon 
pulled down at a sharp angle when tlie stein was twist¬ 
ed aud tht' keel broken. 

U was impossible, at first, to raise tho deck; but by 
slitting tbe bulged plating close up to the deck on both 
bows, the forecastle deck was jacked up Into place and 
the Mtem Imlted in lawltlon. The starboard plating 
was riveted lu place and tho port plating was then built 
up by sections. 

The broken parts of the keel were chipped off flush, 
butted together, aud then aecnred by a slug) of %-iucb 
boiler Iron and eight through bolts, as shown In afcoteb. 

The discarded ship's frames were raplacad by oak 
stringers and breast-hooks. These were put In posl- 
tUm, wqdgml ajiart snug against the skin o< the ship, 
and speared In place with through bolts as ahowu tn 
the sketch. Cement was poniwd 1» tbroutdi the iHllttig 
holes, maktug the whole system solM and secure. The 


uus iKNdtion as the fast boat 
The Amerlcau public never hears how tbe young 
Americans who serve their country in the Navy rise to 
any situation, and perform unexpected duties quietly 
and efficiently without thanks or commendation—duties 
which, In wartime, would attract tbe attention of every 
one In the United dtates and win for them the thanks 
of their fellow countrymen. 

A Railway in Iceland 

A t present methods of travel In Iceland are of the 
roost primitive description; a few carriage roods 
exist ill the south, with bridges over the rivers, but 
generally throughout the Island Journeys are made on 
horseback, over brldle-iiatba or no tiaths ut all, and 
Ntreams have to bo forded. A few years ago the Althing 
(national assembly) voted funds for surveying tbe 
route of a railway from the capital, Reykjavik, lu an 
easterly direction through a cumiMratlvely populous 
and thriving region, and one much frequent^ by tour¬ 
ists. Plans are now complete for this lino, which will 
run from the oupttal over the Thlngvatla plain to the 
Glfosa bridge, u distance of alsnit flfty-elght miles. 
The estlmatiM cost of construction Is |1,00(),(¥M>. Ulti¬ 
mately It bi proimsed to extend the lino to Thorsjaa, 
with two branches from that point, one leading to tho 
geyst'rs, and the other to Oerink. The railway project 
has led to ambitious jdans of drainage aud Irrigation 
along the proposisl route, oiamUik ui» extensive pasture 
lands and enlarging the already linimrtant dairy in¬ 
dustry of the eouiitr.). To tho tourist (bo railway will 
offer an agreeable substitute fur tbe present tedious 
.1oni‘m*.v by pony to the geysers, Mount Heclu, and other 
points of Interest. 

Hawker’s Failure to Win the Dally Mail Priie 

H arry a. IIAWKKU, the solitary entrant for the 
Unity Mail prize of lai.OOt). offered for a flight In 
a hydroaui'opliine nnmnd tlie coast of England and 
Scotland, came to grief 15 miles north of Dublin on 
August 27th. He Imd then covere«l J,()43 miles of the 
total of 1,64(>. At Dbaii one of the floats of tho machine 
had to be repaired. Engine trouble brought Hawker 
down off Argyllshire. After crossbig tho sea to Larue, 
further adjustments of tlie eiiglue consumed an hour 
and a half. He ascended again and flew steadily for 
two hours aud a quarter, when, curiously enough, tho 
sUppIng of his rubber-soled lioot caused him to lose 
control of his machine, so that he plunged Into tbe 
water from a height of fifty feet, near tho ahore. 
Hawker was only bruised, but his mechanic's arm was 
broken. Tho machine was hoimlesSly wrecked. It la 
said that the Daily Mail will present £1,000 to Hawker 
In recoghlttou of his brave attempt. 

The Cunent Supplement 

I N this week's Issue of our Hupflxubnt Prof. B. L. 

Mchwara contrlbutua an oj-tlcle on new types of v«l- 
canoes iu Iceland.—The production of synthetic tan¬ 
ning is reported, and may prove of considerable Inter¬ 
est to the leather Industry.—E. J. D. (.loxe glvee ua an 
Illustrated description of Oiwn Air Goal Mining as cur¬ 
ried out In Pennsylvania.—W. A. Nicholson contrlbutea 
an article on bird calling, which la llloatnited with 
pictures of different forms of whistles uaed to Imltote 
blrdenlls —The second Installment of Ltoutenant Ool- 
onCl Kuhn's article “Home Aspects of the Huldect of 
Traiwpertatlon” deals with trafllc by wgter.—John O, 
Parker writes on the ludustrlal nse of synchronous mo¬ 
tors by central stations.—I»rof. B. K. Baman) puts «« 
record for future observera the predont aiJpntaiioe o* 
tonte tomporary stern.—Gtmriea Kas««l coutritMites ftn 
article on Heredity and (3«nln«.*-Thie ttoirti, 
qualht, held by prominent Hilnlccm of the pa«t ftml 
present regarding the seat of toe toql, am reviewed ty 
Dr* O. F. HarriA->^Au tmfiartattt dtoemadon op 
eonmea of motor f»«|'h«)<t'«t'|rhe TtoW'-' 

twrtntlou rottfermwe,. Js tfl lMg 






Patents and Modern Industrial Conditions 

The Stimulus of Patent Protection 


4«iBaMtMit4d Com of re- 

tt»0 •oWoveiMHit, mW'M. prodvetlve of 
WM oMmMlodbrmfsw 
dfarttawiitiwiw M mi* fmot to Anlavontof ot a monopoly 
of for a Itortted ame. VKWto many other 

A>»aa>'4^ MMard hi** ImmI angveated (aaoh Hoggeatloiw 
wine, nMflo at the eoawmoB which adapted oar na¬ 
tional fioantltiitlon), they have nowfaeiw teen adopted 
M paiM of the maotatnery of aootety. Bbncywhere eome 
form of mtettmlve eoatrol for a limited time hae been 
recogtdied ae the best way of dealtua with the matter. 

The enconniVMimnt of patent protection does not 
alone atiBUilate the Inventor to intellectnal effort; It 
excitee to Btrennotui effort a long line of lutermedlarleH, 
capUalteta invastore, bneineiis admiiilatratora, Hceneeee 
and uaera who work with or under the patent and whoee 
cooperation is vitally neceeaary that the Invention 
may not be oonUned to a paper description, but may 
aotnaUy get into use. 

After ail tbla Una of public eervauts baa been re- 
wardad, the ultlmete eonaumera get their advantage 
froai the Invention, even daring the term of the patent, 
In the form of less coat, added facilities, laereaaed 
comfort and greater eonventenoe; and their gain, while 
the patent la Id force. Is undoubtedly In almost evgny 
case Inlinttely greater than that of those who profit 
directly from working under the patent Of oonroek 
when the patent expiree the Invention is free to all. 

Until IfiSS fiwttaerland bad no patent law. It waa 
srgned that sltnatsd aa Bwltaerland was, in tbs heart 
of the industrial world, with a docile and Intelligent 
popnlatlon, trained by an admirable syatem of edttca- 
Uon, and with the great advantages by way of water¬ 
power wbfam the country poaeessed, It could progreea 
mote rapidly If Its dtUena were all free to appropriate 
for the national indnatrlea the Ideaa patented or un¬ 
patented, of the rest of the world, without the grant of 
any monopoly to individuals lu Sadtserland Itself. This 
policy wae, however, found to be short-sighted and 111- 
advised. The Swiss were not encouraged to Invent 
More than that, they were not encouraged to adopt and 
IntrodOce liiveutiona. They did not develop the desire 
to Improve. Because they had no patent system, their 
industries did not advance aatlsfactorily. 

Under the streas of the necessity that Inveotlona 
should be fostered lu the community. If tndustrlai pro- 
gresB In competition with that In patent-granting coun¬ 
tries was to be secured, a patent law was adopted in 
1NN8. Since then there have t>een over fifty tbouaand 
iratents issued In Swltserland and ber industrial pro¬ 
gress has been marked. 

Holland In IHiSI, before the extraordinary expansion 
of the latter part of the Inst century had even begun, 
aliollsbed her patent law, undoiibtedty Influenced by the 
hope that her situation was such as to make it more for 
her interest to take freely tlie inveiitlons made any¬ 
where outside of her own boundaries than to attempt to 
develop inventions and the inventive habit among ber 
own peotile. It Is slgniflcaut, however, that she has, 
after trying the experiment for more than a generation, 
recognlud its futility and has now again establlsbed 
a patent aystem. 

laventmra Ketpleoa Without Patento. 

Nowhere can It be worth while to Invent, uulaaa there 
Is opportiutty for utlllalug Inventions If made. If 
every citlsen were an Bdlsou, It would not profit him 
to work out new ideaa on paper or In a laboratory un¬ 
less the oondlUous were such that they could be Intro¬ 
duced Into use with the chance of a proper return. The 
inventor therefore Is helpless unless be has something 
to offer the nmuufacture^ or tlie oapltollst that will 
Justify the latter In paying for rights to the Invention. 
An adegnate patent system gives to the inventor, who 
as a rule never oonld himself do anything with bis 
Invention, aouiethlng that la tenglhle and of value, 
which he cgn transfer, in whole or In part, to the 
buiioass enteKprlses which alone can make the inven- 
tlou of table to the oommunity. inventora, and busi- 
iHiss men wbo fietelpp invantlottM and Introduce them to 
the aenioe «f juah, te exactly the same degree and for 
the igMM xsasou an stlmulatetl by the ptotoctkm affortb 
ed hy a ffftant, to efforts wWch they wmild never other¬ 
wise mgl^ ilaob class would te hMldeaa without the 
other. i| hi ottiy when both are encoonged and pro- 
tehlgd* .gg they are hr the grant of-a patent, that the 
of fhh uaefid arts is (womated. 1Bv«n If the 
loyte^all 0^f0m * iteU demand, thece la fraquaKtlr the 
^.teoutea for the expMdttaw «f'«' vast 
’*44 IWtele^ hitellttwiee' aad 
wte «he Intmateltig, tt tote 
Hm . mmimi ■ mm . he .fstelwtd flnd 


By Frederick P. Fish 

always there Is the chance of utter failure. 

Under these circumstances, neither In Swltserland 
or Holland, nor eleewberc, could capital lie expected to 
take up and push new Inventions under conditions, 
where, If success were achieved, the full twueflt of tlie 
invention would necessarily be liumedlately shared by 
all competitors. 

In fact, competitors would have a great advantage 
over the manufacturer or the capitalist who liore the 
brunt of the preliminary development. They would 
have borne no part of bis burdens and extH*ase, but 
would, without cost, adopt from him the iierfected 
thing to which he had devoted so much energy and in 
which he had made such a large liivt<Htmeiit. They 
would reap where he had sown U'nder such condi¬ 
tions even the most brilliant Inventor caiuntt get the 
help which he must have. 

The effect of a sound patent system Is lo overcome 
these obstacles to the development of Inventions, to 
encourage men to Invent who would otherwise have 
very little reason for Inventing, and to attract busl- 
iiesa men to the ardiums task of perfecting and intro¬ 
ducing inventions when otherwise they would l)e In¬ 
clined to leave them severely alone. 

Superiority of Amerieaa Patent Syetem. 

The stenderde and rulee Imposed by foreign patent 
lews as to working inventions, and as to the grant of 
compulsory licenses, are and must be purely arbitrary. 
Even if wrong In principle they may operate reason¬ 
ably well aa to some Inventlouii. But In so far ns those 
pre^stons operate they are fatally destructive In many 
eaaes and no man who is Inclined to Invent or to pro¬ 
mote Inventiou can be sure that any {tarticular inven¬ 
tion will not be one of a class that is necessarily ren¬ 
dered unprofitable because the law fails to give him a 
free field for effort during the term of the patent. 

After a somewhat careful Investigation of the situa¬ 
tion In foreign countries, I am satisfied that the so-called 
working clauses and compulsory license clauses of for¬ 
eign patent laws are hostile to the real public interest, 
and that they operate greatly to the discouragement of 
Invention and thereby distinctly stand In the way of 
the sound development of the useful arts. I Itelieve 
that the simple provision of the United Htates patent 
law that after the grant of bis patent the patent owner 
shell control the Invention absolutely for a short but 
definite term, having no more payments to make and 
no fear of interference from competitors, during the 
term, gives to our people a far greater stlmnliiH to 
Invention than does the Isw of any other country. 

The result is that to-day there are not only a very 
large numlwr of men struggling with inventive prob¬ 
lems or who are on the lookout for the opiwrtunlty 
to Invent, but tbe effort has been systematized to a 
large extent in accordance with tbe scientific princi¬ 
ples uiMH) which modern business Is carried on. With 
tbe large enterprises of the country. Invention Is as 
much a iiart of tbe systematic organisation of tbe busi¬ 
ness as manufacturing or selling. Intelligeni men are 
employed to determine the problems of the business 
and to find In what direction Improvements should be 
made that there mn.> b»' extension lutt> new fields, in¬ 
creased production, greater economy, or an Improved 
product Highly trained engineers aitd Inventors at¬ 
tack the problems as they ace presented and work them 
out in well-equipped Isboratorlee where not only tech¬ 
nical skill, but thorough aclentiflc investigation, car¬ 
ried on almost regardless of expense, are applied to 
their solutlou. Meantime, as always. Individuals, even 
the most, bumble, are inventing or hoping to Invent. 
They know that nothing la more Hkely to advance them 
in wealth and comfort than an Invention, the oppor¬ 
tunity for which Is wlde-opan before them, rewiinl In 
proportion to the merit of what they may accomplish, 
being almost more certain than in any other field of 
human endeavor. 

Patent Syatem Imperative Under Present Unstable 
Condltiona. 

Continued and Incessaul Indnatrial hnpvovement Is 
essential to our well-lieing. In the practical arts there 
Is no such thing as a stebte condition that can be re¬ 
lied upon as permanentl)’ satlsteetory. Unflagglug In- 
v«)tl«n Is required at every stage of progrem. 

Up te a recent time our situation in all raspecte has 
been aueh as to promote ladaotrlal dovMoposent. We 
bare had as s background ter It an enormous amount 
of teee land which waa open te eultlrnttiMk. This hss 
now been practically eXhaoated. Thia cireumatafice 
aflecta ow indnatrial altaatlcia tBaadvantogsonsly; but 
it hgd to came. Wa muat use every weapon to neutral- 
lie the inw <tf thin aoaet 


The prevailing popular sentiment of to-day and the 
new laws and new Interpretation of old laws based 
upon that sentiment are such as to reciuln^ a definite 
readjustment of business and of business methods lu 
(ill their relations Hut the process of readjustment 
win surely Ite one of shock to our industries. They 
will endure, even If they could never have grown to 
their jircsent proi>orttouH had the Ideas of to-day pre¬ 
vailed fifty years ago. It Is, however, clearly a time 
lu which we should hold on to any feature of our social 
orgnnlzutlou that Is right 

Korelgii coiuptdlllon Is sure to be more serious every 
year To-day, except for tlie artlficlnl protection of 
tariff laws, the whole world. iH'caiise of Improvements 
in transportation fncllllles due to Invention, Is lu Im¬ 
mediate couirietltlon No Industrk can thrive lu any 
country unless that country has peculiar advantages, 
either natural or nci|ulred, so as to be able to product' 
at such low cost IIS to meet tbe comiietitloii of other 
countries. The iiiitural advantages of the United 
States are great in some directions, but are by no 
means controlling ns to iniiny of the Industries. In our 
comts*llllon with foreigners we are hnmi)ered In many 
ways In our cost of iirodueiion we ure einbarrased by 
the high cost of onr labor as eoinimnsl with other 
countries. We have In the past more than held our 
own In Intenmtloiinl competition, partly ls*eiinse we 
have Nurinisi^sl all other countries In sliop sud busi¬ 
ness orguiilrallon, but eblefly beeiuise of our suis-rlorlty 
us Inventors and In the quick and comiirehenstvc iidoi>- 
tlon of Invent ions If the jins'ess of continuous Im¬ 
provement is clieiked, we sbiill lose tills advantage and 
there will be no iiltcrnntlve cM'Piit the destruction of 
mime or many of our most Important Industries or a 
reduction in the wages and standard of living of onr 
workmen. 

The ofiporlunity tor Iniprovetiienls bastvd uiion Inven¬ 
tion In in many briiiicbes of industry growing less 
every year. There Is uo longer room for the striking 
advances in agrleulinrul muclilncry, inacblnery for mak¬ 
ing fabrics and shoes, electrical and other power niqia- 
rutUN, machinery employed In the production and work¬ 
ing of wood and metuls and In other great det>artinents 
of Industry that there was a few years ago. It may 
almost Ih> said that many of the arts are already de- 
veloiied almost to the )iolnt of saturation. It Is not so 
easy as It was to find out how they can bo Improved 
and to Imiirove them 'I’liere sliunid be every possible 
Ineenlive to s<“ck out and to develop an lne(>sHnut series 
of minor improvements vvblcb may in the aggregate af¬ 
ford great isisslbtlltles of advancement The latter 
are of a kind that esiwclally rfspdres eiiennragement, 
for they do not greatly apiKynl to the Imaglnutlou and 
the direct returns from anyone of them are not likely 
to be large The.v are not often develoited us the re 
suit of a happy thought ('lose and eareful study and 
Hclentlllc effort cnri'led on iK'rsIsleiilly, systemaUeally 
and at great e\js'nse Is generally rtsjnlred for tbem. 
Agriculture and the lutslucllon of fissl jiroducts may 
Ih‘ rev’olntlunlzwl during tbe coming century liy chemi¬ 
cal Inventions. In other Helds there (s room for many 
great and iuiisirtaiit Improvements, which cannot lie 
realized unless onr patent system affords the rnqulsite 
encouragement 

More than ever, vvlien there are causes at work 
which depress eiitliuslasm and bold back development. 

The Oldfield Ttlll that has lieen reiairled by the ('om- 
mlttee on ratents to the House of Iteiireseiitatlves at 
Washington is a most serious attack main our [latent 
s.vstein 

Any provision In the law preveutlng the Imposltlou of 
conditions as part of a sale or license of u patented 
article or of the contract authorizing Us nianufnoture 
or use, or any rwiniremciit that would tm|M>se a [a^nalty 
If the Inv'enllon was not manufacliiriHl. and particular¬ 
ly any wpitremenl by which under any circumstances 
a llctnise to use the Invention could have lieen ucqulrevl 
for the asking hy u iierson or coniorutlon to whom the 
patent owner did not wish to grant a license would 
undotihtedly have chw'ked Invention and the develoii- 
nient of Inventions to a marked degriv. The testi¬ 
mony latfore the (lldflld ('ommittw' of those familiar 
with the suhject Is [iractlcally unanimous on this jiolnt. 
And yet It Is Just such an Inroad upon the established 
law of the land that eharaeterlzes the Oldfield Bill 

Tbe community as a w'hole, revpilres for Its prosper¬ 
ity an adequate patent system. 1 believe that ours 
is adequate, that It would be a national misfortune 
If It were weakened as prop(»sed by the Oldfield Bill.— 
AddrcM deMvered September gad. fte/ore the 

Amhticak Bar AMOatatton, Montreal, Canada, 



W HF.N fhp HPHKoii of iiiivl(fatloii on 
tin- St. liawretict' lUver oUwed liint 
fall tin* drertfdUK of the ship ohannel be¬ 
tween the TnivtTHe, at the eaatorn end of 
the Isle d’Orleans. Iwlow Quebec, and 
Montreal, u contrnoted dlsUinee of 220 
miles, was half <-oiiipleted, at a ttital coat 
of close uiHin *]5,«00,0tK). Aa showdnc the 
dotermluatlou with which the great taak 
Is l>eluR prosecuted hy the Ounadlau Min¬ 
istry of Murine and Fisheries, It need only 
be cited that. havluB accompllahed the 
oiM'uluB of a !10-f<H)t channel for 60fl0 sta¬ 
tute miles, of u total mileage of 11.1 be¬ 
tween Montreal and t'ap ft la Ruche, and 
the deeiienliiB of the Benujeu and St. 
'I’homas channels, lielow Quebec, to a depth 
of .'10 feet at extreme low tide, work Is 
being rushed uiion a JlB-foot channel, also 
l)etween Moiitrwil and Quebec, a distance 
of 0.H7 miles <»f which Is now completed. 
Mkewise, a K(Ktd .start has been effected 
upon the north channel below Quebec, 
wltlcb It has been decided to deeiien to 86 
feet at extreme low tide The south chan¬ 
nel Ih>1ow Quebec has already been deeje 
oued to 3(1 feat and oiamod to navigation. 
From 1H51. when the first real attempts 
were begun main the Improvement, to 
March .'11 <if the present year, the sum of 
$14,624,065.61 wos expended and the num¬ 
ber of cubic yards dredged totaled 78,- 
2:11,631 

Jt Is ttgurod that the average load-line 
draught of fifty miMlerii vassela Is more 
than thirty feet, and one authority holds 
that there are only two, or at most three, 
ports In the world accessible to them. One 
of these, of course, Is New York. The 
situation of the St Lawrence ports of 
Montreal, Quetiec, and Three Rivers Is re- 
gardi'd hy the tJanadlnn anlhorltles as de¬ 
cidedly advantugeiius, even though the 
thirty feet may at no distant time be 
deemed medhx're The new Improve¬ 
ment, doing away with the proliahlllty of 
delay and accident to ocean shipping, must 
greatly advance the position of the three 
ports, and furtlier improvements to the 
St. Lawrence River, to give any reason- 
nhle depth by dredging, must, ns a result 
of the work now progressing, prove to be 
not only feasible, tint obtiiinahlo at much 
smaller cost than for many rival isirts, 
and It win reipilre virtually a nominal 
cost for maintenance At the present time 
n fine chunnel of thirty fet't at extreme 
low water, ha.s lieen acconipllshed between 
Motitrenl and Cap ft lu Roche, while simi¬ 
lar ilepth Is to be hud between the latter 
Iiolnt and (Quebec by taking advantage of 
the tide. It is esllmntwl that the low-tide 
channel will be comiileKsl ns far east as 
Qneliec liefore the end of another year. 

The completed channel has a minimum 
width, lu the slrnlgtil portions, of 400 
feet, and on the curves, of from 500 to 
800 feet The chauucl does not afford the 
usual dltlicultlos of canal navigation. 
There Is sufficient water on the bunks to 
minimise Induced currents, which, when 
the cross section of the passing ship U 
large. In proportion to the cro,s8 section 
of the channel, render safe steering at 
ordinary speed difficult 
The success of the work la In great 
measure duello the foofraphlcal sltua- 



Stone lifter with grips capable of brlnglag up 50>ton booUors fron tho 
rtvMr bottom. 



Section of dioehargo plpoi ahowing ball aproekot ■prtttf 
length of oner hnntfrod 


tlon of the route, to tho physical features 
of tho river favorable far Improvement, 
to the determination and public splrli of 
the business men and Industrial Corpora¬ 
tions of Montreal, and to the recognition 
by the government of Canada of the na¬ 
tional character of tho project. Yet an¬ 
other factor which has coutributed to auc- 
cesa la that the ship channel elevator 
dredges employed lit tho work, which have 
earned for themselves a wide reputation, 
have all been designed and built at the 
government shipyard at Borel, on the 
south bank of the St, Lawrence, between 
Montreal and Three Rivers. Their con¬ 
struction has not been competitive, nor 
yet cheap: only the best material has been 
used, and the most careful workmanship. 
Tho dredges are both massive and stniug, 
with a resulting cajiaclty of «,000,(llK) 
yards per annum, much of which has been 
put to test In exceedingly hard material. 

Because of Uie fact that the Bt. Isiw- 
rence River has Its real source In the 
Oreat X.«keM, it is probable that there Is 
no river In the world so well adapted for 
Improvement. The usual condition of a 
river presents steep sloiies at the source, 
which erode the banks and tronsiiort 
coarse material. This, as the slope be¬ 
comes more gradual, decreases, until at 
the mouth of the stream the water car¬ 
ries lu BUspensloD a fine sediment, which 
deposits to the great detriment of navi¬ 
gation Huch has been the gculogienl and 
geodetic history, for Instance, of tho Hud¬ 
son and the Mississippi. In the St. Law¬ 
rence the material from most of the 
eources of supply Is all deposited In the 
settling liaslns, the Great and from 

there to the ocean the bottom of tho river 
la usually hard, so that not only Is the 
water clear, but the bed is permanent, 
and except for floods during tho Ice ac¬ 
cumulations, the fluctuations In level are 
gradual, and not excessive. 

In tho Bbli> channel the material to be 
excavated varies from soft blue clay. Into 
which a pole may be planted some six or 
seven feet by hand, to stiff clay, to hard- 
pan as hard us a macadamlxed road, and 
to shale ruck and large boulders. In one 
or two localities coarse sand Is found, at 
which points dredging has to some extent 
to be repeated. 

The dredging operations underlakeu in 
the course of the Improvement do not 
either theoretically or practically lower 
the level of the water. No material la re¬ 
moved ; It is merely taken from one place 
and deposited in another. Bo long as the 
water supply remains ttie same, the same 
level may be relied upon. The nature of 
the material composing the bottom of the 
river, although in many places very diffi¬ 
cult to dredge, la, for the same reason, 
of such a character tliat a dredge cut, 
once made, la suhstaittlalty permanent 

The currents of the 8t Lawrence are, 
for a river of such fdxe, not only reason¬ 
able and regular, but altogether free from 
the nsual daugera to navigation resultliig 
from freshets. The winter season, with 
Its Ice and enow. Is the one greet 
baok to the St Lawfoned. The sneoeiMi* 
ful work aedonpiMMA hy .the Ice-htwkneh 
fhirtihii the (iwft two ref ^ 
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s«Bw>a may b« naterUIly langtta- 

Jl ^ilM^irovtli^ iMtnre ot the work te tliat It Iwa been 
pnmillrrifiifll in i inafe or leae awUt eomnt and wlttaont 
tlltontMlittbp to the almost ooneUnt navigation traffle 
ag ithg rtvar. The dredges are operated, during the 
fmiahtti US hoars per week, or steadUy from midnight 
ett '^tandag nntsU noon cm Saturday. Only two holidays 
--^Dciailnloti Day and lAbor Day*-«re observed. Stops 
are Mhde only tor bad weather, tor tepalra, lor shift- 
lug 'tpom one Idaoe to another or to allow room for 
oraCh Coal is siippUed by barges without stop- 
idiig the work. The steady work at a depth of from 82 
to U feet In very bard material, which la increasing 
la imdstance as progress la made toward Quebec, 
and la very taxing on the machinery and equipment. 
Only a well dealgaed and strongly constructed plant 
eoilU stead the strain. A dre^ capable of re¬ 
moving 6,000 yards per day of soft material under¬ 
goes a relatively greeter strain by the dredging of 1,000 
yards of hard-pan, In which boulders are embedded. 
A notaUe increase In the expenditure for otMratlons 
of late years has been due to the advanced cost of sup- 
pUea and repairs, wage raises and the greater cost of 
dredging In hard bottom. 

Abont four hundred men are employed In connection 
with the dredging otteratlons, all of whom are sailors, 
bom and brought up at lh>rel or at some of the parisbes 
bordering on the river. Most of them have been 
trained to the service from boyhood. The senior cap¬ 
tain ot the fleet Is credited with the statement that be 
has never earned a cent in any other service. This 
training of the labor employed has undoubtedly been 
a fsetor In the orderly and suecessfiil accomplii^ent 
of the task, which requires extraordinary care and 
aklll and Indomitable patience, the machloery being 


which Ueoessltates frequent roialng and lowering of 
the Btesl bar. This Is done by the aid of a winch on 
the scow, the steam for which Is obtained from the 
steamer by means of a flexible steam hose. 

"It an obstruction Is found while testing. Its position 
Is fixed by simultaneous sextant angles taken by two 
engineers who stand on the bridge of the scow over the 
suspended roller. These angles are plotted on a chart 
with a station pointer, so that when tlie sweeping Is 
finished In one locality, tlie positions of obstructions. It 
any, are located and shown on the chart. It Is then 
an easy matter to have these removed by a dredge or 
stone-lifter, as the case may be. 

“The extent of this work may be Inferred from the 
fact that where the channel Is SiMt feet wide, eight 
lines are required to Ite run, and where the channel Is 
wider, it takes from eleven to fifteen lines, and up t<i 
22 on the curves. 

“At the beginning of the season it Is iisiial to run 
four lines of testing from Montreal to Batlscan through 
the dredged ehaniiel, and afterward the ciiunuel Is 
tested more thoroughly The work below KHtis<>uii, In¬ 
cluding Cap fl la Koche, where the current Is strong, 
and the weather fre<inently stormy. Is usuntly TW>atponed 
until about mid-summer Before the work below 
Quebec was commenced, one sweeping plant was suflS- 
clent, but at present two outfits are kept busy covering 
the ground required to be testetl." 


Danser from Fire in Steel Shavings 

F AOTOKIES and machine shoiis which pr<sluce birge 
quantities of steel shavings from their lathes may 
take heed from a lesson recently taught at a large 
dynamo factory In Plainfield, N. J. In the yard of this 
fhetory the steel chips are idled up until there Is a 
snffleient quantity to make a carload. 


of motor vehicle oi»erated by steam. The turbine Is 
located under the body of the car. It runs at a normal 
si»eed of from .8,000 to 4,000 revolutions jter minute, and 
Is geuretl by menus of a herring-bone gear act to the 
hydraulic transmission which runs at about OOO revo¬ 
lutions per minute. 

The car Is of the single truck tyis*, having only four 
wheels and all four of these are used for transmitting 
iwwer. That Is, power Is transmitted from the oil 
pump to the two axles through two oil motors. The 
turbine will develop more than 25 brake horsepower, 
which Is considered high for this t.vi»e and sIkc of 
engine. 

Since MO oil Is Introduced In the water w'hlch passes 
to the turbine as steam, It may Ins used over and over. 
In order to accfwpllsb this the exhansf steam will be 
conducted through a series of covered copi>er piisfs 
located on the tot> of the car. The steam will be con¬ 
densed In these pities and will then return to a reser¬ 
voir from whence it may Is* Introduced Into the holler 
when the water line falls ls»low normal. 

I’Me car will be lighted by nieinis of Blau gas. w'Ulch 
will also Is* employed for vaisjrlxlng (he fuel under the 
boiler. In cold weather it Is iiroposed to heat the car 
by menus of surjihis steam from the holler. The 
hydraulic transmission Is the same as that used on 
one make of motor truck, and Is employed In this case 
In preference to the spnr gear sticed change. 

A Giant Aeroplane 

T he S( I’elersburg correstiondeiit of the rarlslnn 
starting Journal Aero lelegraiihs to his patier that 
Igor Sikorsky, a stiideut at the technical high school of 
8t. Petersburg, has built what Is iirohabh the biggest 
aeroplane which has thtis far apiieared .Sikorsky's ma¬ 
chine Is a hliilane, the upper surface of which Is aomo- 



Map aad profile allowing St. Lawrence ship channel improvemenU. 


forced to the utmost, and passing vessels having con- 
atantly to be watched for 

Aa a portion of the channel la finished, it Is thor- 
onghly swept with the tesllng-scow, and If It Is proved 
clear It is immediately oiiened for navigation. The 
problem of thoroughly sweeping the channel Is one of 
great Importance and irouslderable difflcnlty, good 
weather conditions being an atamlute essential. V. 
F. W. Fomeret, the suiierlntendlug engineer In charge 
of the project, with headquarters at Ottawa, thus de¬ 
scribed this feature of the work for the HciWTtrio 
AMDBicAn; 

“Although, with the exception of some minor shoala 
at Obamplaln, there Is practically no filling In, and 
although, since the commencement of the ship channel 
project no actual boulders liave been known to be car¬ 
ried Into the dredge riiannel, such conditions being 
poaolble, It has been decided that once a year the 
dredged and shallow channels shall be swept. A twin- 
screw steamer and a teatlng-scow make up a sweeping 
plant When this Is in operation the bow of the steam¬ 
er fits Into a ‘V’ shaped groove In the stem of the test¬ 
ing Boow, which Is securely fastened to steamer by 
means of strong wire ropes, one on rither illde, so that 
the aeow la propelled and steered by the steamer. 

“A Oteel roller. 40 feet long by one toot in diameter 
and wellfiling about two and a half tons, Is suspended 
under the scow to the required depth, and tbis sweeps 
the ehannel against the current, running a sufficient 
nnmher of juirallel lines to burlap each oOier, so as 
to eover tbe whole ground. 

“Foggy 6r smoky weather, due to forest fires, will 
latarriifiit the work, beoaiue the ehure marks cannot be 
aaoi for guldAnoe In rnnhlng the parallel Uuaa. The 
work Wl^ be etopped also during rongb iTeafiier. As 
the isork dt testing is always done in the cheanel, a 
•Met dMl of dlfikmlty and lalennptlQn la caused by 

irtiter the depth la cottsteiitly cheaglng. 


While e large pile of these chips was waiting tor 
a car to take it away workmen set fire to some rub¬ 
bish near by. This heated the steel and soon there 
was plainly visible a column of smoke Issuing from 
the pile. A one-liich stream of water was played on 
the steel for several hours without having any effect 
other than to produce a small but lively volcano caused 
by steam from the water Then the city fire dei>art- 
ment was called and after a heavy stream of water was 
played uimn the steel It was th<inght to lie extinguished. 

However, the next morning the pile was smoking and 
flaming as vigorously as before and It was necessary to 
rake the sharings apart before the flames could bo 
subdued. Since all steel chips from this factory are 
put through a centrifugal oil seiwrator on coming from 
the machines, oil was not the cause of the spontaneous 
combustion. The fire was obviously started on account 
of oxidation taking place faster than the resulting heat 
could be conducted away from the steel which was ven’ 
finely divided, and when the chips Itecame heated from 
Bu outside source the phenomenon of combustion actu¬ 
ally took place. 

Stettm Turbine Stnet Can for Long Island 

COMPANY has Juat been organised In New York 
city to operate an entirely new kind of street car 
line at Great Neck, L. I. Although the cars will run 
on rails and will have every appearance of an ordinary 
electric car, they will be Independent units operating 
without overhead wires, third rails or central power 
station. 

The Bonroe of locomotion, which is the most Interest¬ 
ing feature of this hew medium of interurban travel, 
is a steam turbine supplied with steam from a flash 
holler, the turbine operating a hydraulic speed trans- 
lalsalon and two oil motors connseted with the two 
axles The flash boiler is located on one side of one 
plattom and is heated by means of either kerosene 
or gaa oU instead of gasoline as in the ordinary type 


what larger than the lower. The span of the biplane 
Is 27 meters, and Its total lifting surface Is 1.80 square 
meters. 8'bp weight of the mnchliie Is 8,000 kilo¬ 
grammes. The uern|)lHiie has an enormous lifting 
capacity Besldi's ten passengers It is ileslgiied to carry 
provisions, fuel for 2o hours and a intscelluiieuus load 
of 800 kilogrammes As might be exjierted, the jiower 
plant is hug(‘ Four engines, each of llS) horse-power 
and each driving u screw propeller ai-e mounted In the 
machine The fuselage Is of w(sk 1 and Is shai>ed to 
form an observation cabin, n spacious pilot house with 
glass windows for (wo pilots, n rather large cabin for 
passengers, store's, tools, a corridor, and finally another 
cabin ill whlcb ii couch is actuull.v to be found for 
those who wish to sleep. 

It Is said that on August 2 tin* machine actually 
mode a flight with seven luisseugers of 1)0 kilometers 
lasting not iiulte two bonrs at an altitude of lUNl meters, 
during which the idiots tmik turns in the pilot house 
and iiassengers walked about as If they wore in a elty 
apartment ExisTlmeuts are also said to have lieen 
made In cutllng tmt two motors In flight and running 
the machine with the remulniug set of two 

Naturally these Hceouiits of (he machine's jierform- 
aucea are received with eonslderahle lii<redullt.) In 
France. To lie .sure, the uero-tavleiih of Henri Deiitscb 
de la Meurthe gave ii gissl neeounl of Itself in Fmiiee, 
but French aeroplane designers wonder how ispitllhrinm 
could Is* matntAliiod with passeiigers moving to and fro 
In siNiclous cabins. Moreover the siN?ed ohtalnetl. less 
than twenty-five miles an hour, seems ausplelourdy low 
tor BUsteiitHUoi). Further details will ct>rtolnly be 
looked for with much interest. 

Standard Time in Eritrea.—The Italian colony of 
Eritrea hu just adopted standard tiiiie of the tnendiau 
of 46 degrees east of Greenwich. Its tune will tlui.s ho 
an hour in advance of that in use in Egypt, Portugese 
Boat ACrion and South Africa. 











The Cape Cod Canal 

Savin^ir Seventy Miles of Distance and Three Days of Time in Carrying 25,0(K),0(K) ToilS irf ; 



A stretch of the Cape Cod Canal, 

T he curved nrm of (’upe Cod wlHi 
IIh curlouK HkIi-IuhiU lermlimMoii iit 
I'rovliiceiowii, which foriuN Huch « remark■ 
able fcHltire of (he New Euifhind const 
line, Is of Kluebil orlKlii It was formed 
hy the deiKislt of Ismlders and clay 
hrouKht down from I,ahrndor and Maine, 
and upon the sutiHlrntum thus forttieU, 
the Joint oetlon of the waves and winds 
of the sea, deposited the sand, which In 
layers of various (hlcUiiesses and In pic- 
turewiuc contours, form such a iileasitiK 
feature In the landseiipe of Cape Cod In¬ 
closed and shellered h.v the whU'-curvInis 
proinonlor.v Is Cape Cod Huy Where 
('ape Cod joins the uialiilaml, at what 
miitht he called Its shoulder, there Is a 
imrrowliiK down of tlie width from aliore 
to sliore until the distance from Ham- 
stalile Hnv to Hnitznrd's Hav Is onlv el){ht 
miles Hnsszard's Hay lies helweeii the 
niainland and the sontlieaslerlv e\(ensloii 
of Cals' Cod, wlilch lall(M wives tl»e suiuc 
protwtion to linxxard's Huv that Cape Cod 
Rlvos to ttie liay iiamisl after Itself, The 
imrrovv stretch Jolnliiw Cape Cod to the 
niatnlund has a surface elevation of only 
2t> feet uhove hliih wiitei It is composed 
lualnl) of sand with an occiisloiial ad- 


looUitf towai4 Bwmrd’p Akt. 

mixture of (Mnidara. A idnnoe at the nwp 
will ahow tliai the shlpplni; which patwea 
from Boston to New YoeV and aonthern 
ports, or vioe verta, whether it ateawa or 
sails through Long Island Hohnd, or by 
the route outside of f^ng Island, at pven- 
sent has to pass through Nantucket Houmil 
and around Cape Cud. Ceiiliirtea of narl' 
gatlon have abown that the shoals of the 
Hound and the lee shore of Cape Cod 
render the rmite difficult and dangeroua, 
the former because of the frequent foga 
oltHCurloK the lightshlpa and lighthouses 
which ero necessary to safe uarlgatton, 
and the latter Ivecause of the dangers of 
the reefs and the lee shore of Cape Cod, 
upon which the Atlantic gales Iswt with 
great fury, particularly during the win¬ 
ter months. 

The dltnculties are aggravated by the 
fact that the larger proportion of the 2K,- 
1)00.000 tons of freight which annually 
uses this outside route Is carried lu sail¬ 
ing ships and lu tows, liotb of which are 
Iiarticulurly exiwsed to the dangers of 
navigation above referred to. 

In view of these facts, students of the 
problem will see at once that, If the etght- 
mlle stiii) of land between the head of 



The majority of the exoiratton has been doge by hydrsuUc drodgaa of Wi fermklftlfr, f>M JWNlk iHfA IWUt df IptrM 

^ jrard gapacUy per day. • - , ' 





































Had HsitMiDiltle 9«jr on Cod Stay were 
‘M 'dM^Hrater oiutsMiai dwowd, this 
|'jijp||Mf|^ ’wly term 0 <i»Tlga- 

'('lifcrtod <liMt li would itMike tlM tel]) to 
MctWA'/porta wttii« v§rf muMer- 
dad dtuMnoe. 

:' '-$|i|dia|||Wio«>'*lEsr -tlie eoaetruetloa 4d Ceiw OoA Oanal 
'1s;|i'^dtd «•' tlMl.lMrtloB ltw»; wbd w» tuw iQ 'fUDlUar 
dtO^ <tc MUw dtiitidljdi, Who, on September 
aidloa tall boat up the flottOMt Steenr and 
edw In vmpoimo to en tuvent oftll, had 
j^woi Now Affldterdnm, hjr w*y of Bnsxard’H 
Bn# to #0 nMwne of the sorely opp re s s ed colony. Later 
I sad survey were ordojesd by the High 

.ft, ttan dotoay. As (or tw<ai ss ITTO, Oeorse 
WMptotaldWB fttiPMlf nwoimlsed the pdUtary value of 
ItbMxllovIs: and wtaon^ fosad U Uoposslble to aond 
bfd^lMliin to Now Tnrk by water baenttse of the K-tnlle 
bWf^, Ilf Wild **ttas totertor banter idioaU! be cut In 
er#|ir.ltOHtdo gesHtor eecniity to uavifRtion end agatiMt 
tiiiniiibdinyij'’ ' 

'|*VO bafore na a etaroBotogtenl history of the 
Oi|fpiil»'€tod Canal movament, whtch idiowe how company 
atiiir MiitMaiil was formed to cut the cahsl, several 
aain <«(f CoUfrass bstag passed to assist In the enter- 
priMt imally, Mr. August Betanont, oonvinoed tliat 
the snnal oould be msde fluamdally pro&tsbie. 
sad' noved not a little fay the senttraeutal con- r—— 
tdddniUon that the anal would be Imltt In the 
i district from which hie sticeMtors bad come 
I decided to flnsttce the undertaking. ^ 

I The anal la being built at sea level; Ita 
'length from shore to shore Is eight mlla; the .. ^ 

teugth from the AO-foot depth in either bay is '*'*"*' 
is miles, and the depth throughout the anal —/£ 
for the present Is 2li fat. The width of the 
bottom of the approacha iu either bay Is auo 
feet, and the width of the tiottnm of the pass¬ 
ing piaca In the anal Is 2(10 and SOO fat A 
hrakwater S.0U0 feet In length has been built 
tor the protection of the entrana from Barn- . 

stable Bay. It should be noted thst the only J 

turn In the channel has a radhu of 7.«40 fat; 
the aal being practlally straight from shore 
to shore 

From what we have mid of the physloal 
ebaacteristla of the strip of land thrungli 
which the Cape Ood Oaal la being cut. It will 
readily lie understood that the euterpria pre¬ 
sents no fatura of arlous dineulty, Judged 
from the euglnarlng standpoint, Ihst annot 
be mastered. There are no problems, arising 
from the unstable auditions of the rock or 
other material through which the canal is ex- 
avated, such u have added so gratly to the 
oat of the aatructlon at Panama. The mate¬ 
rial Is such that It will Hi and upon sisTlfted 
slopa and the banks of the flnlshed anal 
are such that uo vraloii or washing awoy of 
the anks needs a antlclimled M<ist of the 
aaatla has been done by means of hydrau¬ 
lic dredges. The dredging plant Includes two 
of the largat macblna of this tytio In the 
wald, each of whtch is removing over 4,000 ^ 

cubic yards per day from the canal. In one 1 

rasped only have the estimates of the time 
of completion been upset, and this delay has tr 

been due to the unsuspected praence of n ^ 

deposit of aulders, some of them of very great 
Mae, which have somewhat delayed the work 
end have called tor special methods of excavs- 
tla. The a 

The work of the hydraulic dredges has been 
rappleniented by steam shovels, and the con 
tractors have got such a good grip on the work that ou 
Augnst 1st, 1818, there remained only 4,000,000 cubic 
yards of exavatlon to a done. During June and 
fuiy of tbis yoar, material has been taken out at the 
nte of 480,000 eobiff month, and It is ex¬ 

pected that this rmto of progress will be increased until 
itewrtaiir ueceaeltatas aoma Blowing down. If all goes 
wetl^ it Is expected that the excavation will be 
tgniiKWt^’tar Auly if, JOU the detail flutsblng up 
iAI^ ’lltlHlt 'h^ done bdtord the ca^ H thrown open 
Will he CtUUUMMA kg M» following No- 

I iMt^/-'^'dN«gl«W'0f‘^^ appfoach m 

MiitaiiHa 'watwfg pfmm "iay Is done end 
a fasifta aui^ la BametaWe Bay 
Ibtfm fosg of granite te prac- 

Ho tSatfl wa an ongl- 

•afte ««f»afo It with 

uOa . .tIMfdtili: m tor 


piers is less at Maneheetor than the 100 feet ou the 
Qape Ood Oanal. FurthenBore, ttiere are Uiree pass¬ 
ing points where the hoCtoB Ja 900 feet wide; at the 
eastern end the width Is 800 foct for nearly a mite aixl 
the approach In BuffeanPe Bay has a width of 200 feet 
The completed canal will be illuminated throughout on 
the str^-lightltig plan, and it will contain the various 
aids to navigation, these being of the most modern typ**. 
Navlgatiau will be easy; for it is well understiMsl 
abroad, where canal navigation is common, that steam¬ 
ing through a lighted and conusiratlvely lurrow chan¬ 
nel, where the banks are well detined, Is safer than 
steaming from one bright llghthonse to the next through 
uncertain Intervening shoals- This It has been abund¬ 
antly and very bitterly proved by our own coast pilots 
espectalty lu passing around Pollock Rip. 

The oiienlug of the canal will offer an nlternatlve 
route, the advantages of which over the old outside 
route are manifest. The average delay per round trip 
|)er auuum for lairges in tow and schtMiuers, which 
now take the Vineyard route, Is from three to four 
days; and Uils means a loss In moi]e.v of ten cents ]k>j‘ 
ton on the seven inilliou tons of coal and lurals'r cur¬ 
ried by tow and sailing craft. Although this flint,im 
expense la due in itart to the delays at terinlnuls. It 
Is a fact that the barges to-<lay nveriige oiilj one 


eystem xf i«tra>c«astal emnala, for which CragreM is asked t> 
make approprlatimw. 


round trip per month between the (Ibesaiumke and gli 

Massachusetts. The new csaal will buve sufllclent us 

depth to accommodate this trafllc and all craft drawing ve 

up to 2S feet—a marglu which covers all but six of the t'o 

vessels at present engaged in the coastwise trade. ed 

Regarding the advantages of uavigatloii, we are lu- |m>i 

formed by Commodore J. W. Miller tliat veswds run tin 

out of the southerly rains and mist rogioii as they iniss ' 

Now Bedford, and that, as a rule, they carry clear w« 

weather and a smooth sea all the way to Bostmi; while Ba 

Government stalisttcs show that tbere is bO'iH-r cimiI thi 

leas fog at Plymouth ttiau at Pollock lUp. Only two IM; 

northeasters blowing over 40 miles an hour have <k'- ea! 

Curred at Sandwich during the past 18 months. Heiie(> w< 

the run from the breakwater at the Barnstable Ba.v thi 


} Boston Is for safer than skirting the lee the canal which la being e 


In the system of Intra-coastal canals which forms the 
subject of uiiollu'r article appearing on this page. 

IntnHNMBtal Canal System for the Atlantic 
Seaboard 

T HK priwent widespread movetneui in favor of the 
construction ot a system of inira-coastal canals be¬ 
tween Boston, Muss., and Beaufort, N. (\ has received 
strong siipisirt lu llie form of a rwoiniuendallou to 
Congress, made this nioiitli by Brigadier General Blxby, 
Chief of Knglneers of the Army, lu favor of the <*oii- 
strwtlou of the canal by I be Federal Government 
The arguuieuts lii favor of imltlng through this great 
work are based ui)on the favorable physical conditions 
along the protstsed route, the advantages that would lie 
derived by our coast wlw I rattle, mid the naval and 
military value of a chain of Interior canals iu time of 
war. 

If a study Is made of the several maps which ae- 
eompaiiy this article, showing the Atlantic Const Line 
from Boston to Beaufort, It will l*e seen at taiee that 
Us couftgnrallou Is such as to invite the construction 
of the Inten-onnectlng caiiuls. Cais* (lod Bay, Ia)ng 
Island Sound. New York Bay, the Delaware Blver, and 
the long reaches of Chcsaiieake Bay. Alliewaiie l^ouiiil 
mid I’miilleo Koiind, already afford several 
——* hiiuilred miles of r,rote<-ted waterway, fur rc- 

{ moved from tlie coast line, wiilch, If connected 
^ by canals, would uffonl a coiitinuous interior 
route, pro|(s-tcd alike agiiinst the shoals and 
\ liensV gales of the Atlantic, and against at- 

lucks liv the slillis of u hostile navy 


rests, slilpiilng mid ollierwise. Congress 
ilhoiiztsl the tirni.v engineers to niiiKc siii- 
•ys mid estiiiiiitps to determine the fciislbll- 
y of the Hi'Iieme, colisldcied ns nn euglms'r- 
ig iiroposltloil, the prosiS'ClK of a snlllelcnllv 


tl It should Is- mentioned here tliiil the rejsirt 

of Genenil Illxhy concerns onh ii isirllon of 
^ (he vast scheme which has been proposed for 

building a coiiiiniiuus line of canals from Bos- 
Ion, Mass,, ciillrely around the Atlantic and 
Gulf .Scnlsianl to the Itlo Grande ItBer. When 
the Bosloii-to Boauforl s,s.'tloii of the scheme 
has li(S'>n cornpletcHl, and after It has demou- 
Htrntcsl Its conimcrtiul and military value, 
(lie serious consldcratiun of the Beaufort to 
Hlo Grande section may come np for consid¬ 
eration in niiy event, that will uecessnrity 
be 1) matter of the fur future 
Great credit is to Is* given to the Atlantic 
DeeiHT Waterways .Xssisiiitlun, to whose or- 
gmilxed efforts was due tlie iirovlsion made by 
the I lilted States Congress In the River and 
Harbors Act of Mnich ,ird, 11X)5, for a survey 
by Hie Hiigine<>rs tiorps of the Culled States 
Army, "for the construction of a continuous 
waterway, Inland where practicable, from 
Boston, Muss to Bemifort, N. C., for the 

imrimsn of iisceitalnlng the cost of a channel 
with u maxiniiim depth of 2,5 feel, or such 
lesser dojitlis along any acctioii ns may 

lie found to lie siitflcleut for comniercliil, naval 
>d to or military purposes." The present reconi- 
uieiidiiHons of General Blxby arc buseil on the 
reiHJii of the Sfierlal Biaird of Five Array En- 
gliiis*rs, wiilcb, uetliig under the River and Harbor Act, 
us mentioned abtjve. was engager! for several years sur¬ 
veying Hie route, and presented ii report thereon to 
Congress lust year At that time Congress uiiproprlat- 
ed funds for the purchase of the Albeuiarle and Chesa- 
|K>gke Canal mid the commem'eineiit of construction of 
the section from Norfolk to Beaufort 
The first stroteli of the original iiroismerl 25-f<s»t 
waterway Is that between Boston and Narragausett 
Bay. Estimates made by the Army Engineers show(*d 
that a cmial. 18 feet lu depth, vta Boston and 
IMymouth would cost $17.n(K).(K)0. and an nllernatlvo 
canal, 25 feet In depth, I’iii Taunton and Ulugham, 
would cost .T4I1.IXK).(KXI, The Engineers also considered 
the advisability of purchase b,v the 1 nlted States of 


ahore olC th« Oapa. 

Of ttaa military a4yaiitagee af the canal it is scarcely 
ueewnary to speak, Ita present draft of 25 feet will 
bA ainpla fof fox aaialler eniiaers of the nary, for a 
lAfge part of the g^Uary ablpa, and for the whole of 


slrncted by private capital 


at Cape Cod. Commenting last year on the reimrt of 
the Special Board, the chief engineer agre<*d with Its 
tlndlng that at the present time there apiioars to he no 
commercial ueceaaity aoffleletit to Justify the construc¬ 
tion of the canal over either of these Inland routes. 


the torpedo and atthaartoe flaet Should the Bnlted He conaldered that after the other section of the lutra- 


Statex OovatiuneBt take ovar tba canal and Increase 
ttaa deptta to 80 foot, tt would ttaen be of anfflcleut 


coagtal waterways has been constructed, and the meas¬ 
ure of relief to commerce to be afforded by the Cape 


* tha largest hattleshlpa of Cod ship canal has been demonstrated, the question of 


ttaa'll«vy*-to whteta Oifo it woxU fom an Important Unk 












I T iH uow Kcuprallj rpooKulKPd that there la no eeaen- 
tlal dlfferenee iM'fweeii the evldencea of life In 
the plant and la the aiiliual: there haa never 
yet la*Ha any aatlsfactory chenjlcnl dlatlnctlun which 
clearly aeiiaratca the prutuplaaiu of the two typea. One 
can offer no rt^aaon why the vital matter in the plant 
should not ta* capable of perforralnn that which It Is 
ca>en to accomplish in the animal. Small wonder then 
that Dr, Francis Darwin and othera ahould discuss the 
question of plant conschiusnesH and seek for signs of 
memory in the veKOtublo helnp Orlalnly the so-called 
"sleep movements" In the heaii, In connection with 
which some elaborate exiarlmetits have been carried 
out, appear to allow that the plant has, to an extent the 
ability to rememlsT In this case It would apiiear that 
the fallliiK of the light lu the evening gives the signal 
for the driHiplng of the leudela; It Is found however 
that a Iteari t)huit which haa lieen keiit iu the dark for 
tt few duya will continue to expand and cloae Its leaf- 
leta at ahovtt the hours of sunset and auurlse. As Dr. 
liarwtn had pointed out. we can certainly feel that the 
plant, or perhaps one ought to say the protoplasm lu 
the cells, remenihera that movements are carried out 
at certain times and these i)roee«*d even though the orig¬ 
inal HtlmuUia la wanting. 

Anoltier \ery Inlereatlug problem Iti connection with 
vegetable life is embodied hi the uuestlon ■ Can a plant 
feel palnV Now. although pain is a word with a deilu- 
ite meaning to human lielngs. It probably haa a very 
wide application An Injury which would cause a man 
the most acine agony will bring only a amah discomfort 
to a jelly lish; In the aame way the word pain, when 
used In connection with a plant, can scarcely Involve 
suffering In the sense In which the term la generoUy 
employed Neverlheleaa. there Is small doubt that 
plants do feel pain to the extent of making them show 
real algna of discomfort A few months ago the writer 
had the opportunity of witnessing some very interest¬ 
ing exiHiriments with a sensitive plant to demonstrate 
the extent to which the aiieclmen might be aaid to feel 
pain. 

The example chosen was a young and vigorous plant 
of lUimona pudifa. Of course the degree of sensltlve- 



llie UMitiea plant ondarfotac tha ehlorofartn 
4 Iraatmant. 



Lcavaa of a Tigaratta MaaltiTe plant apnail in nor¬ 
mal eontftion before tho appUeatioa of a flame 
which touched for a portioa of a aocond the tip of 
one of the leafleta. 



in the operation of chloroforming the Mniitiro 
plant, the liquid U poured on a piece of cotton wool, 
which ia placed near the stalk. 


ness is at Its height when the leaves are in the most 
actively growing condition. The foltage was extremely 
responsive to cold air and the slightest touch, closing 
Us leaflets and dropping Us stalks with great prompti¬ 
tude. It was decided to try the influence of a flame 
uiMui I he sensitive leaf A plede of wadding saturated 
with spirit WHS set alight, and the flame was passed 
rapidly under a well-develorted leaf. The organ could 
not have received more than a whiff of hot air, yet It 
gave very clear signs by the movements of Its leaflets 
that a seiisafton, which we may call discomfort, bsd 
been produced. In the next experiment the flame was 
allowed f<ir a fraction of n second to touch the tip of 
one of the leaflets. The outci>me was astoDlablug; the 
whole leaf shrank as If It had experienced the most 
acute palu. 

It was now decided to administer an snaurtliettc to 
the sensitive plant For a long time U has tieen known 
that the mimosas are markedly affected by the vapors 
of chloroform and ether. The method of ndmlnlstorlng 
ibtt anoMthetlc is on the following Unes. The pot la 


which the plant Is growing Is burled In hay or some 
such substance. A largo glaas shade Is then procured, 
which can be placed over the siteclmen. A good-slaed 
piece of wadding la well soaked with the chloroform, 
or whatever the antpsthetle may be; this Is placed by the 
plant, and the whole is enveloped In the shade. Aftet 
an Interval of half an hour It Is to be noticed that the 
foliage of the sensitive plant begins to droop. Tho 
leaflets gradually close together, and finally the whole 
plant passes Into a sleeping condition, even more pro¬ 
found than that which normally occurs when the light 
begins to fall. That tho sensitive plant is "uneonsciouB" 
there is the very best reason for believing, seeing that 
it quite falls to respond to any touch. A more severe 
test still was the placing of the lighted wadding under 
one of the leaves. Here again it was evident that the 
ability to feel was quite in a state of suspension. Just 
as completely as when an individual is under the Influ¬ 
ence of an anestbetlc. 

There Is little doubt that, before long, we shall have 
yet further to revise our views concerning the sensa¬ 
tions of plants. Uf coarse for some time It has been 
recognised, for Instance, that vegetable ttseue la capable 
of a response to the stimuli of light and heat. It has 
always been argued lhal plants could not feel pain or 
discomfort because they have no nerves. The modem 
pliyslologtst asks himself the question, what are nerves? 
To this there ia only one answer—modified and highly 
Mpeclallsed protoplasm. We have seen that the life 
basis Is practically the same in both plant and animal, 
and there Is no reason why the protoplasm lu the plant 
should nut be able to act os a rudimentary nerrons 
system. As we now know the protoplasm Is not con- 
lined to the cella of the plant; tiny strands of the ItTtng 
matfer are able to [mss through the walls, and than 
keep up some sort of communication througbont the 
entire plant. These threads of protoplasm have often 
been spoken of as the nerves of the plant. This they 
are most decidedly, not lu the Wdinary sense of the 
word. There Is strong reason for believing that in 
some ways they carry out the functions which are 
usually performed by a nervous system. 
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The Heavens in September 

The Internattonal Union for Solar Research and the Astronomische Gesellschaft 


I T iWolMbly be a teiry good Index of the degree 

of aoquaiatance wttb men of aeietiee if we 

could ItttOW what Image wan called w In ble mind by 
title neiitlon of an International edegHfle congrena; and 
, therefore It: will hardly be ueceamcy to tell the readers 
of thg ItonmrirKi Aukwoak that each meetlnga are 
among the moot enjoyable exberlencea—quite apart 
tram mattetw of profesotenal intereet—that fall to the 
lot of their memberw. 

The writer la on hie way homo fiom two such gath¬ 
erings, the meating of the International Union for Solar 
Reeearch, «t Bonn, and that of the Astronontiecbn 
OeseUachBft.,at Hamburg, immediately afterward. 

The first of these wae thoroughly cosmopolitan. Of 
the nearly ninety astronomera who attended the con¬ 
ference, ftcarcely one third were Qermano. The Bng- 
lleh-epeaklttg delegates—divided almost equally between 
the two sides of the Atlantic—mode up another third of 
the number. Of tite remaining thirty, twelve were 
Frenchmen, five Russian, and the rest, reiiresented 
almost every other nation of Western Burot>e—Italy, 
Austria, Holland. Belgium, 8paln, Den¬ 
mark, Norway, and Finland. 

In a body of such varied membership 
the proceedings necessarily take on a poly¬ 
glot nature, English, French, and Oer- 
mau arc equally the ofllclal Intignages of 
the Union, and all business notices and 
formal motions are aiinouncod successive- 
ly in all three; while, during the discus¬ 
sions. Speeches In one laugiiuge may be 
answered In another, with almost bewild¬ 
ering rapidity. 

The regular proceedings of the Rolar 
Onion differ from those of many similar 
societies in that no formal iwis^ra are pre- 
senled, though Informal nccounls of work 
done by Individual memticrs are somellincs 
given The principal work of tbo orgaul- 
cation Is done in the sessions of the 
numernus committees, which deal, for ex¬ 
amine. with such Mubjwts MS the establish- 
meni of un accurate and untforiu scale of 
standard wave-lengths of reference lines 
for speelroscoidc measurements witli the 
stud.v of the Sun's rotation by sitectnv 
Hcoplc iiicthods; with the mensurcmeiit 
of the Sun’s rndialbin of heat; with the 
Hiieclra of Sun-spots; and with the clussl- 
dcatloii of the siiectra of the stars. Thes«! 
eominlttees, which may lisve ns many an 
leu or llftc«>n memliers, usually include 
all. or almost all, of the principal workers 
III I hell- especial Held, and their recom- a 

mcndntlons therefore come with an au- ^ _ 

lliorlly which usually secures for them 
iinatilraous acceptance, 

The results of such committee work are 
rarel.i at all stiectaciilar In character; 
but they save great cxiieudlt.ures of time and energy 
on the iiart of astronomical workers. For example, the 
committee on standard wave lengths were able to re- 
tNirt at Bonn to the effect that the measurements of 
various obaervers In dttfereiit countries gave results 
tor the wave-lengths of the standard lines which agreed 
with one another, on the average, to within one part 
III two or three millions; so that a trustworthy and 
exceedingly accurate basis for future stiectroscopic 
meaauremetiU Is now in sight On the other hand, the 
committee bn the RoVir Rotation announced that the 
comparison of the results obtained at different observa- 
toriea almwed certain small but “systematic" differences 
tn the measured rate of the Sun’s rotation—that la. It 
w fogad tp lie more rapW by some o^rvers than by 
others, b.v un amount which, though very small, consid¬ 
erably exopeds the still smaller dlaoordanees between 
the resulta of measurements of different platen taken at 
the same bbaervatory. In sucii •. «•“« •• this, the cause 
of the diffevencss must be found, and, If possible, re- 
movu^ By uxobungtng plates already measured at one 
obeerViatoiry. between Ottatfii and Mount Wilson, and 
remufuniritig them at the otbiilf, It wUs found that these 
dUteruuM* urioe, net from the instruments with which 
the tastes'fife taken, but lu the meaeuremeat of the 
smaH tltlspliKsments of thp lluee shown on the platea. 
It seeittU' thdii in SPlte of all pMeauttona one observer 
may amount, of thUf ai#*seeniSht greater 

or lesa.ih.tiv an Mlmaet Infinitesimal quantity—than au- 
otilitf ubuervet does, 

Ilif (hvastlgatlbus are stlU Jn imoiireBs, and there is 

tltWe 4<S«iwiWMr-a!lrsady <*• 


By Henry Norris Kussell, Ph.l). 

exceedingly small—may be brought to the vanishing 
point by suitable methods of observation. Meanwhile, 
the attention of observera is to be concentrated on the 
detflctiuu and removal of these small errors, leaving, 
until the time when they have been (^nquered, the 
study of such fine iwints as a possible difference lu 
the rote of rotation of the Sun when measured by 
means of the lines of hydrogen, of Iron, or of the heav¬ 
ier eleuients. This may seem an unsatisfactory sort of 
report at first sight; but ll Is for better to know that 
small errors exist, and to lie on the track of their cause 
and remedy than to t>e going on aca'innulatlng with 
great pains and labor results which are Influenced tiy 
these errors ; and without the general co-oiK>ratioti of 
all observers they might have remained undetected for 
some time longer. 

The committee In the classlflcation of stellar siiectrn 
affords still another example of the adviintages of co- 
oiajratloH. ITp to the time of Its aPiMilntment, there 
were three or four quite different metlKMls of deserltiliig 
the siiectra of the stars, all more or Iws lu use At 




MOHT SKY; SEPTEMBER AND OCTOBER. 

the first meeting <>f tbo committee, it was found to be 
the unanimous opinion of its members that the system 
of classlflcation developed at Harvard was the best in 
existence, and should be adopted pending the construc¬ 
tion of a perfected system, which must still be some 
years in the future. Oorreopondence with other astron¬ 
omers brought out an almost unanimous agreement on 
this matter, and the recommendation of the committee 
was niiutilroously adopted hy the Rolar t’lilon. In 
future, therefore, all astronomers, when diseussliig stel¬ 
lar siKiCtra, will (so to siieiik) 1 k> talking the same 
language, and much eonfnslou will lie avoided 

The Astronorolscbe Oessellscbaft, though numbering 
upon its rolls astronomew of almost every nationnltty. 
Is predoniiiiaiitly German lu membership, and Its pro¬ 
ceedings are conducted In German Here, too, there 
were committee reisirts, dealing largely with the re¬ 
sults of organixed work among (Jerman astronomers, 
but there were also many formal papers, ranging over 
the whole field of theoretical and practical astronomy. 

Aa ejtamples of the excellent work which Is lM>lug 
done may be mentioned a paper by Dr. Rosenberg of 
l,tlbliiRen, who has developed a new photometer, based 
upon the phuto-electrlo effect (the emission of negative 
electrons from a metal surface under the action of 
light). (Tslng a surface of potassium in vaouo be has 
succeeded lu getting results which surpass In precision 
those of all previous instrameuta, even the selenium 
photometer with which Prof. Stebblns has had such 
suqoesB. 

Again, Prof. Hayn gave ui account of a study of the 
shape at the Moon's Umb, in which, by measuring upon 


a long series of lunar photographs, the distances of 
many points of the edge from the center he has ts-en 
able to ctnistriict a contour map of that region of the 
Moon's surface which forms Its iippnreiit tnige under 
the varying angles of llbratlun. This Is not slmiilv of 
Interest In Itself, but will be of great value bi tin* rMliie- 
tloii of lunar observations. Rupiiose, for example, that 
un observer watches the iKxultatinn of a star lielilnd 
the Moon, and records the exact liistiint of Its dlsiiii- 
pearance. Rucli observations, if the Moon were iierfwtlv 
round, would give us a very iieciirnte determination of 
Us position In the sky lit the moment of obhervuiIon 
The irregularities of her surface, however, introduce 
serious errors. If the star happens to go lielilnd n 
mnuutaln ou the Mtsm’s edge, 11 will obviously dlsap- 
Viear sooner than if the surface were lovcdotl off, If It 
strikes a deep valley. It will remain In sight longer 
By reference to Dr. Ilayu's map the computer can deter- 
iiilno whether either of titeso things hitplienisl, and 
allow for the resulting error, so obtaining much more 
ut'curatu results The sclentltlc side of these meetings— 
imixirtuiit and Interesting ns it was—cun 
hardly occupy a larger place In the mem¬ 
ory of the delegates than the isthoiuiI 
element. I'libllc and private hospitality 
was of the most generous and dellglitful 
nature Thrw groat Germiin cities— 
Hour, Cologiie, and TIambuig—entcrtiilned 
the ustniiiomers right roMilly . and our 
sclentltlc hosts at the various ohsurva- 
torles left us under an cipml debt of Uliid- 
ness And these festivities bad more of 
meaning In them than the ordinary piilille 
bnnqtiel One note was heard again and 
again In the addresses of welcome, and in 
the responses (which, (akeli together, rep- 
resenteil sly or M'^en different languages), 
that of International good-will In such 
a gathering, where personal filendsblps 
add to the common Isjiid of sclentltlc In¬ 
terest, differences of nation, race, and 
creed drop out of sight; and we iimy hope 
that they coiitiiliule ihclr share, not only 
to the advanemnent of human knowledge, 
but to that of hiinuin hrolherboud as well. 

The Heavena. 

A glance at our map shows us what we 
may see In tlie evening sky The great 
sijuure of Pegasus Is high In the south¬ 
east Below U Is the large lint faint eon- 
Htellutluu Pistyis, and the still largei, hut 
more coii.s|>iciious form of fetus. To the 
right, low In the southern skv, is Foimil- 
haut, which, though rtlsilnclly fainter than 
the standard flrst-magultudo star. Is very 
coiispieiions on account of Us l.sohitiori. 

Aqiiiirlus, above It, and ('aiuieonuis, to 
the westward, are dull constellations, 
The far aouthern group of the Crane (Grusl, which 
may now he seen below Fomiillmiit on a clear night, 
would lie conspicuous If \iewert from a lower latitude 

111 the southwest, along the Milky Way, Is a far finer 
region, .‘taglttaiius (now- brightened hy the presence of 
Jupiter) Is low' on the horizon Above 11. all the wrny 
to .\qiilla, extend the great star clouds of the fliiest 
part of the Galaxy Way .Still higher, west of the 
zenith, are Cygiius and I.vra Hercules ainl t'oroiia 
Boreales are below' the latter, and Ophinehiis and 
Bofltea are setllug. The Great Bear Is low on the noi-lh- 
erii horizon, with the Dragon and the Mttle Bear above 
ll. Auriga Is rising in the northeast, and Perseus and 
Auriga are above him lu the Milky Way Andromeda 
und Ariea are high In the east, and Taurus l.s rising 
below them. 

The rUneta. 

Mercury Is niorniiig slur until bis coiijiiiielloii with 
the Run on the Ifltli, and evening star afterward, but 
he Is practically Invisible excM’pt nt the very beginning 
of the month, when he can he seen, just Isdore dawn, 
close to the bright star Ilegiilns. which be greatly ex¬ 
ceeds in brillinncy. Venus Is also morning star. In 
Cancer and Iaso, riaing about ‘J ;‘J() A. M on the 1st und 
3 '20 on the flOth. On the morning of the 2.11 h she is 
very near Regulus, only alMuit flftemi nilmites from 
him, and the star, bright us It l.s, will Is* almost lost 
to view In the planet's rays. 

Mara too la nominally a moriilug star until he comes 
into quadrature with the Run on Ocloher 2n(l; hut Is-lug 
very far north, in Gemini, he rises at 11 Ji) P. M at 
(OonoMtd on pom l$4.t 





The Master Motor of Them All 


What other makeri are itill itriv' 
ing (or we give you in the New 
Chahnen “Six." 

To the belt (eaturei of the coitlieit 
can we hare added theie crowning 
triunphi: 

Silence at all ipeedi; lilencethatlaiti. 

Suitained power; even after yean 
of UK. 

No vibration; comfort and long life. 

Extreme flexibility, without intricate 
g«ring. 

Silent At All Speedi 

Muy otn tbtt m M t«ii milei tn hour, tick 
gp a lot o( now Dt thirty 

L«t gi M what tho Now rhalirm" Six "will do. 
ffatoll the eimedometcr, 3M&-50 mileeanhugriiiid 
got a munnur ton oama nor valves. 

We have diioarded the eoramon type of noiiy little 
wodye-like eania lo widely used. They M the 
valviie open with a blow and oloie them with a snap. 
The big oval oaini of Ihie iiiolnr pnih open the valvee 
and elide them elmt with the emoiitlineu of velvet. 

So thie oar rune with tho lUenn of a epeetre at dfty 
milee an hour or at five Suoh lilenoe ie not {enerally 


The lilenoe of the Clialmeri "Six" meani more than 
the mere luxury of {iiiet. Liilen to iti etory ae we 
ikim ^ony, noiaeleii ai lilk from a lilont loom. 

It telli you that your mnUir ii workiny with the per- 
lee liooolawatoh-witb but niinimiitn wear; tliatitwlll 
perform ai well after loiiy use ai the day you bought it. 

And till* eilenoo oonlinuei for yean. 30,00(1 milei 
of hard road wvioe, «iual to three yean of average 
uie, left thii motor ai yiHid an when it itarted. 

Maken have loiii; been tryina to nute lilenoe that 
laiti. We nived till problem drtt 


Thme (eaturei mein (ir more dun 
the luxury they bring. They mein min* 
imumweu^nowute of power. Acer 
thit lacki them, nny coit you lew to 
buy-hut it will coit you more to keep. 

When once you know tho yein of 
extniervico thoie foeturei idd, youH 
wonder how we give them it the price, 
$2175. 

Gorideinthiicir, Let it tell iU own 
itoryindeedi. Item neither overwrite 
iti virtue! nor hide itidefecti. It mint 
teD the truth-nothing elie. 

$80,000 Extra Cost to Ui-An 
Enormoui Saving For You 


The oait iron and iiiokel iteel valvei in general im 
today looii begin to ihow wear. They atom pitted 
and witped by tho hliitering heat of tho oyllnden. 
They fail to abut tight; they waile power; they hare 
lo be reyround often. 

Our vnlvpi of Timyilon iteel coat tii 180,(100 extra 
per year. Hut Tunyiten iteel ii not ateoled hy the 
oyllnder heat. So there'* no warpiny-to lealdtig-no 
power waited. They almoit never need refrindmg. 

Thii moiuii an enormoui laviny of nower to you. 
Itmeanileaat wear-minimum deptemalion. Tnink 
of the yean of extra lorvirw (hit maater motor will 
giro you. 

Power-Supple ai i Fencot'i Wriit 

The power of our New" te” is lo flexible that you 
can throttle it down on "high" to a oreepuiggailig 
the orowd; then away iwift h a ewaUow, mounting 
quickly to twenty, thirty, forty milee an hour without 
itreaa or effort. 


SALIENT FEATtiSES OF 

Six<ylindor nmiv, T4ieid type, 

-40.63 h.p. All noviiii part! eadoMi 
Pieiinn and ppluh oiling lyilta. Gtik 
iniert clutch. 

Beach MagaKo. 

Electric SUriir-Entt Syttaoi, blit itt 04 

men ikopi 
NoMtaU Motor. 

Fi Electric Bghk. 

132<inchwhMlbiH. 

Molded oval fndeti. 


40% wider aiid abut tiller than Mmmon. Thlir 
tiwerpaiiiiigetothegaeei. The woniitoin texil 
of this molor ii amaxiiig. YonH Ind yon eia do 
Dearlyevotythlii|on“hlp." It doei away with giir 
ihiflingalmoel entirely. With thii "Six" any ii^ 
. Nhaniam would he iiiltia. 'm 


Thiimotor will never go dead b the crowded oity 
ttaBo. 'The eleettMitactar won't let It. 

Even If the dtivw ahoiild cut ol the gai aoeideot* 
aUy, the electrlo itirter, whiob ii alwayi on dn^, 
keepi the motor manlgg-won't let it itop. 

It preventa ilalling nnder indden overload. lUt ja 
the greateit feature of lality and oonvenieiM pit« 
aearintbepaitllveyeati 

Steep lillli,mddy«r uadi toadi never wnnr tiia 
motor of the l^Chayrt "Six." 

AnBeetrkStirterThrt 

NeverQtdii 

Thednpleitatdxineitititlernvroade. iib 
notoriplnithawgbtditiirtlt. Thwltn# 
itielf, beoomei I (curator and itow up power b'P 
battery lor ileittlo dgktiiig and M itutltg p|l^ 


jCudimTHAaBd tiri eatriw «roar- 

cltannnnioghoiida 

Lrit drivi and cmIii eaaArel-nit« Itom 
either aide. 

MxdHdneii tk«e and CuotkaBtal Da- 
nmiffllalllo tina. Four forward apeed 
tramayoi. 

ttderiluBg riar ipriBgi; nuin laal of 
vanadium atael 

Tapered hoBBit aad ritaam Ihte, bell 
hacked body, 
bialinenpaliitteddoon. 


And it doM it without atlontion-wltbout aid of 
autemetiodevieM. Ton linply throw on the iwitob 
It stining and toiget It. Tbli ilirting and lighting 
lyitem is built mtinly b be Cbilmin ibpi. 


dfterihngnfcyoo in often tired and yon dont 
know why. Il’ithaviltitionjbi in the power pbnt. 
It means the mori^ parti are too bearyoratiiotion 
outofbalanw. 

We ovmome vibntlon b thk way; We have found 
I way to forge onroonneoifng rode so they are stronger 
tnd yet tO^ligbter than theimge. 
Wegive^hotorin extra bne itroke and so to- 
dm* the number of itrokn. AU moving parte are 
blancedona deliealenale; eveo the eluteb and the 
‘Ml yean an bitiued with the net of the motor. 
Thus we have made the viinlion of theNew"Blx"iin. 
»ioptibl«. Thelnxnryolitimdfliin«otbeelikai 
lllahy. 

This imootbwi of the " 8b " lavei wear on the ear 
uwiMoithepiiiengin. TlKlatemlbetteeae^ 
riodons of any "tou'l nakei a gap b tha power, 
■tream. Then'i no noape ton the vibration that 
’^lapb tho powerilnuof tlu"lonr'' prodnees. 
i^nriodiuuollimW'gtoinnnhnlionitreiiniif 
w ItgiVeunMttaMudwnoinytbitaD 
i<»i"ouitniL Itiddiyombthelifeottheeir. 


Snap Your Ragm at Poor Gaioline 

With our New “81x”you can use the low gradeiof 
gasoline, beoauie it get* the gu hotter tbon eommon. 

We beat the gu in thnewiyi to make sure; by two 
jackets of hot waler and one of hot air. Every atom 
of gaaolba b turned into power. Tbb menu an 
anotmoiu living in a season's fuel bill. 

Stop Crinmg Your Neck 

In drivby this oar you sit where you should sit-on 
the left. Toil can im cliiiMpasimg ears without olort, 
An immonie advantigo in ouoyesiM tnlQc. 

Tim ci'iiterniilrollevon have been pushed forwaid 
so you can tuck a mhe around yon. It leaves both 
sides olear-vou can enter from either one-and always 
from Ihe curb, The emcrgoncy brake lever is lioatal 
lo the kift of the gi*r lover. So thcre'i no ohanN of 
yonr seat-mate getiiny in the way at a oritioal moment. 

Thishu pved the must sniioouful center eontrol 
yetbvenlool 

FourEyoilnTwo 

Boaroh lighb are forbidden In some dtiee and In 
miny others they soon will Isi. 

Bo lor city driving we have set two auxiliary oleotrio 
bmps of moderate power in tho top of the big, powe^ 
fill searoh lighti needed tor country driviny. 

This imugenientdoes away with side lights entirely, 
All hghli ire opwalad from the dash. 

Tho Beauty of the Car 

As we make the motor better we make the oar 
handsomer. 

We spent tf6,l)l!0m now equipment to rive you ib 
long oval tenders; not alone for tho added beauty, but 
for thoir utility as well. 

They curve over the whocb so no mud can over 
teach von. They ate preiswl from a single piece of 
stool; i» jobt* net mouldiiigs te rattle or eoUeot dust. 

Bodin are big and bell shaped. Plenty of room to 
stieteh your Iigi in either seat. Doors are wider than 
uiiil snth ooncealed hinges., Thq^ht so snugly that 
all mouldings irediipeiised with. 

Extra tires are eatiied In the rear ieasine the tun- 

itieanvlbnilat of a graceful steam yaeht. 


No Need to Pay More; UnwiKtoPayLeu 

Itlsliii|io«lhlo|(i gel mure real value Ilian nu give 
youiiithoNe»t'iialmm"Sn." Tlii'woiidn istlialwu 
can do it ntlhe 111100. 

But lliis oar is the pniduet of a$7,l)OI).(0)fac(ory, 
whoto economy of pniiliiiiliuii liai Isii'ii pcrficlid u 
never before; wlietooiioriiioiiionl|iiittedueiii»l lua 

Ouroompany I* more tliaii a mere cnrisiralinn It 
It an orgiiniml,liiii, iniule ii|i of men siiiined hy one 
oonimou ambition to [irodiii'c a oar u i 

aeiiuinoanniakeil 

III tho Now" .Six " .ymi got lestnret that mwn yonr 
oat will run year afler yearas miooilily and silcnlly sa 
the 4y you bought A; features that keep (ipintiny 
ousts down lo tho minimum. 

To buy a oar tlial lacks those fealures-even though 
the first cost be less-is short sighbd. To pay more is 
anexlravaganooinuuro|iiuioii. 

Let the Car Tell Iti Sto^ in Deedi 


This ndo isn't just a ride. It is liie Ohalmers Stand¬ 
ard Rond Tost,-a part nl our regular sales pliiii It is 
used hy all our dealers to show what tliu Clialiiiurs will 
dounoeralleonditiiinsofsiTVioci liow it iiiisits emor- 


dealer take you on suoli a rule 

Reiilitr . . . (217! Six Pumyer .. (2278 

FMrPiHeeyer. 2178 Coapd.2180 

FisaPuitii|« . 2178 Lifflonilie ... 3600 

All bodies inlerchuyHiile. 

Prices bcliide full equipimil and art (. o. b. Detroit 
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Launchinff an Aeroplane from a the abutment HtoneH war quickly made. Bcaonanee in Wood 

Qalile The flontlnK «f the brld«e acroaa the | T has long been known how Indlaponaa- 

. TV, ... '■•ver decupled II mlnut«H, durluR which i hie the conlterona woodiuiM for certain 

A l.^ M i.„uiK ItK'ilot of u’ new laimeh- be suapeudad. IIjo technical and atn^uni^pOl^fe, as 8 re- 


use on bourd ships iiiicl on land whore the 
surface Is loo rouRb for the Heroplaiie to 
nc(iulre the s(»eed iiwissiirv to raise It off 
the Rrouiul Two pairs of poles were 
ert'cted 200 feet atmrt, the incinbers of | 
each pair IteliiR 115 fetd apart and spaiuiiMl 
by stout cables Stretched between these 
end Hi«ins was a main ciilde which formed 
the hiunchluR track. On the flyluR ma¬ 
chine a wiMiden frame was suiipori(*d 
which tcrmltiated nf Its upfmr end lii n 
pair of outwardly curvluR horns. At the 
Junelure of these horns a latch was pro¬ 
vided which could he oia^ned by pulling a 
cord that run to the oimrator’s sewt M. 
Kldrlot skilfully nianeuvored the machine 
BO that the horns would straddle the enhle 
and the latter would be caught under the 
latch If he wishetl to hiuuch the machine 
he set the propeller gnlng and let it run 
aUmg file cable until it had ac(|ulrod suffi¬ 
cient sis*ed, when he pHlh*d the latch and 
depressed the horlaoutal rudder sufficient¬ 
ly to pass under the end simn of the cahle. 
The aiiparatns calls for some very nice 
maneinerluB on the i>urt of the ojierator 
whicti might be absolutely iraiwisulble of 
achievement In gusty weather, partlcu- 
larly If the wind did not happen to blow 
along the line of the cahle. 

Where One Old Car Has Gone 

‘ ‘ WI '*"■ •f"’” 

V V Is a question that Is asked con¬ 
tinually, and there are \ery few iiersons 
who eaii even ap|iro\luiate tho answer 
with any degree of sullsfncllou cither to 
themselves or to others Ilut It Is curtain 
where at least one of them has gone for 
It is shown 111 all its new glory as a stslale 
lawn mower, h,v the accomiiaiijIng pic¬ 
ture The reason for Its fall from aristo¬ 
cratic to pleldan work Is because its own¬ 
er has a really tremendous lawn to keep 
ill trim; lie Is head gardener for u largo 
golf chill and us every one knows piittluR 
greens must be kerit “Just so " There was 
an antiquated two-cylluder automobile on 
the premises that long had ceased lo be 
nf any practical value for pleasure pur¬ 
poses and tho gardener conceived th(> 
blight idea of making It “die lii tho har¬ 
ness," BO to speak So with the help of 
some steel strips mid some chains he at¬ 
tached no less than three lawn mowers 
to U—originally they were drawn by 
horses. The slecrhig gear Is Intact ex¬ 
cept that the place of the front wheels Is 
taken hy a heavy roller; two rollers take 
the jilace of the driving wheels. 

Bridfire Erection Without Scaffold 

T HKHK was a remarkable demonstra¬ 
tion of bridge consfruetlou nf Ilessen- 
wlnkel, near Periln, recently. The bridge 
In iiupstlon was an Iron road bridge of 
150-foot span o\er llie Mllggelspree which 
at that iwlnt makes n sharp Isuid and has 
rather violent currents As a stationary 
seaftold would have Interfered with the 
very lu'.-i'y loi-al ninlgallon, the contract¬ 
ors, Slessrs Ureesf A: (’oiupiiuy of Her- 
lln. hiiggested ereeliiig (lie whole bridge 
on land, and cventuallv mo^lng it across 
the river hy meiiiis of an ordinary barge 
of 200 tons eHDiiellv. The arrangements 
made to this effect comj)nscd a station¬ 
ary W(«)den trt'stle on e.ich hank of the 
liver and a guide (lalh of donhle T girders 
and rails connected tlierewith Having 
Iteen placed on small Iron two-w'hwl 
tnieks, the bridge was on these guide 
paths uio\ed out sultieleiitlv I'm one end 
to rest on the wooden liesile Installed on 
the barge The barge, wlilch liad lieen 
yvelghletl with sand, wns then slowly un- 
loud«*<l and rose, lifting the lirldge off the 
forward trucks Then, resting on two 
trucks at the rear end, the hiidge was' 
moved on h.v means of wineties inst.tlksij 
on the oppoalte bunk (operated by four I 
men) until Us lM|fot reaelnsl the trestle I 
on this bank. Amr supporting this putnl I 
again on two truck*, foa last advanot over | 
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BMriot’i aeroplana launchtuf apparatna. 


Uaing an old automobile to haul lawn mower*. 


Moving the bridge acrooo the rirer on a barga. 




naatfto aar oporatod bjr tlta aptitaet gjralioia. 


•eapaetty to retoim fo thrir prigUud fotgl 
. when auhlooted to a a<;tal», «Ifoptt : 

^ atructutol ebantotofs ttieoe QUailtlea aW ; 
, dependant not generalljt known, gad . 

, even adnanp ba« not taugbt nb very many 
! useful faoto about them. "'Awatii Btradt- 
vari, and othora know by aaperiniont that 
the wood of apmee from the A)|ia poO* 
sessed the quality of resonakfle to a aracb 
Rreator degree than other wood* whoa 
made Into a vlullu, Tho reason for this 
shoqld bo sought lu the atrueture of the 
wood. 

(tonlferous and broadleaf tree* produce 
wood of wldoly different physical proper¬ 
ties. which are determined largely by the 
structure of tho wood Oonlforoiia wood* 
arc compost'd largely of vertically riou- 
gated, closely i«ckod wtssl fibers technic- , 
ally known as trachotds, and tboee of 
broadleaf trees uru made up of wood 
fibers, wood-iiartmcliyma fiber*, and voe- 
sela, all of which vary In elae and thick- 
uesM of walk In tho former the wood la 
almple lu structure and lu the latter it 
la very oomplex. Both group* of woods 
have horlsontal rows of cell* which ex¬ 
tend from the pith or oonter of the atom 
to the bark. These are called pith ray*. 

In coniferous wood* these rays are uaually 
only one row of ctdl* wide, wtille lu broad¬ 
leaf trees they are often much wider. For 
Instance, In the oak wtsjds they ore very 
cousidcuoue on a smooth triinsverao aur- 
face and often form nearly !«) imr cent of 
the wood mas*. The presence of these 
relatively lafg* rays and pores or vessels 
in the wood of bittutlletif trees naturally 
disturbs the regular arrangement of per- 
I'eudlcular elements, which is not the case 
lu coniferous wmids. Tim uniform atruc- 
ture combined with tlm great strength and 
elasticity of many coniferous woods ren¬ 
ders them sullahlo for producing sound 
waves of different Iniensllles. Of all our 
native woods, the one that imssesses thla 
proiwriy of resonance more than any other 
Is the spruce of the Northeast This qual¬ 
ity Is to Ikj found more csi>eclnlly in woods 
with perf<*ctlj’ straight fibers and narrow 
annual rings of growth of equal width. 
Defects such as knots, cross-griiin, realn 
pockets, minute sonson checks, render the 
woml unfit tot sounding Isianls. Very 
light wo<k1s with uniform structure com- 
hints! with givHt strength and elasticity 
are invariably selected for this purimse, 
and lht‘ spruces fill this rcsfulrement bet¬ 
ter than any tither known wood. 

Contact System of Electric Haulage 

I N a busy steel plant al liuniham, I‘a . an 
electric haulage system Is belug success¬ 
fully oi)ernted day and night under the 
most trying conditions. This haulage sys' 
tern uses neither trolley nor third rail, but 
a surface contuci made underneath the 
Icxjomotlve. As showti In the accompany¬ 
ing photograith the lt)comollvo carries a 
rH)iitact rail, udapti>d to benr against boxes 
placed betwe«*n the trucks. These Itoxes 
are so.spacetl that at least one nf them Is 
always In contact with the contact rail. 
The contact ljoxt*s arc dwid. except when 
depressed by the contact rail, so that tho 
aystem Is absolutely safe at all time*. The 
plant whore this system Is in oiieratlon 
is so crowded with furunws, machinery 
and iron,s,rolls ^tUut Iho tracks must be 
coiistantly crossed. Hot burs of Iron from 
the furnaces on one side of the track ere 
being eorifinuttlly transferred to rolls on ' 
the other side. From the rolls tho bars 
of white hot Iron are luissed back over 
the track agatu, so that the syatom r«- 
eelves two hot baths from every place of 
Iron that comes out of the furnace, and 
It becomes m hot that It Is necessary, from 
time to time, to flood the roadbed with 
water. In another pari of the mill enor¬ 
mous ShealH are in opofstlou catting wt 
axles into tbe proper tengto tor use Ifi 
fariutces- sheafs are no PsAf ’tjib 

tracks that the heavy axles are trsqiMUtt^ 
dropped on. the rails and pBed Ito m 
boxes; yet the aystom ts not hattted fo 
any way. The alMsnce of poitw 
head vrires ptakeit this tm off sAebeflml 
hauiags .pariteoUi^/.Viiffiitl' 
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"h’s funny wKni n difference 
n. few Clotkes Nnke!” 


If you want to fully realize the tremendous influence that 
clothes have on a man’s looks, just compare your favorite 

ball player on and off the Ball field. The Muggsy McGraw at the Polo grounds 
transformation is simply bewildering! and John McGraw on Broadway is the 

No matter how bemauled and inelegant contrast between the disheveled and the 
your vStar may appear in ball togs—he’s a genteel. 

model of good taste and good style when Ball players as a class, are among the 
in drevss clothes. The contrast between best dressers in America. They know 




Get tK'2vt Roya^i Tavjlorcd Look ' 


The Royal Tailors 

— New York 


u» «<w»> tMirai t«on« New York 





A f<>w of the more prominent types of shock nbaorbers. 


Shock Absorbeni for Automobiles 

A ny (levlee iitliiphwl to hii automobile to prevent 
the loo violent (leflectlon of the sprliiKa of the oir 
or to eliinlnate the recoil after detlectbai due to Irregu 
larltlew in the road surface, la eommouly Uuown aa a 
Bhock abhorber. Autowoblles, almost without exception, 
lire etnilii|>etl with aemi-olllptic, full elliptic or three 
quarter elliptic aprltiKs which ore usually placed above 
the axles to jirovlde a tlexlhle auptwirl for the body. 
These sprltiKa are tiaually dealKiied so that the averuKO 
or normal loud on tlieiii will kHc Ihe maximum deflec¬ 
tion. Tills bclUK the case, they will provide a proper 
flexible support for the body and kIvc easy rldiiiK quail- 
'lies onl> vvllhln a certain ranite on either side of the 
normal load and iimxluinm deflection. It was for the 
imniose of overcoming these illfllcultles that the sluH-k 
absorls'i- was iirlmarllv designed 

Where the load on tlie ear is considerably under the 
normal Ihe deflection will be very slight on account of 
the stiffness In tlie springs. Also, where tJic load is 
excessive the deflection will lie violent. Mhook absorb¬ 
ers nri' designed to obviate both of these drawbacks, 
and may be generally dlvliled Into two main elasses 
as follows 1. Those of the elastic spring shackle 
tyjie for light loads, and Z Ihose which act as spring 
retarders or stiffeners 

The various t,v;ies of slns'k ubsorbers differ so widely 
In coustnictioii and orwratiou flint they may lie profierly 
siilKllvIded Into six classes as follows; 1 The elbow 
tyjie. l: Auxiliary spring tyiie. ,'l I'neumullc 4 
Klastlc shackle h Hydraulic. II. Keliound checks. 

There are no l,esB than forty different shock alworh- 
ers on the niarkei to-day. but as tbe.v are all Included 
in Ihe above six classes It Is tmeessary to give a de¬ 
scription of only one of each type. The device descrllKSl 
Is, In each case, shown In the accompunyliig illustra¬ 
tion. 

The Elbow Type of Hhock Alworber. 

In Fig. 1 Is shown an example of lhi> elbow tyjs* 
of slwH-k absorls*r whlcb docs not, like inosl of this 
typo, de{H*rid upon friction for Us resistance ^lo motion. 
It consists of a triple, circular coll conqieusuting spring, 
Ihe ends of whlcb meet opisislte sides of an adjustable 
slop, part of which Is connected to one arm of the de¬ 
vice and part to the other arm. A large center bolt, 
1V4 Inches In diameter, holds the case, cap, and two 
arms together, and Is grooved to hold grease for lubri¬ 
cating thuf Joint The triple spring Is 14 Inches long 
and on a Mncb mowmHil; of the cbasals spring lu 


S — Air cushlou Fig. A.—Klaatic ahscklo. Fig. fi.—HyUntulle. l)1g « —Uvbouud i-berk. Fig. T.—Poaumstlc tire aprlu*. 

total compKaiHion Is only one inch. Oxvlng to its great per cylinder head the piston rod paaaes through a i^and 
length comiMired with Its extreme movement during and is coDueeted by another universal joint to the 


L'ompreshlon. there Is little iluhillly for 


cliaunel frame ot the car. Through small cylindrical 


that It will take a permanent set from Its continued holes In the cylinder walla, both above and below Its 


action. These shock Htisorbers are made especially to 
tit a car of any weight, the tension of the spring being 


center, air Is alternately admitted and extielled from 
the cylinder These ports are so located tlMt the 


adjusted accordingly and the proper tension tsdng held aproned piston, as it moves on lu one direction, will 
by the adjustable stop. close them one after the other, until all are closed, and 

The Truffanlt-llartfonl Is another absorber of thn Hnally, after all are closed, retain in that end of the 

elbow tyiK', though It does not employ the colled siiriiig cylinder u sufficient volume of air to act as a cushion 


system. Most slns’k absoriiers of this lyjie oiierate on whenever the shook or recoil la excessive. Ilorlug the 
the friction prlnciiile Tho Trnffaull-Ilurtford was closing process the pressure of the nlr lu the cylinder 
fully Illustrated and described lu a former Issue of Is cotistantly increasing as one after the other the porta 
the SciENTiKic Amkhican. are closed, and lu most cases of recoil the action never 

An.iii.,. >r«~. extends to dosing all of tlie isirts. This derioo Oper- 

O-.. , . o! . r7 !r , T. V IS erections, assisting the spring to mist 

This devh-e. Illustrated In Fig. 2, conslsls of a three- eoinpression and checking tho recoil, 
leaf «.n,l-elllplle spring, made of chrome-vanadtum Westlnghouse shock absorber may also be in- 

It is slightly more than half the length of the pneumatic class ThU device who de- 


cbassls spring to which It is applied It Is inverted 
niid Is ill Hue wilh the master leaf above which It lies 
so closely as to Ih‘ scarcely noticeable. Inleniosed be- 
Iweeii It and the chassis spring. In th*i center, there is 
a short steid block just high enough to keep the over¬ 
hanging Hits of the spring Just touching the upper 
surface of the master leaf when It Is under normal 
load iNisltioii. 

Wheii Ihe chassis spring Is compressed by a shixifc 
Imiairted 1o the whwl of the car, the auxiliary do«is 
mil lunch it nor In any wrny alfect It xvblle It Is lining 
compressed, tint on the recoil the H|is of the spring 
engage with the master leaf of the chassis spriug as 
soon as II r<tHcbc,s normal load position. At first it 
engages geiilly, Ihen xvllh gradually increasing force, 
I'liecks the recoil uiilll Its sbani quick action Is re¬ 
duced to a slow easy motion and finally entirely over¬ 
come The reslslancc to recoil is applied along the top 
of Ihe master leaf of the ebasats spring, thereby pre¬ 
venting It from being jerked upward and away from itiN 
supplementary leaves by the Inertia of the car body. 
With each oscillation of the chassis sinings the alisorber 
makes and hresks cmitacl with the master leaf, *§.'■ 
sorbing the little shocks etotlnely aiuj protecting the 
body of tho car and tho motor from harmful vlbcatimii, 


Pneumatic Air Ctukion. outer mid ot ibe lowfiT nMiiiU(iU|i|^ tpcNK'j 

The graduated air carillon. Fig. 3, uonslsta of a kot> theaxld ot tbp 

ihw cylinder, closed at Isgh endg, In which a pMon gh end ^•tbe gpcIWf 

moves up and down. The Idwer cylinder head in prtF hf tbn ear, A tjdwek lMMVtnd^iM^I^ 
vided with a universal 'ball joiut aud a olaiQp for eKm> liriH lift Qw 

Meeting the cyltedef to the . . . ;,J 


scribed in a former Issue. 

The Eiastk Shackle. 

The elastic ehackle type of shock absorber, riwnvp In 
Fig. 4, Is made up of two sets of four light weight, 
helical wire coils. Each pair of helical colled aprlngs 
are nested, the smaller Inside of the larger, giving the 
appearance of ouly two helical colled springs iuride 
ot each bousing. Two hoariugn containing thriie Mgbt 
colls are used on each cbassla spring. They arg amde 
after designs suitable tor the various forma of leaf 
Kprliigs, as tbrWIlptkt seml-elHptlc, thrae quarter ellip¬ 
tic, platform, etc. By referring to the drawd^ the 
reader will readily understand tho eonstmKstkMl''U mI 
action of these sprlngsi 

Two steel studs 7> are fastened in the top hfock A* 
and i»s8 through two boles in the sUdiug tUqiek/B, 
which is provided wllb an entacgqotent 0 for 
the cover J/. Two bellcal colM rieel ap#i^/tfoe. 
nested inside ot the other, eorronnd each of stpd* 
JJ, and are held in place by a plate nod out l«»g>0iiwep 
H, tilted with grease, Inbricatw the spci&g aot^ pfotedte 
all BMvlng parte from duet god pMt 
Pina « and .are md lib imam itOM dev»^W<|.tiM>. 
soroll-end th«ec< smarter elUptfo.iwriMf 
derigaed. Ttm tpio 0 -pmiatei > 

outer mid of ihe lower nMiil-(iU|i|)tlb fo 

the nxid of the e^r. 4*^ 
euiite end ef 

oif fhe ear. A tA)eek‘ltei»vted»fo''ijk»’1^^ 

Will lift the axie^ 
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Put sunshine 


on your ceiling 


Do the ceilings of your plant reflect or absorb light? It makes a difference which you 
can figure up in good dollars. A difference in your lighting bills, in the efficiency of 
your employees, in the quality of your product. 

You want all the daylight you can get—every manufacturer does, Andyoi 4 can get from 19 to 3() per cent 
more daylight^ the amount of the increase depending on the present condition of your ceilings and walls. 

It is simply a matter of paint 


Rice’s Gloss Mill White Paint does not absorb 
a particle of light; it reflects every ray th.it 
comes in through your windows down on your 
machinery and into the dark corners of your 
plant. It will give you a smooth, glossy, tile¬ 


like surface, which will not scale off like a 
cold water paint; which will not crack or 
craze under the jar of heavy machinery, which 
sheds dust, doesn't soil easily and can he washed 
like enamel. 


RICE’S MILL WHITE 

is economical to apply. It flows easily and evenly under a 4-inch brush. Its covering power and body 
make two coats equal three of lead and oil. It contains no lead or other poisonous substance, and stays 
white longer than any other gloss paint 

Ricn’t Mill White is an oil paint with all the advantaacs and none of the disadvantages 
of enamel. It pnvtdts the higheit lUuminatmz power and the greatest sanitary value at tht 
kvMtt nhuMte cost. 

We were the originators of “Mill White” Paint. None of the many imitations on the 
market is made by the special RICE process. Not one of them possesses the elastic, 
permanent qualities which made the reputation of ‘Mill White'* Paint. 

Riee’s Mill White Paint is sold direct from our factory m barrels Containinir sufficient j 
paint to cover 20,000 square feet one coat. Write us, if you have that area or more , 
of ceiling and wall ^|ace to cover. I 



RlcN^ OnuioUtih 

A tough and elastic, peimanetit finish for concrete walls, 
Bmmumi a pan of fn« eeneat to which it U applied. One 
emt.fttfici^, unless agtoss is desNd Mskes ihe best 
pdisiblo primer on indite concrete and brick tor a second 
^ of »ico'» Mill White Patat, givitic a tile-like, enamel 
wdiih at aO more etptOm than load autl oil paint. 


Write for booklot and oomph hoard, 

Aok for a copy of our hookht, '*More Light. ” Write today, 
U. a GUTTA PERCHA PAINT CO. 

No. as DUDLEY STREET PROVIDENCE, R. I. 






SCffiNTIfTC/MtiliN 



Don’t Acquire 
“DeadWood*^ 

Idle in»rhint'ry— machinery that in not 
producing—M ‘\iead nMtJ." It pile* up 
overhead expense and eats into profita. 

If you have nut nuflii lent work to keep 
a competent Bpe<ial sheet-metal depart¬ 
ment/rvi/ac/n^ all the time, you are ai- 
qmrini; ^'dead ivoad" when you invent in 
such ri^iiipment Fspecially when you 
can avail yourself of 

gP&E Service 

We idace at your disposal 15 acres of the 
best modern special automatic machinery, 
an expert force of speculized opeiatoriiand 
the ‘‘know-how" (rained in dolnff many 
hundreds of different jobs for hundreds id 
the (ountry's larg-est manufacturers 
You ran lower your production coats 
hv usmit G P & F. SERVICE. Our 
estimates will prove it Send us either 
complete specifications or samples and 
state the quantity you will need. 

We are specialists in 

Stamping 

iltrKculi the iiftniptntf. the 
r err •(■o tboroagbly equi] 

Porcelain Enameling 

kJTXii of prvvf,ik”'l)on‘'”l'l‘rJ 7 et r'limm 

Gender, Paeachke & Frey Co. 

im-1790 St. Paul Am., MHmuhM. Wu. 


II 

___ J’"Gli'AKANTKB(l VC 
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Sliodt Absorber for AutomobUes 

(OoeohHlad from page tBt.) 
preMilnK the four nento of helical aprinicn. 
which vibrate eo much more rapidly than 
the leaf eprlusa, and act ao iiromptly that 
they will bring the pin B back Into normal 
poaltlou again before the ahock hna been 
felt In the body of the car. Thla abaorb- 
er, like all of Ita type, of which there 
several, la a very dealrablo rehnemeut In 
automobile aprlnga, and when pruiierly 
applied and kept lu good order It la a 
valuable addition to the automobile equip¬ 
ment. 

The Hydraulic Type. 

The ahock abaorber, ahtiwn In Fig. 6, 
oonalatH of h hollow cylinder A, the platou 
H, the waaber valve /, with vertical alid- 
lug guIde-Bto[>8 F, the hollow plat on rod 

J, containing the adjnatiihle needle valve 
L for regulating the area of porta K, the 
combluatlon pucklug-larx-eap B, the eye 
U, far ooiiiieetiiig the piatoii to the chan¬ 
nel frame of the cur and the eye O, for 
couneottug the cylinder to the axis*. 

Ita action la ua folliiwa- Everj' com¬ 
plete movement of the ehaaHla aprlug 
cauaea the platon to move tlrat rapidly 
down In the cylinder and then alowly hack 
again to normal load {loaltion. or allglitly 
beyond. On the downward movement the 
oil In tile lower end of the C} Under rnahea 
up through the large urea porta In thej 
platon, ratolng the valve I and gradually 
Ing up Into the chamber above the pta- 
tou. When the downward movement of j 
the platon ceaaea the valve / falla, cloa- 
lug the platon porta. The adjuauble porta j 

K, alwaya open, have a comtmratlvely 
amall area, which preventa the oil above 
the platon from returning quickly to the 
lower chamber, thua eetatiliahlng a prea- 

in the upper chamber which sartea 
In accordance svlth the aevertty of thej 
Jounce, and oppoaoa the rapid return of| 
the platon to Ita luirnial imattlon. prevent¬ 
ing exceaalve recoil of the apring 

Another atuKk atmorher of thta tyiie haa 
two cylliidera inatead of one and la intend¬ 
ed to take the place of the apring ahackle 
Thla abaorber may ulao be placed under j 
claaa 4, aa It combluea both the hydraulic 
and the coll apring prlnclplea. 

The Rebound Check. 

The rebound checking device takea ef¬ 
fect only on the recoil or up-atrokc of the 
aprlnga. 

Thla device, aa will lie seen l).v reference 
to Fig. 0, couaiata of a circular Itaae divid¬ 
ed in balvea, one of which A, la lairt of 
the coating forming the clump containing 
acrewa O, by nioona of which it la 
affixed to the channel frame of the car 
Tlse otlier half B la movable and con¬ 
tain a aleeve by which it la aupiatrtesl on 

atud fuatened In the caatlug A. Thla 
aleeve la aurronuded by a coll apring 
C. The two-piece haae la encircled 
by four colla of fabric bolting D 
faced with a flexible braaa friction baud 
B attached by rlveta to the Inner end of 
the lK>It, and by meuna of ita bookesl inner 
end to the atatiuimry half-baae A The 
outer end of the belt I) ia looped around 
the axle and faatened by the clamp Jl. 
The teualon la regulated by taking up one 
<ir more bolea In the lower end of the belt. 
The coiled belt, circular haae, and coll 
apring are Incloaed In a neat metal caaej 
which la abown partly cut away to Ulua- 
trale the device 

Ita action la aa followa: Aa the car 
8t>rlnga compreaa the frame and axle move 
toward each other, and the Coll apring V 
expuiida, taking up the alack In the belt B. 
On the relHHiiid the colRsd l)elt tigbtena 
UN the cnila of heltlug allde around 
each other they create friction be¬ 
tween the l)olt D and the hruMH laiiid B, 
which In wound around with the l>elt /l 
In the coll. ThU friction gradually In- 
creaaea aa the colla tighten and in moat 
caaea of relH)und no other realatance la 
needesf. However, when greater realat¬ 
ance la required, the action continuea 
until the two halvea of the circular haae 
are forced together ugalnat the realatance 
of the coll apring V, acting at nil iimea In 
exact proportion to the aevorlty of the 
ahock to which the cbaaela aprlnga have 
been aubjected, and returning them gently 
to tbetr normal pooltton, 


Pnesmatlc Tbw Spriiif. 

With tide devtoe tlM «r rldee ae it 
on pneumatic Inner-tobe ttrea without 
having them come In contact with the road 
and without the oonidant liability of punc- 
turea and kindred tronblea. 

The accompanying Ulnotratlon, Fig. T, 
waa made from a iffiotograph of a tour¬ 
ing car on which tbeee pneumatic tire 
aprlnga were tested. To attach this de¬ 
vice to a car, the old axle clips are re¬ 
moved and the absorber clips substituted. 
Prom ttiese clips Is suspended a platform 
on which rests a aegment of a pneumatic 
tire containing an Inner tube. A frame 
having a segment of the regulation 
clincher rim for engaging the tire, rests 
upon It, and nu tup of this frame the main 
.seml-elllptlc spring rests and ia attached 
to It by the usual clips. Two air plung¬ 
ers, not visible in the Illustration, are 
located below the center of the leaf spring 
aitd work In cups formed in the axle clips. 
They are provided to tone down a too 
rapid action of the device. Bach device 
is provided with the regulation air valve 
for Inflating and deflating the air tulw. 

'fhe pneumatic tire spring shock absorb¬ 
er, Iteiiig of the pneumatic tyite, really be- 
lougs In class 3, but it differs so widely 
In Us construction and operation from 
any of the others mentioned above that 
it may be properly placed In a class by 
Itself. 

Of the many other devices Intended for 
reducing shock in an automobile to the 
minimum, there are few which differ lu 
any great degree from those already de¬ 
scribed or mentioned, while there Is prob¬ 
ably none which differs in principle of 
operation. 

The HeaYene in September 

(ConaluM trom pagt itf.) 
the beginning, and 10:.W P. M. at the endj 
of Heptember. As the Barth overtakes 
him, he grows steadily brighter, and now 
be appears about equal to Procyon, though 
only one fifth as bright as bo will seem 
at the end of the year. 

Jupiter la on the opposite side of the 
heavens, and very tar south, so that, 
though not yet In quadrature, be sets 
about 10:30 P. M. In the middle of the 
month. 

Katnrn Is almost stationary In the west¬ 
ern part of Taurus, and appears very like 
Oapolla, both in color and brightness. He 
Is In quadrature with the Run on the lOtb, 
and rises at 10:40 P. M.—a little earlier 
than Mars. 

Vranus, which Is In Capricornus (as 
described recently), remains above the 
horizon till about 1 A. M., but Is best ob¬ 
servable In the evening. 

Neptune, In Oemlni, rises about the 
same time that Uranus sets. 

The Moon Is In her first quarter at R 
A. M. on the 7th, full at 8 A. M. on the 
15th, In her lust quarter at 7 A. M on 
the 2Srd, and new at mldnighUon the 20th. 
8he is nearest us on the Ist, farthest 
away on the 15th, and nearest again on 
the 29tb, when, from the coincidence of 
new moon and perigee, we may expect 
very high tides. 

Daring the month she passes near Jupi¬ 
ter on the 0th, Uranus on the 11th, Saturn 
on ti>e 22ud, Mars on the 23rd, Neptune 
on the 25Mi, Venus on the 27tb, and Mer¬ 
cury on the 30tb. The conjunction with 
Venus, which occurs about *4 P. M., Is 
close, but both bodies are low In the west, 
under the Sun, and almost unobservable. 

Gu-driven RoMiui Ships 

T hat internal mmbustlon engines of 
increasing size are being used for ves- 
Hels in various parts of Europe is shown 
by the Csct that the Russian navy Is now 
engaged lu building two vessels at the 
Nicolaleff docks, which are of 12,000 tons 
draught On the other band, the German 
navy Is constructing a new type of marine 
motor of 8,000 horse-power slae. Bngland 
already posMSseS boats of the “Bavestose*’ 
class having foor-eyllnder eoglnea of 1,000 
hotee-poww, and jhi golnil into the con- 
structioD of a new veasel engined at iOOO' 
boeefrposmr, Haim dwbroed AicpnJ 
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America’s First Car Other Haynes Firsts 

g ^ ^ . * The first easolim-ilnveii ^nirrti .in-itijtl« i ,tr 

scores another big First 

The first ti> iisi nil kcl sterl in axles. 

Ever since Elwoocl Haynes created America’s first gaso- ti,,- first s,.iod..i,i r.ir 
line car, and drove it down the streets of Kokomo, two tw firstuse,,ukTrild^ 

decades ago, the Haynes has been constantly a pioneer and Ti>e hrs, u, us,-,i,e s,.,.rL 

pace-maker in develoj^ing the automobile and bringing it to 7i,Vfirs!n"usel'm^^^^^^^^^ 
its present state of perfection. The hrs, use ti,e ,ioui,ie in.iepcu.icnt 

In the panel at the right, is a long list of Haynes firsts— sji.irls |)lu|;s, I 

and now the Haynes again comes to the front— L _ . 

All New Haynes Models 

have Vulcan electric gear shift as standard equipment 

The Electric Gear Shift completes the electrical equipment of the Haynes. It is started by electricity, 
lighted by electricity and the gears are shifted by electricity. This wonderful invention puts an end to the pull¬ 
ing of gear levers. You sit erect, your hands never need to leave the steering wheel. Your eyes can always be 
fixed on the road ahead. Safety and confidence is gained as well as absolute ease and Lonvcnlencc—to say 
nothing of the satisfaction and pride in possessing the very latest of automobile betterments. 


Many other good features 

Mechanical tirr pump, pressure feed a^so- 
line supply; complete dash board equipment 

specihcations show, rain vision; vcntilaong 
wind shield, wide doors and roomy tonneau; 
deep cushions, curtains adjustable from the 
seal, aood-sued package space under both front 
and rear seats, and many other advantages, 

Beautiful—Strong mechanically 

The lines of the new Haynes models are 
long, sweeping and very pleasing Back of 

Model 26. Weight 3800 lbs.; 6-cylinder, 
wheel base, 2-pa88enger roadster, 4-pa8scnger 
passenger touring car, 12700; coupe, $3200. 

Model 28, Weight, 3400 lbs j 4-cylinder, 
ii.unng car, $1985 ; coupe, $2700. 


the beauty, the convenience and the com- WtltC for “The Complete 
fort of the Haynes, is a simplicity, stur- Motorist,” a Wonderful 

diness and reliability that is the finished aiitnmnhilp hnnlr 

result of twenty years of testing and prov- aUtomODlle OOOK 

ing. "V hlvjood Ha\nfi 

See the new Haynes models In this book, Mi Haynes, the cieaior of 

at VOlir dealers American car, tells you the impof. 

^ tant things to know about an automobile, telK 

The Haynes with the wonderful gear-shift you what the different parts are for and what 

IS being exhibited and demonstrated by a you should know about them; tells how to 

dealer near you If you don't know who run an automobile so as to get the most en 

he IS, let us tell you. joyment for the least expense. Write today 

j5 H.P., 130-mch Model 27. Weight. 4000 lbs.; 6-cyliiidcr, 65 H. P., 136-inch 

traight-line, or 5- wheel base, b-passenger straight-lme, or 7-passengei touring car. 

$2785; limousine, $3850. 

65 H.P , 130-inch wheel base, 2-pa8senger roadster, 4-pa,sscnger straight-line, 5-passengcr 


See the new Haynes models 
at your dealers 

The Haynes with the wonderful gear-shift 
IS being exhibited and demonstrated by a 
dealer near you If you don't know who 
he IS, let us tell you. 

65 H.P., 130-mch Model 27. W 

straight-line, or 5- wheel base, 6-passe 


The Haynes Automobile Co. 


46 Main Street 


Kokomo, Indiana 











































RECENTLY PATENTED INVENTIONS 

Thi-nr (Miiuniiifi ill)- npi'n tii all patentam. IV 
notlrea arc iDwrrad hy apaclal 
with tlif InTentor* tornia on appllra^n 
AdvprtlalDf UrpartmoDt of tb* 

AHPIIIL'aN 


PeMBlnltiK u> Atiparel. 

OVKRHHon—M II. BIKOII,. B2I Whttlook 
Av.- Bronx, N. Y , N. V Thta Investor pro- 
vldoH HU ovi-ralioo which may he folded for 
traiiaiMirtatlon or atorape; ronatructa an over 
ahoe from non-elaatlr material and In aueh 
inauuer aa to l>e adapted for the Inaertlnn of 
the wearer'a foot; and providea an uverahno 
for temporary uae 

Pertaliilns to Aviation. 

AVIATION ABl'ARATI’K,—T W CaaKV, 
.Ik Sfaj I'aiiul street. New Orleane, let The 
prliiitiml olijeet of tlila Invention U to pro 
vide Hti apparatiiK for tralnliia new avlatora 
In the art of flylna It iHiualata of two traeka, 
one auperpoaial above tlii' other, upon which 
a pair of trolleye run Between the trolleya, 
the aeroplane la anpieirtefl and may In* anfelv 
operated by an Inexperienced iieraou without 
daoKcr of koIuk loo hlah or t<K) low 

Kleistriral l»rvlcan, 

8WIVEI. .HUNT KftH EIJOfTHIl' CON- 
Dflt'TDBK—t'. TwiNiNfi nn le'ormrd Bireel, 
New York. N. V The luveiitlou providea u 
aluiple and Improved eoiiatriictlon of awivel 
jointa whereby a portion of the conduetor may 
he tnrned relatively to the other without en- 
tanslenieiit Tlila reault ie ai eompllahed with 
vert few parta, redueliiK the eoat of iiianufae 

IIEKT TOBPKU—f W. Koan, care of Wlll- 
laniB Btreet Hairy, Mndlav, Ohio Tin 
provenient In tlila heet topper eorialata In the 
provlahin of rneehanlam for aiipporllUK a i 
of bei'ta alonaalde one another and wltl 
topa exteudlna In otii' direction anil for 
Ing the Ixe'ia III KiieceHaloii beneath a topping 
mechanlani that will remove the topa 
nieehantam U arranged to he drawn through 
the Held 

corroN njcANKB anh sepahatou 

8 F Kai’l’f, Box tflPT. Athinlii, (la In order 
to open eoniplelely the holla of eotton and 
tach and aepaiately rilacharge the cotton Uh 
from the hulla and dirt anil reiniaa the 
opened holla through the tnaelilne, Mr. Knipp 
haa invented a muehine whWIi employa a auc 
tiun flbainher provided within wllh a meana for 
breaking the holla of eotton, and aeparatlng 
and diaeharging the tihera 


or Interwat 

BEET TtIPl'HU OB CROWNEU -.T 
Dawhon, V O Box tl7, PompevB Pillar, Mi 
THU autonmtleally operated device la attached 
'Wng lifting inacliinca witliont «> 

_ M aald nmihlnea, and wherein 
ate provided for crowning the Individual beeta 
while yet held In poaltlon In the gnmnd before 
being lifted by the lifting mechanlani, 
depth determined hy tlie aUe and height of 
the IxHit Itaelf. and wherein 
provided for |M'rnilttlng the device to be moved 
Into or out of operative imaltlon 

niLDINO HOPPER AND BtiPPOUTINO 
FRAME TIIEKKFOK- P C OmiNg, Blanch¬ 
ard Townahlp, Ohio. Tide Invention la read¬ 
ily portable, and hy Ita uae when the liojiper 
la placed near the plh- of atalka and lowered 
to a abort diatance above the gnninil, hotli 1 
ahiilling of the kernela and the neatti'rlug 
the oara will he redtieed to a nilnininni, tlierr 
preventing a very inalerlal Iona of corn and 
time By eniployliig a few ordinary grain 

may be bagged an It la hnnked The hopper 
la alao eapahle of line In filling tingn with ainall 
grain. 

FKRTH.IZKK DISTBIBI’TEK J H IlnN- 


Till 

particularly Intended for einhodlnienl In a fer 
tlllxer dlatrlhiiter enpei-lallv adapted for or 
chard uae. An ohjcct In to eoiintruet an liiiple 
man! having Improved udJiintiiiK iiienna whe4>e- 
hy to run the Implemeut to nnv denlred depth 

nr deiioral Intoreai. 

rOMPflHITlHN OF MATTER -.T. B Oll,- 
ligBT, Knoxville, Ph Thin Invention relatea 
to coiuponltlou of matter, iiior<‘ particularly 
rompounda for preaervatlnn of nolen of ahoea 
The aim In to provide ii mrapoaltlon whirh 
pndonga the life of the nhoi n. and which can 
IH- made from liiexpenalre niiiterlala. The 
leather la mode walerproof without dentroy- 
tng Ita pllahlllty 

FIiriT AND Fl.DWEU (TITTER—(' F 
Bii.laii. 14.30 Second Ave , (Vdur ttaplda Thla 
device la adapted to he placed ou the finger, 
the body nieinher of wbleh la made of realllent 
material and of npiral conformation, and hav¬ 
ing a longitudinally extending bearing por 
tlon agalnnt which the finger may engage 
When the device In In uae thereby providing 
for more aeciire holding of the device on the 
linger at auch time. 

OVERSHOE FOB HORSES—C R Ckaii, 
258 W 22nd Bt., Manhattan. N Y., N. Y The 
iDventor'a, object In to provide an ovarahoe, the 
tread porriona of which may be rdadlly re¬ 
placed vbeo worn or when a difarent charac. 
ter of tnsd >• dealred, further, to provide au 


overeboe In wtalcb tbe hoof-ropponug eaper- 
atructure witb contact wltb tbe bard front 
portion only of tbe boof. 

APFARATPH POR BtllUlIMO VOONOA- 
TIONH AND WALES.—O, P. UtbLn, Cottage- 
bill, Fla, Tbe object hen i* to provide an 
npparatua having forma, apaced apart, betwean 
which the concrete may be deponited, a bracket 
being connected with one of the forma for 
carrying a platform, which te uaed when the 
concrete la depoaltad, there being mean* for 
ralalog the forma and tbe bracket oimaltau 
eoualy 

METHOD FOR CONCENTRATION OF 
(tH]CB.--0. ,1. ADAMa, Orand Junetton. Colo, 
In mining for rare metali, auch aa vanadium, 
uranium, etc., tbe amount of ground to be 
treated la very large for the email per cent of 
mineral obtained To obtain the auixtnium of 
mineral Mr Adaiua baa perfected a mctlnal 
which cunalata In aeparatlng finer allmed valnea 
by mechanical meana, then leaclitng the re 
innliilug MUhatauci- hy a aolvent for the mineral 
In the ore, and then precipitating the diaaolviHl 
iiilaeral hy the addition of the valnea obtained 
hy thi‘ iiicchaiilcat aeparatton. 

FAFBH FILB-J Ma(’i«)nau>. UlS W. 14th 
St. New i’ork Thla paper file la formed from 
n Hingh' piece of aheet material bent to pro¬ 
vide a back aad a front. Tbe front extenda 
upwardly and outwardly from the lower end 
of the hark to perndt of placing papers be 
tween the front and bock. The front alao baa 
a rearwardly and downwardly oxtending i 
tongue, adapted to preas the filed papera 

BTOtlL—<i B McKlNNat. Barry, IB. The 
Invention relatea to atoola for uae by dimtlata 
and haa referenw more particularly to a device 
of tlila claaa which rompriara a aultably formed 
Heat and the ninunttng for the neat wbleh pi'r 
inlta the aaine to lie pvwltively and flexibly 
ailjnated In any direction. Meana for readily 
controlling the adjuatnient are provrlded. 

BAO-ITOI.DER—S A. Otd, Box 220. Eort 
Stockton. Texaa Thla devtm' la adapted to be 
uaed In groeerv and other aturea In eeta of 
varltniH alxea to fit bage of dltferent aix<>a The 
iMga In each holder arc yieldingly retained In 
plaee hut may readily be removed aa required 

(lARBAOE IN('INEUATOH—E R. THOBPK 
and 8 C ThomcmoN, lAVkln. Kanaaa. The In 
cliierator eompriaea a plurallly of Inter i-on- 
ncctlng ehuiiiliera and a chimney In addition 
to the main comhnatlOR ebamher, there ia an 
auxiliary conihuation chamber which uiao 
vauaea a coiifinunua draught through the In¬ 
ti ncratur aud prevente uoxioua guaea from 
remulnlug In tbe furnace aud eacaplug Into 
(he all near tbe ground when the fviraace 
la Idle Tin- furuacc may be built In any 
niimher of unite, and one tivan can eastly care 
fur a two unit (urnBce, diapoaing of from 20 
to 80 toua of garbage per day. 

Hardware and Toola. 

CABItK CLAMI*.- U. U BDbat.BtieTTBI,, 
Rcluiera, It F I) No. 8, RelUaghain. Waab. 
The object In thla Instance la to provide a aim 
pie and comparatively Inexivenalvc dcvlie v '' ‘ 
poaacaaea strength and durability and v 
will safely and plfpctlvely clamp a cablv 
prevent the same from slipping In any direc 
tiuii, 

CLABI’, -A O lUiiPAND. 1218 L Bt, Avi 
Neb The Intention here la to provide a 
phi and Ineipenalve clasp suitable for 
whenever U la desirable to firmly bold two 
fiat elemetita together, which may be adjuated 
111 accordance with the thlekneaa of the aub- 


teutHttR. Omaattv. Wu tlwtuttafi MMili ta 
vapor lampa, Ineladtuc (wrtala u«w aatl aa*fal 
Improvemoati In a mala butaM and sMdM bp 
which It la iappUed with vapor, and a pitot 
Aaine, tha latter operatlBg to atart the mala 
haraar and baiag Itaelf rut of, wbea the mala 
buradr la Rghtad. Tbe outttac «C of tbe pjlot 
flam* la aoeoupnahed by a thennaatatle valve. 

BCQM01dlZBIt.~L. L Qoaa, Box 288, 
Marehlleld. Oregon. Among the prtnolpal oh- 
Jeete which thla Inveatlon bae la view are: 
To provide a syataai for xupplylog to a furnace 
cupola olr which haa been heated by esoaplog 




RCONOMIZRU r 


atanev 

VARIABLE (COMBINATION KEY FOR 
SVFETy-LOCKS —L J. M Dabobaii. 

I’BPnit, Furls, France The Invention relate* 
to a type of key which ivernilta of upimlng 
Ini’k cloaed hy a known coinhlnatlon when the 
key iiHimllv employed for opening this lock has 
lieen mislaid or lost Tbe key may be adjusted 
■cording to any combination set up Inside the 
ck hy iiieaua of special elements of conihina 
on which make a part of the key 
TONOB —N I’KABSON, (Igeroa. Wlacooaln 
he Invention provides tonga adaptevl for log 
ging and the like In which the leg and tbe 
lok or cInwiKdnt are of auhatanttal alxe a 
irmallv preaaed toward each other so tl 
they sill grip a log regardleaa of whether 
the pull upon the tong ta maintained, be: 
’hiding the posalhlllty of becoming a< 
dentally displaced from the object. If the poll 
ion tin tongs should cease 

HmHbe and LIctatlnK. 

OVEN RACK—H B ALLBM. BIT W 184th 
:, New York. Thla rack la so arranged that 
may lie drawn partly ont of the oven for 
rivenlenlly placing a pan of food upon It and 
r Inapectlng the food or fur baatlug It. The 
ck Is collapsible and may he conveniently 
stored In a minimum of apaee It la adjust¬ 
able to fit dllferent alsed ovens 

LKJHTING FIXTERH.—J. T Robb, care of 
Mitchell, Vance * Ooropany, 507 Weat 24th 
Btreet, ?Jew York Tbe fixture ia partieoiarlv 
adapted fur use In hospitals or alek isMuna, be¬ 
ing provided with a bracket which may readily 
he attached to the headboard of a bed The 
hriiiket la atoadled with a damp whose Jawa 
may he made to grip either a nfctautular or 
curved surface. v 

VAPOR LAMP.—W. IdgPKa, SaritodJkariot’ 


gases ao aa to separata any eaeaplng mineral 
01 liquid matter held In suspension, to pr 
vide means for rlBanlng the apinratus; ai 
to provide an apparatus which may be e 
punded or eoatracted at will. 

ffllnaitlnMi and Hoelianlral Devleea, 

MAI'HINK FOR MAKING PAPER BAUB.- 
F. Ubpi’. Tenvpelhof, near Berlin, Germany 
The machine la designed tn make flat ti 
laitb reotangular and triangular form 
hlanka, aftv'r they have been folded tr 
veyed at an angle depending oa the fc 
the bag, to the apparatus for dosing tlxdr lap 
While the lapa are being folded and a 
the blanks are iwlag moved coattnuoualy 
WELL-CASING I* K R F O B A T O H.--A. 0 
OnAnxM, 311 Cherokee Bt, BtrtbetvlBe, Ukin. 
The present Invention la an Improvement 
one secured previously by Mr Graham, and 
belongs to tbe daaa lu which ri>tary perfomt 
Ing wheels are nsivd to prodnee a plurality of 
rows of perforations longitudinally on the well 
eaalag, during inovement of the pv’rforntor 
onii direction Antl-frtctton devices are ni 
to ivduen the friction produced by the lateral 
thrust of the perforating wiieela. 

OYSTEB-DREDOINO MACHINE.—N. A, 
LyaarK, 1 Maduou Aveaue, New York dty 
Mr. Lybeek’a Invention provides a enutinuoua 
acting dredging meihanlam which may be sup¬ 
ported upon any of the usual vewds and which 
will excavate from both aidea of the vessel 
and convey the oyatera Into the bins. Means 
are provided for moving the veaael laterally 
and alao for |M-rnilttlng the veaael to roll and 
pitch without dlatnrhlng the mechanlama on 
the aea bottom 

HIGH FRKBBritE VALVE.—J. Lamus- 
Duavr, Jewy (Tty. N J., and L Kkoo, New 
York, N Y Address care of Joseph taiags- 
dorff A Co., ,314 E 2l8t 8t.. New York, N. Y. 
The prindpsl object of the Improvement Is to 
pnivide a valve which will be maintained in 
< losed position through the aid of a aprlug, 
assisted by the pri’saiire of the fluid 
through the valve, opening of the valve being 
brought about through eompreaslon of 
aprlug. 

reciprocating scoop DBAO_X 

Hacuktt. Jackaonvlllc. Fla Tbe Invention 
to hydranlk- dredging machinery, 
particular referonee to attaehments for the 
lower end of the hydraulic pipes through which 
the dredging material, such for Instance as 
nd 1* to be ronveyed. 

APPAHATIIH FflH BETTING AND CAST 
ING SEPARATE TYPES ON LINOTYPE MA- 
:TI1NBS.—F. Bchimmkl, 77 Rue de Bagneux. 
Moatrongc. Belue, France. The essential feat 

of this Invention consists lu taking a aep- 
easting from each matrix la a line of| 
matrlera eoinpoaed on tbe machine for coating 
<rf type, after the 
being effected before dUtrlbutton or return of 
Into their magasines. A* tbe opera¬ 
tions of casting separate typei from setwrate, 
istricc* and dletributlon of the latter, are ef¬ 
fected during cuntpoeing of a eeoond line, no 
loss of time results and In this umniier tbe 
matter to be printed Is set up la doplloata by 
single aacMne controlled by a alagla aper 

LATHING BBVICB.—W. W. PAbma, Box 
I TottenvUle. B I-. New York, N. Y. WU* 
Inveatlon baa ^rtJeular reference t« wood- 
worUag apporatas far use la gppjjrinf 
mwi latiM to ballMat 


—. 

cheapto>4HiMMl'atoljff|II«t;.^^ b8:'4mi||iMt'%'', ■ 
any oba pini«si8;.-t«:toto»IJ||#riM ' 

lag Otbdr* to ampo {nkfli'tlM 'topI 

It Is MppiM, pa toe oatotodJl 8 ' 


KOTA-HY lONGJNM.—4. KaiWIto A <0. 

Box l.fWT, Butte, MaBtoiU. OTtJa toWW ito- - 
qiue Is ptovMed wltb a cUtaArtciL 
eoveiwd With triTe wool titttoff uailtr affanot 
the casing la wbleb tbe egUadrkal awatfaer Ja 
adapted to rotate. Tbe auld tBtoetad agatpat 
the matted wire wool, awiy ex|i " 

in tbe wool. 


MmUnvars mm* Vltolr A 


railway CBOSB-TIB.— K, a. Piaa^AR, 
Derry, WeetmonUad 0-ouuty, Pa. TW* Intoa- 
Uon hue f(»r It* object thq sonatractioa df 



■All WAY rraona-TiK aiiMAtriwo twji bauji. 

ur illsearded fragments of running ralla on 
that they wtU eonatttute tbe principal portiaa 
of cross-ties The inveatlon eovera csrtala 
ruahiniilng devtovi, and special mean* for se- 
curing tbe cushioning device to toe rati. 

PartalBlBff te TaMieleo. 

BIGNAI-MNG DEVICE--M. J. MANPBI-- 
SAUM, 382 Weat lifith Bt., New torfc. An Im¬ 
proved slgnalllag devlee la here provided for 
>n antomobllee whereby the ehanffoar nHty 
display a turnout alga or a ' 



8iaNAU.im Dgviog roB ADTouoaiuea. 

night, and also sound an atarm. Tha oigns 
referred to are normally retained In a ooin 
partment, but may he sOGiag atdesrtse Into 
view when desired. 

BLED ATTACHMENT FOR AtlTUMO- 
BILE—F. F. Btadio, Bt Francis, Halae, 
The Invention provides a sled aad propelUng 
anlsm therefor attachablo to standard 
N of aatoaiobllas without altering tbe car 
other than to remove the wheels. PropuMon 
secured by means of ehalna fitted with 
apikos aud driven through lultable chain and 
sprocket gearing from the rear axle of the car. 


DBHIGN FOB CARPET OB BtlG.-^-B- W. 
Tain, rare of Bsattle Manufarturing Com 
pany. Little Falla New Jereey. The patent 
s a flowared deslga, the mala btidy of 
which consists of flowerad squares, about which 
Is an elaimratr border of conventional leaves 


Nom.—Coplaa of aay of too** patsata ttU 
be foratabed by ton Kciaacirio AMaaioAir far 
ten cents each. PJaaoe atata tot aama of toe 
patentee^ 41 tle of ton laventlOD, sad data of 


Wa wish to oaU attoattoa to tot tact tout 
» are la a posttloa to raadsr eompatoat a# 
vices la cvoiR braneb of patoat or trade-maidK 
work. Oar atoff ia romposad of mocfwaicaL 
electrical and chemical rntparfi, tooroaglijl4 
tralded to pre- " - 


lailvo of ito oomatok aa.'tm 
of the subject mattor tovalved, or of tha ^ 


qulred tosimf^. 

Wo ahw have i 
world, who asdst la too |«oHnitlon of patogt 
and trade-iaalft app««afii^ jBlod to aU efllu- 
tries toroigh to tha Daltott «WMo> 

MOgg'dt'tidH 


Enweh 
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(bout It. Only tha fineit 
Swedlih stMl goM In Keen 
Kutter Safety Raton. The 
Keen Kutter Junfor at $1.00 is 
remaricable value. Every knife 
kcept a keen, true edge. 






InlnMeWftel €mmI Syvtan lor tli« 
SenlMard 

fOeiuXHlMt Jrom jxuK iSi.> 
th» need for a completely riieltered water¬ 
way between NnrrnKanwtt Bay tunl Boh- 
tou ahonid receive further cowHldemtlim. 
He WiiH of the ui>liiiou that, after the coui- 
pletluu of the Caiie Cod Canal, the tiueo- 
tlon of Ua actiulremcnt by the Ooverii- 
lueiit, baaed u)H)U Ita value aa a goliiR 
eoncerii, mirht la* worthy of further con- 
alderatlon. 

Tlie next link In the lutra-cottatal 
Watflrway la what la known aa the Nor- 
ragatiaett Bay—Lone laland aectloii. Thin 
route leavea Narraganaett Bay at Blaaol'a 
Oove, and followa a oerlea of tidal atreams 
and lagooua to Long laland Bound. o|>ih»- 
alte Mnntauk Point—oue object of thla 
(Uveraton being to avoid the dangera of 
navigation around politl Judith. The 
Army Englneera oatlmatea abowed that n 
caual 18 feet deep would coat Sll.JPP.IiO.’t 
nud that one 20 feet would coat f24.- 
73(1.(180. The Special Board waa favor¬ 
able to the conatruetlon of the amuller 
canal; but the Board of Englneera of 
Rivera nud Uarbora differed from them, 
licllevtiig that the canal afforded prac¬ 
tically no auvliig In dlatance over tla* out- 
aide route, and that tioata would probably 
firefw (he latter, except In atowny 
weather They deaigiuilerl tliia aa the 
"lenat-newled link" In the whole acheme. 
The chief of Cuglneora concurred with 
tlila view of the Board of Eaglneera, 1 h»- 
ilevliig that the full Itenellt to la* Uerlve<l 
from the conatruetlon of a caiml 18 feet 
dt-ep could la* obtained only on the com- 
liletlou of Uie aectioua of the waterway 
to the aouth. 

The Hcucntific American ia of the opiii- 
lou that on the completion of the Caiie 
('od ('anal, the protection afforded by 
(;nia* Cod Bay, lluxsard'a Bay, and lamg 
laland Hound wilt be auffleient to meet 
the commercial ueceaaltlea of the altuu- 
tlon for many yeara to come. 

New York—Delaware Canal. 

Although the reiiort of the Army Engl- 
nei't'a la unfavorable to the eoiiatruction 
of that part of the tntra-cuaatal canal 
acheme ahlch 1 U«h to the euatward of 
New York Harbor, the) favor the con- 
atructlou bj tbe Eederal Oovemment of 
(be proiKiaed wuterwu] extending from 
New York to Beaufort, ttegurdliig the 
New York HH.\-l>elawHre Hirer a»>etloii, 
the Sfiedal Board found that It would 
Ik* Inadvlaable to purebaae the exlatlug 
l>elawarc and Ihirltaii Canal, and Ihey 
recoiumonded that a new aea-level <iiiml 
with a depth of 25 feet, eonuectliig Uiirl- 
tan Bay with the lieluware at Trenton, 
Iw conatructed at on eatiniated coal of 
$45,000,000. The (Teueriii Board, how 
ever, coualdercd it luiiirobable tiuil the 
cuinmercbil henetlta of a 26-foot aeii-levcl 
canal 72 mllea in length would warrniit 
the large exia»iidlture. They claimed that, 
for the ckjiected traffic of 5.(100.(KK» toim, 
aiich a canal would allow no adrtiiitugi* 
over a double-track freight railroad. Tin- 
Board argued that, aliice tin* prlucliml 
eattmati-N for a anvlug by thla route were 
baaed ou calculationa for oue thouauud 
ttud two tbuiiuand tou bnrgea, aud atuoe 
either of theati can be accommodated on 
a dettth of 12 feet, It would be advlaubla 
fur the iweaent to build a canal of that 
capacity only. 

(haieral Blxby iu hla reiairt of Aaguxt, 
1018, reconimenda the eoastnictloii of u 
lock canal, 12 feet deep and (K) feet wide, 
from New York Harbor to the Ihdaware 
Blver, at u total coat of $20,000,000. He 
NOggeata that it be ao built na to provide 
for an economical enlargement to a depth 
oC 25 feet aud a width of 125 feet, and 
for Ita ultimata excavation to aeii level. 
Delaware River-Cheeapeake Bay Section. 

After examining all practicable ruutea 
In the gectloii from tlie lieluware Klv^ to 
Cbeaaiieake Bay, the Special Board a«- 
lecM end aurveyed a route along the line 
of t)M» preaeut Cheaai*euk« and Delaware 
OoihU, which raaohoH frmu Delaware city 
ihi .the river of that name, .to Clieaapeake 
’ «tty at the head of CthBoapeake Ba.'f. Thla 
wit^iuitoatkui ahowtid tkat a ctmal 25 M-t 



Here is a real puncture-pmof pneumatic--matic 
by successful tire makers of e.stabJished reputation 
—the 


LEE 


Puncture-Proof 

Pneumatic 


TIRE 


Here i.s a tire that is 

guaranteed puncture-proof 


and this fruarantec, i-ssued by a toiuern of twenty- 
five years .standinjr, assures you the return of every 
cent paid for puncture-proof in.suranee, if your 
Lee Puncture-Proof should puncture. 

Could anything be fairer ? 

Do you want to know more about this unique 
tire and this unique ifuarantee f Write for booklet 
No. 6—it’s free. 


LEE TIRE & RUBBER CO. 

CONSHOHOCKEN, PA. 
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The economy and ease of using 
Williams' Holder-Top Shaving 
Stick is exceeded only by the 
luxury and comfort it affords. 

SPECIAL OFFER—Suit Case Sets 

We have prepared very attractive sets of samples 
which we call “Men's Suit Case Sets ’ and 
“Women’s Suit Case Sets." Either set named 
below will be sent for 24 cents in stamps. 
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Toilet Soap 

Violet Totlot 

Water 
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K<ndly kmp ymir queries on sepamte shoeis of paper whm curres^ding idiout suck 
imitters us imtents, lut^rlptioiu, bmks, etc. This will greatly facilitate anawering your 
questions. «« lit nuiny cases they hare to be referred to experts. The full iname ‘ ’ 

sliouid Ih; given on every sheet. No attention will be paid to ui 
to ('<>rr«»|H>ndents are printed ftoni time to time and will-ito 
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(12844) W. W. 8. asks: As w«t are 
sulNS'ilberi of long standing to the Hoismtiiuo 
Aucsiosm. 1 take the liberty of asfcini you 
questton to settle a dtepuU' In the tropic 
where the erewt of vcmmSs are unable to g 
cool water to drink. It is said they use a “poroui 
far called a ‘‘monkey," place same In a draught. 


surrounding 

A I'urous Jars for cooling 
the tropics, and have long been used by the 
natives of the torrid regions Where the 
nut grows, the milk In the nut la always debdously 


sun, as we have proved to our deUftht. The 
reason Is this Rvaporatlon cools water or any 
other volatile liquid The wind Idowlng past 
the porous Jar hung In the air from a tree Umb 
or under a ship's awning oaniee away the moisture 
which has exuded through the pores and is on 
the outside of the Jar This makes way for 
more water to come through and bn evaporated 
The heat necessary to evaporate the water exunss 
in part from the water ItsoU, which thus becomes 
cooler even while the sun may bn shining upon 
the Jar We cool ourselvea by fanning In the 
same way The reason why a hot day with a 
high humidity Is so hard to endure is that the 
moisture which exudes from our bodies Is not 
NO freely evaporated from the skin as when the 
humidity Is lower We can enduro a high tem¬ 
perature with much has dlscointort when the 
humidity If low than when the humidity la 
high When the humidity la high tho water In 
the Jar will not evaporate so rapidly nor Iwicomo 
so cool as when the air Is dry and the humidity 
is low Huch Jars am sumollmes to bo had here 
An ordinary brick red flowor pot with a cover I 
would answer the purpose 


Investigators In tMs lino, as wedi as the 
which have been mads of tills curious II, 

We name ncpsLaMsiMia Nos. 1317, llM. 1174, 
UNO. UH7. 1102. 1303, 1233. 1378, 1170. IC43, 
1M4, 1828. 1IM8. and 1088, which wo sen 
10 cents each. 


(12849) B. O. T. ■writes- Borne Utno 
t> an artlclo appeared In your Query edunus 
regarding the weight of a Isjdy on tlw eciuator. 



(12846) R fl. W* asks If possihlo, 
will you please Inform me If ttuwn are any es- _ 

tabllshad systems for generating and storing I ' with only a small portion 
elootriclty. for lighting purposes, by use of the oxortlng a downward attraction, and 

wInd-mIUf A. Them have been several Instances 


r owing to tbe centrifugal force at i 
or, and partly bexMuso the poles are neai 
the earth's center, the body would weigh mi 
poles. This law Is ^equently referred 
mlei. and the reason advanced Is t 
In the oscUlatloiu of pendulums 
lengths Might not the dlReronoe In 
weight at the two points Iw acoounted for wholly 
by eentrUugal force? If tho body In questton 
were lowered Into a deep shaft. It would not 
I In weight. notwltbstaiiiUng the tact that 
nearer the center of gravity On the 
olhw hand. It would actually weigh less, owing 
the attraction of the matter above It. and at 
; oonter of gravitation would weigh nothing 
Why. thon, should It weigh more at the ivilea. 
Worn the earth rigid and to ocaso revolving 
ly doing away with centrifugal 
force. It would scorn that tho body would weigh 
I the equator, for the reason that, m 
was exortlng a downward attraction 
It, osrlng to the elliptical form of tho ear 
If the body were at the polos, there would iw 
exerting a direct downward attrac¬ 
tion. tho wiuatorial bulge anting on It at a Ii 
insequrntly. exerting less of a 
The point I am trying to make woidd be better 
Illustrated by supposing the earth to be very 
oblate, say only a mile or two In diameter between 
Would the body thon weigh more at 
pnlos, say a mile from the center of gravity, 


of farmers and others employing wind-tnills for 
driving a dynamo for charging a storage battery, 
and In this way lighting tholr places with elec¬ 
tricity One of Chuso Is described In the BcisNTiric 
Ahxsioas. vol 107. No 13, and another In 
No 20 of the same volume Wo will send you 
these papers for ten cents each 

(12846) W. H. T. asks. Would it bo 
prai^ical to build the case or Jars tor a amall. 
light storage battery out of wood, boUIng the 
srood in parafBne flnrt Or Is there some other 
better arid restating cement or paint? A. We 
do not advise making battery colls of wood 
They will stand for a little while, but the arid 
ultimately gets out. The Joints are with fllffl- 
eulty made tight 8ulphuric acid oau only be 
held In earthenware, glam or hard rubber v 
Aiphaltum and paralMne are the only oo 
which rualst sulphuric arid for any time 


(12847) L.a. B.ai 


. 1h il possible 
a sound-wave) Ui advance 
a greater velocity than tho linear vriodty of 
tho particles (or molecules) of the raed" 
mlttlng tho wave? It so, explain. A. The 
velocity of a wave, and the velwity of tl 
tides of the medium through wliieh the 
move are two dlsdnet motions Tho wavi 
moves on contlniiously with a milform velocity 
In the case of n suiind this vriurity Is l.dOO 
a second at tho freesing point Tho air parti 
In the wave move backward and forward for 
a limited distance Ilolti tllslanee and velocity 
diminish as the sound dies out. Tho. IntWlSlty 
of a sound dopt’nds upon these, while tho pitch 
depends upon tho wave length or tho number 
of waves per sixx>nd The pitch romaliis con¬ 
stant so k)UK as the tone Is audllile, which sho 
that the velocity of the wave dtws not alter 
tho sound moves outward from Its source i The 
solar system Is believed to lie moving us a whole 
In a certain direction Kogardlng tho solar 
systom as a disk. Is It movlug with lie face for¬ 
ward. or its etlge forward'' V The sun Is moving 
toward a point on the tsirders of tho 
tlon Hercules according t<i Newcomb, whoso 
right asoonston Is altoul 277 degrees 30 minutes, 
and docUuatiun .in degnos norlti This Is tinitber 
in the plane of the Kcllptic nor u( right angliw to 
It, so that the Holai systom, regarded as a disk. 


tniitl path of 
tpic may Iw 
Astronomy." 


the sun. A discussion 
found in Youngs 
which w* send for i 


I greater |x>rtloi) acting only • 
partially neutralising this attraction by acUitg 
In ojiposlto, or nearly opposite, directions, than 
It would on the rim or equator, with tho greater 
part of tho mass acting nearly vertical upon It, 
although very distant from tho center? A. The 
Increase In weight from the equator to tho polos 
Is not acoounted for wholly by the docrease of 
centrifugal force as one goes toward the poles 
f lontrlfugal force diminishes weight at the equator 
by 1/380. while weight at tho poles is 
by about l/IOU The dltlvroaoo is due 
sbapt' of the earth. A body is about i: 
nearer the center of tho earth at tho pohw This 
causes an Increase of weight Your 
on this (mint Is not sound. Dtstance from the 
center of gravity alTvicts weight in 


T4a»<x« ‘‘Orotini'. 

> rkmrwMKr ot AasibovrosM. 191S. 
WMBiInffton: Oo'veniOMat IVlntiag 0i> 
fioe, 1913. Svo.i 781 pp.i iUuitratod. 


The body at the work, presenting report irf 
the SecfMary. is as varied and infonaing as ever 
It is followed by twenty-four apodal articles on 
such subjects as promising new fruits, improving 
quality in poultry and oggs. am) InMot eni 
of live stock Tho book has some good t 
ducUons of fruit In color. In addition to 
half-tone plates ot dlversifled character 
frontispiece is a portrait ot the Hon. Norman 
~ Oolman, the Drat SocroMry of Agrioulturo. 
o died in IBll. 

Elbctbicitt for tbh Farm and Homh. 
By Frank Kooater. With an Introduc¬ 
tion by Thomas Commetford Martin. 
New York; BturKie A Walton Com¬ 
pany, 1613. 1^0.; 279 pp.; Utus- 

tratM. Prioo, tl not. 

The intensdy modem note of this arork la 
struck In the (rooUspieoe plate entIUed' “In 
the Glow ot an Rhotrie Badiator." iWtive 
practical asilitancu Is offered in oondie form 
be man living at a distance from cities and 
Ubrariee who Is yet broad-minded and progres- 


of living To this ent 

his subject, givu simple detailed direotiona 
efiutpplng a farm house and Its outbuildings 
)h eleotricity. Tho various methods of gonerat 
ing the power are explained, and the many pos¬ 
sible appllcallona ot the small electric motor 
are set forth, from water pumps and chums to 
dlsh-woshlng. Tho cost of siirii 
lot been nsgiseted, but Is treated 
in a separate chapter. Plowing, heating, the 
telephone, irrigation, these and other diverse 
applications are proOtably 


Each 

an economic asset ot the nation; every such 
asset temporarily or permanently removed from 
activity becomes a liability, a charge upon the 
nation that is evident In Inoroaaod burden upon 
through the 


I ratio of the square of that distance, while quantity 
I of matter affects wright directly ss that quantity. 

It bo socn from this that a change 
will affect weight more than the 
I amount of change In the quantity of i 

ho attraction The quantity ot matter 
, I attractliqt a body Is a very Htl 
1 the decrease of distance 
. I of weight in the ratio of aliout 311(13.21)0 miles’ 

40.790 miles', these being the polar and 
. I equatorial scmldlaraeters of tho earth which ore 
I employed by astrunumers In their calculotloDB 

I Your statement is nut CAirroct that the matter 
I In tho earth which Is above a body causes It to 

s It lx shown in ahwhanlca that a 

II body witliin a siiboclcal sbcU wlU be auractod 
. ixiually in all directions by the matter of tho 
' I shell, and thus would have no weight. For this 

III only the mam of earth In the sphere 
r a Ixxly causes It to have weight, and 
It of a body Ijelow tlie surface of the u 
s directly as its distance from tho coi 
e earth A body at tbe cunter of the earth I 
11 weighs nothing lincause there Is no matter nearer { 
le conlcr to attract It and give It weight. Tho 
I sphere outside of it attracts It wiiialiy In 

I end dore not affwt Its weight, Thoj 
. I equatorial bulge pulls equally on a body at tho 
poles all around It aud thus does not ~ 
welgtit at the isiles These considerations will 
11 explain the extreme case which you 
a broad disk wit li a very short polar axis There 
would lie a viry small amount of mattfr in the 
tgihere IhIow the Ixsly sliuxi nearly all the matter 
is ill tlio uquaturlal ring This Is not the case 
with tlu) earth These ntattCTS are discusKd 
I quite fully In Young's "General Astronomy," 

I whinh we send for 83 U.'i Thera is no sstronomcr 
r pliyslrist who thinks a body wrighs less at 
I) iKiIOB, or that tbe dlffereuce In weight Is 
I accounted for wboUy by oontrUiigal force 

(12848) C. 
give 

periraeuta, and what has been arcninpli 
dlroct me l« the book or magazine « 

above loformallon wanted^ A Wo ran supiily | innmes any degree of riastlrity are coaduriorg varied aanWestatlons from 

you with all which has been wiitton ulmut ll<|iii(i j of sound. Loose material of almoot any bled idtiia tbe nAiguhlMI eouls who ____ 

air Our book, Hloane’s "Uquift Air." prieo %> will be a poor conductor. If the space between megts that the wide French (XNWtryttde hnfaldB. 
covers the history of tbe sutooct to tlc"' "I two walls Is Oiled with shavings, wool, cotbm, teritiw feverish frivollUtw that the city ot Parts] 
Its piibHcaUon Our 8orri.«iiiw»iH(,;glvo the . \ | f.utkcrs, sinaU lumps of brtdien moftar or aqy affords. And In the end ths ,reader to Inrilned 

porlnienu with iluuld air and a fulMS.iitoscriptiiiii i siniiiar material, it wlH not omduct eound, and to accee with him. Mr. Wgip'i style “■ - - 

of the various ty|M of macbiiMa ol( Mh diffeNvt thusitdeadensUiewatkashWooaaaHmlytovnwd. aed no one ew 


, deJj asks 


(12880) M. A. C. aakg; Cwi you give 
me the name of any suhstaiKW which la a uon- 
ronductuT of sound? A. All substances srhlcb] 
liinmwN any degree of riastlrity 
of sound. Loose material of almost any kind 
will be a poor conductor. 


added value as a text book. 

Safsty. Methixlg fur Prevontinff Omnipa'- 
tionai and Other Anoidents and Disease. 
By William H. Tolman, Ph.D., Director 
of the American Museum of Safety, and 
Leonard B. Kendall. New York: Har¬ 
per A Brothctti, 1913. 8vo.; 422 pp ; 
illustrated. Price, S3 net. 

Lsst year, by the adopUoo ot safety dovloos 
such as are dosriltsxl In this volume, Tho Penn¬ 
sylvania Railroad Company roduaxl their serious 
shop aeddents 03 per cent and tbe United HUtce 
Steri Corporation reduced theirs 48 per cent. 
This bears out the opinion of tho engineering pro¬ 
fession that ono halt our industrial aoridenta an 


humaultarian aspect, why our efforts should 
be briit toward safeguarding oiu' workers? Tbe 
band answers tids question In a manner I 


toon, wiUi C 
cations of a ^ 

A. Hiplrairivili^, i-. „ 
oto„ N«w Yerir Ths Nial 
Company, 1913. OMonif 4 
26 fidlplans. Price, fl. . 
The attractive house prassntM A 



* to the heart of the mhleM Ip oi 
standAbto manner. Oomtng to pdes SeneaiiNS. 
It Is our impression that ealy m MOspItaMit DStot 
with excsptlonsi opportuni^ cedhi ()8ta|n sops 
plies and labor at the |iow Dgansi tliera Atonal, 
Mr. Hinunelwright's oonstruetton to gsiiuniHi> " 
sound In principle. althnuiKh It to ne* la elsootot-, 
anca with the best modem p ' 
chimney snpport the roof, i 



Thi: Phockbdinos of thb Optical Con¬ 
vention. 1912. Hdd at South Ken¬ 
sington Juno 19th to Juno 26th, 1912. 
Vol. II. London: Umvareity of Lon¬ 
don Preiu. 8vn.; 369 pp.; fllnstntted. 
Price, 10 shillingg net. 

by leading sdenttots 
tbe report of the OptlosJ 
of 1912 very InstmeUve rcswUiig. 
There are ravlows ot tbe ndvanoamant mode In 
tho optical art. obeervaUons on sneh topka os the 

tral rtdur-mixlng apparatus, dllltoeilon latagM. 

1 tiK> ideal photographic lens. In eoa^- 
I, tho work preseots as an appendix a tobi* 
tor cstculatlng spherical aberrati^ 

A PoroLAR Dictionary or Botanical 
Names and Terms. Wiih Thoir Enj^ 
lish Kqiiivalnnts. By (loorgo Fr«d«r|oV 
SirnmiT, Now York: K- P. Dutton A 
Co., 1013 

This little dlrtlonary, as Its faitroductlosi tsUs 
I, Is intended lor the use ot lovers snd stmtonts 
ot plant life and 
botanical n 


rambling through wood and field. 
dllTpra from r 
character Inasmuch as It dovotos far n 


police, to say nothing of the wastoful oxpeodl- 
tores represented by dvll sulu. The autbora 
have not taken tho Impossible as tholr 
object Germany conserves annually the amount 
our osm criminal carelessness Sings away 
have half a miUlon industrial aoeldents 

at a social and economic loss of •230,000,000. 
bygleno. another factor of Industrial effl- 
r and eeonom.v. Is also oonsldered at length, 
art, the ground has been well eovered. and 
•nit Is a thoroughly oummmidable volnme. 

Bulletin of the Bureau or Fisheries. 
Vol. JWXl. 1911. A Biologioal Sur¬ 
vey of the Waters of Woods Bold and 
Vioinitjr. In Two Parts. 8vo.; 860 
pp.; -with charts and maps. Washings 
ion: Government Printing Offloe, 1613. j 
Fart I of this Issue of the Bureau ot FlsherltM 
Is divided Into two soctlons, the first deaUng 
with physical and xoaloglcal aspects, the second 
with botanical Part II also has tsro sections, 
catokituo of tho marine fauna, 
aloguo of tho msrtno flora. It 
is .pointed out that faunistio and flortstic studios 
are Justified both from sclesiUOn and practical 
points of view, aud tbe thoreughnosi of Investl- 
by our Gov«wnment reixuts 
y the present Issue 



FbanuE from Be a to Sea. By Arthur 
F.R.O.8. New York:' 
. Taet A Co., 1918. 8vo.; 

316 pp.; illustrated. Ptioe, tlJi!5 net. 
The author of “Vistas in Sirily" glvm us i 

glimpse ot French land-j 


Lb 8 SouRctERH BT Leurb PRocfnis. La 
Baguette, le Pondule. Par Henri Mmot, 
Ingenieur-ooDEeil en Uydrologie Sou- 
terraine. H. Dunod ot £. Pinat, Paris: 
8v.; 314 pp.; 107 figures. 

Hclontino Kureiie's 
rod hss been revived 
has even been founded for the e _ 
of studying tho phenomena Of the divining nid. 
In France Uie subject hss provolmd so mnob 
discussion tbst some very elaborate experiments 
recently madu at 8artrouvlUe, Sols do 
imra, and Chateau MJrabean, throwing 
light on tho reality ot tho phonomena obearved. 
Tbe author of this book was tho president of tbs 
. . nductli 

Hperial instruments ( 
the force exhibited, ■ . 

made of divining rod manIpniBtors In 
Tho author seems to t«ri that there cast be 
no longer any doubt as to tho gemilnwirts of 
a dIvtaUig rod rannlpulator's exploRs We We 
areored 'iSpt "tho impressions reoslvod by «>w 
dlvtnlmr- rod manipulator .... are doa 
to his having entorttd a Arid of Influsoos owatod 
by an oiecirie current, a liquid eurrent, a gi 
currant, or in a nmn gonerri \"v by a 
at 111" U is stated that Hu) sensltlVa peiMM 
Is Impressed by tbe lines of flaree of tho Md 
of Influence. The natural foroS aiost wktoiy 
encountered W eleetririty. but the onthar te. 
Ilevos It woifld not bo prudent to ««gw4 «I|S 
manlfestotleno of the d>ri<^ (W> *3 stooiri- 
cal In nature. Hu Is nwro toudlnod to ttoWMl 
them as exhibitions of a new (orae, httooFto 
unknown, s fores whirii he towtaitlvaly «hlto a 
“prolongauon of marior,*' He d tofii lWM Wto 
lightly the posslbttlty that toto wMdaa of m,' 









Mort Beautifid 


Interior 


Mofiem K9wnc« has now 
made ii txMsible to easdy 
jpfbduce the most beautihil 
intenor effects t» a finish 
that is ako fadeless, durable 
and economici^by the use of 



This is the only true Mel- 
lotone. It produces the soft, 
pleasing effects required in 
artistic decoration, is wash- 
able and fadeless, and lasts 
for years, making it more 
economical than other fin¬ 
ishes. Black, white and 
fourteen colors. Send for 
Mellotone book and sam¬ 
ite color cards. 

For factory and wareroom 
mteriors there is nothing 
more desirable dtan 

Lowe brothers 
Min White 

It spreads freely, works 
fast and has great covering 
and binding power. You 
can whiten and Inighten 
your walls even though 
they are dark with dust 
andumdee. Lowe Brothers 
MSI White has a great light- 
reflecting power, adheres to 
any dry surface, and may 
he had in either^g^oss or 
flat finish. 

IBitatntted Booka~Free 

Experts have prepared our 
iatMeilint bodrs on these sud 
eiher%fltMidard’’|mdii^ 
whkh n^ be seat free ea te- 
Thete^sa Lowe Bretheis 
j^ViiraUi, EiMBiel erSiun 


and the Bdard reeeriiaieBded 
UmsI tM ObMnpeatie and Delawase Oanal 
ebppld lbs aoqotred by tmiehste ot 

fCtits canal t« teu teet deep and la 
sif^ the lock type, the iccka being St feet 
vdde by 220 Cset long. It waa auggested 
die change to 12 («et be made grad- 
iiatbr, and In auCh way aa to Interfera aa 
llfrte aa poaatble with exlatlng traffic. 

iQeaaral Bixby, in hla recommendation 
made to Oongreaa thU month, adrlaea 
diat the Qovemment ahould pnrehaae the 
extattng Cheaapeake and Delaware Canal 
eenneetlng the Cheaapeake and Delaware 
Bays, at a coet not exceeding |2,U4,200. 
He further recommenda the expenditure 
of approxlmntely 18,000,000 by the Gov- 
enuaeut In tranaformlug tbla canal from 
a lock eanal Into a aea-lerel canal with 
a depth of 12 feet throughout and a nlne- 
ty-foot width at the bottom—the deepen- 
^ ing Of thbi canal to 20 feet being poet- 
r poned until after the effect of the new 
lO-foot canal on Commerce ie apparent 
Norfolk-Beairfort Inlet Section. 

Fv After examining all practical routes of 
the flection from Norfolk to Beaufort, the 
^ Army ISuglneere aelected and eurveyed aa 
the meet available a route via the Allie- 
marle and Cheaapeake Canal. Currituck 
ft Sound. Alligator Hirer, Kobo Bay, and 
Adame <)peek. The plan was prepared 
iiil for a canal bavlug a depth of 12 feet and 
I minimum bottom of 90 feet It waa 
recommended by the Special Board and 
|b apiiroved by the Board of Buglneera and 
the Chief of Ktiglueeni, that the exlatlng 
Albemarle and Cheaaiteake Canal ahould 
n be puichaeed for 0600,000, and that 12,236.- 
I 000 l>e apent for Ita Improrement and tta 
|e increaae to a depth of 12 feet The route 
! from All>emarle Sound to Pamlico by way 
:j of Boae Ray waa eatlmatod to coat f2.- 
ft 216,000, the Brant @bcMl cut would eoat 
160,000 to remove, and the aectlon of eanal 
from Pamlico Sound to Beaufort Inlet 
vie Adatna Creek Caiml waa eetlmatod to 
coat 0806,000. The eatlmated coot of con- 
|a atructlon of the whole aectlon, excluatve of 
the purchaae ot the Albemarle and Cbeaa- 
J Iieake Canal, waa f5,40tl,000. Oongreaa 
ft| laat year made a atort tii the couatructiun 
' of the Inter-coaatal Waterwaya by ap- 
J proprlatiiig $800,000 for thla Norfolk- 
Beaufort aectlon, 1600,000 of thin amount 
to be expended In the purchaae of the Altie- 
L marie and Cheaaiieuke Ouuul, the balance 
^ to go toward active conatructlou. 

Bxialinf Conditimia. 

IP Tim sttwitlon tb^u with regard to the 
I I ponmaed Inter-coaatal Waterway, la that 
the aectlou from Boaton to New York la 
p alianduned; that the Chief of Buglneera 
haa recoinuieuded that Congrean appro- 
L priate NIO.OOO.OOU for the conatruction of 
a 12-foot canal between New York and 
I Norfolk; and that ttie 12-foot canal from 
^ Norfolk to Beaufort, aa we have aald. 

I has been authorised by Oongreaa and l« 

L now under conatruction. 

[/ Life Without Mkgobes 

f!f p<iaaiblllty ot animal life under 

|. I 1 cunditiona quite free from microbee i.s 
L occupying the attention of experlmcnt- 
jTI era, and the Ihirla aclentlat Guyeuot uaea 
r; the common fly for thla puriKwe (Droim 
mi phifn amptlopMUt) obtaining their ngiro- 
ductlon and following their deacenditnla. 

II He now poaoeaeea a collectiou of apecl- 
menfl dating from two yeare past and com- 
prising a great number of generationa 

yi *beviSpi)meut from the egg to the Imago, 
p at 24 deg. Cent., lasts for twelve day«. 
p and the females commOnoe to lay on the 
P Drat and second days after hatching. In 
H this way be obtains two generations a 
y mouth and each generation contalne at 
H Igaat 10;000 Slea. The Une followed by 
p him ilnoe May, iBli, Includes some ^ 
ni generationB or 400,000 apeotmena. Under 
P Hwlim Wndltlons, living tb a medium free 
^ mlerobee and feeding upon epeclally- 

P pmimvedi food, the sped^s do not show 
nuy tesaenlug to sttenigh ot fscuudlty, 
?but on the oontrary titoto development 
P :|frOtoa ptaos under exdaiptlonal conditions 
ll IndMeh Ave hot found 1» nature. While In 
11 4to|arffitnmT«a«»thbm^^ 

^ ivaleWiMM il| lUfent gCegb fUt higvw and 

i ' 

I ywifeMirk > * 
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Dust is Expensive 


Vj^HEN an automoble speeds 
^ down an otdinaiy macadam 
road it leaves in itt wake a cloud of 
dust which is carried by the winds 
over the neighboring fields, houses 
and lawM. 

This it jurt at surely a watte o( 
good mate^ as if the automobilist 
dug material out of the highway and 
carted it away. Dust represents 
watte—cosifr waste—and the tax- 
payen feel the result. A road that 
is properly buik for modem traffic 
will not be dusty. 

Plain macadam ^et way under 
the wear and tear of heavy rubber- 
tired automobile wheels and the sur¬ 
face binder of the toad is tom away in 


the form of dust,untii in time the coarse 
stone itself is exposed and a costly 
renewal of the road it necessary. 

Modem roads should be built to 
resist modem traffic. To build any 
other kmd it wasteful. A better 
binder than the ordinary nuneral 
binder is needed and it offered m 
Tarvia, a coal tar compound espe¬ 
cially prepared for use on roads. 

Tarvia is dense, vucid, water¬ 
proof. It filb the intersdees between | 
the stone and forms a tougK plastic 
matrix. This makes a waterproof 
and automobile-proof surface. The ^ 
maintenance cost w usually so low at 
to more than balance the cost of^ 
Tarvia treatment. 


Booklets on request. 

BARRETT MANUFACTURING COMPANY 

hWYork Chew PhWW|>l» BoW Si. U»> K.fM.Ciiy Qevel.rd 
Ciaa-,.1, Miwwh PiaAwsb S«iile 

Th tttmm Hit. U. UA -KUwl. T<nMo. Whnhw. Vtnewea. h }aku. KUilu. Syd^y. 



The only Dictaphone is 

TME aiCTAF/WAiE 

l^gggHHimi KSGISTERED 

. ^ Dictaphone—our trade-name. 

Man At The Desk—our trade-mark. 

. Never one without the other. 

The Diemphone is the ideal means of direct typtxvntten 
mifliy communication, just as the telephone is the ide^ means 
aac.v.8.fM.ot. of direct tral communication. 

Demonstration in your own office and on your own work. Reach fm 
your telephone and call up “The Dictaphone.” If you don’t find 
that name in the book, write to 

THE DICTAPHONE. Box 148. Woolworth BuUding, New York 
(CeiMBbls CrsphoplwM Company, Sols Dltinbulon) 

Di®*s«^^^lkBoh wo thmiuiko to sowl 
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ELECTRENE 

A Fire Extinguisher for Oil, 
Electric, and All Incipient Fires 

THE BROOKLYN RAPID TRANSIT CO^ 

after tests, is installin^j them on All New 
Cars. 

Repeat Orders have been sent by: 

THE ADAMS EXPRESS COMPANY 
THE STANDARD OIL CO. (of N. J.) 
THE SOUTHERN PACIFIC S. S. CO. 
JOHN WANAMAKER GARAGE 
THE VICTOR TALKING MACHINE CO. 
THE NEW YORK FIRE DEPARTMENT 
THE N. Y. AMERICAN (Preu Room) 

THE TIDE WATER OIL CO. 

THE ILLINOIS STEEL COMPANY 
THE N. Y. PUBLIC LIBRARY 

Electrene has been ordered repeatedly 
because it proved the most efficient 

ELECTRENE COMPANY 

Whitehall Building New York City 


I HAVE YOU GOT $5.00 TO INVEST? 

Get in Buaintt for Yowaelf 

SAMPLES AT WHOLESALE 

Bijj commissions—monthly payments—trial ship¬ 
ments—new stock—visible models—low wholesale 
prices. New advertising now ready. 

U'rite nJay for Af^tncy offer Mentton Setenttfic American. 


FoxTsrpewriterCompsmy Aaaren 

GRAND RAPlDa . > MICHIGAN Bueim, 


When the 

Whistle Blows 



Then Comes the Easy **Wash-Up” 

Old Dutch Cleanser 

GRIMY HANDS are cleaned apeedtiy, witli a thomugii- 
e.ise that snaps fail to give. 

No Hard, Todlous Rubbing Rosaulrod 

(h CIcan.er gets under the uncfeanlineat and aimpty 
i,(lisl«>(lgcsand washes it away Nothing witbatondshs 
..onUerfiil dirt-atarting qualities—4iot even atubboni staini— 

ANDs^ IS quite: harmless to the skpi 

iWanty othar me* ond ftdl dtraath/ut 
«A Larfa Siftmr Ctm-~IO« 


A«tM »)i *l l r aw l l a ii i r iiiwii tunk. 

, (OoMtodad ./roan.pMre J 7 S.) 
tioDs whlcli are mont carofully laid In 
one courae and aome of which have been 
given a jialut coat of bltuinliioua mate- 
nst: and fourteen sections of brtek imve- 
meiit laid on aix Inobos of concrete wltb 
as many rnrletiea of modern paving 
brick. PrellDilnary meosuromeuta of all 
qtMnlUleM have been made on this work, 
and a very careful traStc census Is now 
kept. 

The Natural Sdl Rood anil Ita PoaaiUU* 
tieo. 

Curiously enough wo are forced to ad¬ 
mit there Is a imsslblllty tluit the natural 
soil road will play an ImiNirtant imrt 
In the future. T^e natural soil road well 
drained and crowned Is a most comfort¬ 
able road during a large jwrt of the year. 
Will It not l^e economical to give the earth 
and gravel read a thorough trial) In the 
IMiHt gravel and earth roads have not been 
Hctentlflcally cared for. It Is now known 
that, with persistent dragging, natural 
soil roads may be kept In splendid condh 
tlon except In the very worst weather. It 
has not yet been demonstrated that an 
earth road built with the same care for 
grading, alignment and drainage struc¬ 
tures that would be given to n bituminous 
maesdam road, or a brick road, may not, 
after all. be a veiy economical t.rpe of 
road If properly maintained. If traffic on 
such a road develoiis In the future, there 
will be an excellent foundation for a 
Huiierlur surface. One reastin that natural 
still roads have not been considered by 
modern highway engineers Is because such 
roads have never been maintained with 
sufficient continuity and care to demon¬ 
strate what they can do. There Is no 
doubt that a well-built sand-clay rbnd, 
where the materials are carefully scloct. 
ed. Is a must excellent highway. It will 
stand up under considerable traffic, and 
Is very comfortable for automoblllng. Of 
course, such a road must bo mointalned 
by skilled latmr continuously. 

The must Ksniomloal method of annual 
maintenance of our bUurolnous bound ma¬ 
cadam roads bas not lieeii flnnlly deter¬ 
mined. Last year ami this year saw the 
first scarifying of <ild bltuininous tmund 
roads to any extent. From now on, there 
will begin to apjienr the necessity for re¬ 
surfacing bituminous macadum highways, 
as wimo «if the first roads so built are 
now s»‘ven or eight years old. Evidence 
presented at the Intcruationnl Iloud Con¬ 
gress In Ixindon, tends to show that high 
carbon tar products used for the supor- 
flclal coat npoii highways, tend to become 
weathered and are less w’aterproof than 
- some of the asphaltic oils. This evidence 
however is not conclusive. Over a great 
many miles of bituminous macadam l^tate 
roads In New England, a very light coat 
of oil has lieen applied twice a season 
where automobile traffic was heavy. The 
oil has been put on regardless of the dust, 
and forms a soft, hmse layer of oil and 
fines which apparently protects the road 
surface beneath, up to a point where the 
automobile traffic becomes excessively 
dense. In uelghlmring Htates, other meth¬ 
ods of surface treatment are In use w'ltb 
more or less success. 

Autoraoblle Sconoaiios and Good Roads. 

Wbep It comes to the economic beuoflt 
of the automobile, we face a problem com¬ 
parable to the problem of the value of 
railroad transportation. The movement 
of passenger coaches Is not always of di¬ 
rect economic value, and yet such trans¬ 
portation is an absolutely necessary feat¬ 
ure of our modem life. It Is quite com¬ 
mon to hear It stated that the automobile 
is a pleasure vehicle. In the beginning of 
the autotnObtle movement, the pteasnre 
travel was doubtless very large, but it Is 
certainly not true to-day that motor ve¬ 
hicles other than troeke arc all pleamire 
vehicles. A large number of them are 
used for business purposes, la the same 
sense that the Mlitoad oar to so used. 
There IMS been an>«itenatvo .xwtditMtaietit 
at,to»d vaiuea In numy, Mimto . 

; try, ,Akfdm, ,'toig ■ 
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AMERICAN BRONZE GO. 


How Manofacturers 
Can Increase Their 

BUSINESS 

Read Carefufly, Every Week, the 

Clusified AdmtMnf Cohun 

Scientific American 

SooM week you will be likely to 
find ah inquiry for tomedung that 
you manufacture or deal in. A 
prompt reply may bring an order. 

WATCH IT CAREFULLY 


A M SHOCK ABSORBER ■■ 

l« *« iHilwfiblly Mm«M MaMUM of the day. 

tSASc'IPP 

Mpn WfoUklonihebntaiK 
HMUit iMi tmn «Mni wt t tundamis* uy aitlde. Tti# 
M. baa bUM lit can on adeatUc fa<»—not Merit cMni 

dloato'rfrol****' 
l^avKVOU bUmTHK 

’“Tfsaasi^^ 
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t4«r«(ib*A. A. A., and Rdbl. ib« 
Mvlaccibclribiolntc nll.i«.«, 

whiaySS^JiMlb^^^^ »*yA*tin 




niand, apaad in travel all oyer tto« etnrn- 
Of 

eonraa, no one dehim that a part of 
autottobUe travel 1« atlll paraly for 
racreatlon and enjoyment. The need of 
organtaed recreation and enjoyment for 
ttm more denaely iwpulated arena of thla 
country connot be denied. The automobile 
baa become a aocial force, The Increaaed 
coat of highwaya 1 m merely an incident 
which Indicatea the directiona in which 
our people are willing to increaae tlrnlr 
extiendlturea. 

Perhaiw of more direct economic aignlfl- 
eanee than any item wbWi haa yet ai>- 
tieared la the Increaalng uae of the auto¬ 
mobile truck in farming operationa. Ap- 
plee are hauled by motor truck In Virginia 
and Oregon, cotton in MiMaUalppI, potatoea 
In Maine, and ao on. Tlie ponalblUtlea of 
iiicreAMlng the nervlco of motor trucka 
in collecting cream, tranaimrting petiah- 
otile frulta, and kindred oiierattona are Im- 
meiiae. When the uac of aoch trucka be- 
comea common, the conatructlou of roada 
will have reached a more aclentlflc atage 
than ever before becauae tlie demand for 
auch aervlce will be exacting. While 
thinking on theae mattera it muat be re¬ 
membered that progreaa in the economic 
development of tranaportatlon and dlotri- 
butlou methoda la an eaaential and inevit¬ 
able featare of our modern life. 

The Third American Bond rongreaa 
which oceura in Petrolt, Hepteml»er 20 to 
Octobt‘r 4, Incluaive, will have one aeotlon 
devoted entirely to the dlacuaeion of the 
technical featurea of highway engineer¬ 
ing. Ah there will be preaent at this gath¬ 
ering moat of the highway commiaainnera 
of the Htatea actively engaged in road 
bulldliig, there abuuld reault from the 
tucetlng many valuable couclualona aa to 
the prcMint atage of couatructton and 
nialutonauce. 


The WiniUpeg Traetm- Trials 
Sixth Annual Event Shown Farroemi 
Ready for General-purpoie 
Enginen 
By L. Wi EUis 

T IIK alxth annual farm tractor comm*- 
titlon held recently at Wiiinitteg 
brought out the fact that, even in the vaat 
prairie iirovlncea of Weaterii yghada, both 
forujera and niannfncturera have aatianed 
themNelvea of the efllclencj and economy 
of the larger, atandard tyiie of tractor, 
and are now more keenly inlereated in the 
medium to araall tract<ir for general work 
A glance backward over the aix Con- 
tcata ahuwa a uiurveloitMly rapid evulntiou 
of the modern trai-tor from the esiterl 
mental to the every-day atage. The pres¬ 
ent yeor’a trials mn'med to prove that 
from the iMipiilar stuiid|Mint, at least, the 
element of uncertainty was no lacking us 
to reault In all ulmoat complete laime of 
intenwt. As If by common coiiaent. farui- 
era and manufneturera auddenly withdrew 
their Mupport, and the comiietltion amtaig 
only three Arms had more of a technical 
than a itopaiur aignldcunce. 

The flrat contwt, in iU08, was among lii- 
tomul-combiiatloii tractors only, the 
weight limit of aevoii tona barring prac¬ 
tically everything in the way of a ateaiii 
otiglne. The very large gallery tliut 
watched the hauling and plowing trials 
had quite as much Intereat in seeing 
Vhetber aU the tractors would fliilah the 
teats aa In tbe comparative aenrea. Their 
viewpoint was subatantlal, for only six 
out of seven finished, and nearly all bad 
dltHcuIttes that would have proved serious 
to actual practice. 

After 1008, steam .tractors were eligible, 
add for two years the battle waa betwe^i 
the ponderous old steam engine and the 
lighter internal comhuatlon rivals wltlch 
bad iqtrung up thickly and with growing 
skttafMtion to tbe trade. The Introduc- 
H<m of a friction brake as a substitute for 
tbe thseidilng separator In a sUtlouary test 
gave the steamers a better chance upon 
thMiv own hmg-eoctipled ground, bnt the 
eoniaht, of im vm diktUictiir a gas en- 
glhw Ii4nhilg^ TBb sIMUt of ftahoUae and 
attstiy .|tewdiqfe ivliBe m ' 
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All Around Wrench 


THE UNIVERSAL WRENCH 

THE ONLY DURABLE, QUICK ADJUSTABLE SCREW AND NUT WRENCH MADE 

I T flIU iu pUea more perfactly in the grant prograat of machanical art than any other 
wrench or tool eror inranted. The praaant age, graatar in aehiavamant than all pact 
•gaa, damanda greater apeed and accuracy, and Jraater productiaa in erery line of 

THE UNIVERSAL WRENCH ha* been raeogniaad and prononnead by aU 
wrorionan from naacter mechanic to the man at the bench, the atrangest, quickaat to 
a4inat and naaer-failuig Wrench now on the market and tbo only Wranch anawaring the 
demand for increaaed production. Aa a Pipe>Wroncb the Univeraad poaitbroiy ha* no 
equal In any particular; with it* alidable and removable Jaw* the advantage* are too 
pl^ and a*lf<evid*nt to tha average mechanic to permit exuapariaon with other 
Wrenchaa. Tbi* Wranch i* now being manufactured by The Univoraal Wrench Com¬ 
pany of Portland, Oregon, ownera of tb* United State* Patent*, in their new and com- 
m odion* factory, with a capacity of 500,000 wrenchaa amnually. 

FOREIGN PATENTS VALUABLE 
^ eommunieatiooa with thia eompany and for foreign patenU of thia niarvalon* 
tool ahouM be addraaaed to the inventor*, C F. and C. G. Yeungqniat, 442 Vi Waahing- 
ton 8!tip4t> Portlaad, Oregon. 
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SMOOTHEST 
TOBACCO i 
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Remember - ibe best omofciiy 
tobacco jOTows in 3tour own 
Urifted Mates - g*ood old 
Kcntucl^ '‘Burley'"- and 
Velvet IS the choicest of 
this whole crop - the 
smoothest s m o k e in creatknl 


lOtTINS 

NKi 4 ),>«hm 

hl'S^Ci 

FlUllllPOf J 


qtesat W. 

wspw;pliAla' lOm S modem 'flHii 
ct|;y, ifai^ oot without Its uUect. 

The comb&taBt» beoamo the advocoteei 
«f sRsoiioe MiU kerowue, wipeottmiy- 
Ifyom one Iceroaene entry to MKh the num- WUIRW, 
her became eisht to t&U. A year Inter J 

Iteroaene—the cheap fuel—won the "M 

Jnet ae gaeollne, the labor-aaver, had flnst Jk 
won over coal. Higher englueertog effl- ‘ g 
eteney In the gaeoHne tractor could not 
prevail agalnnt the practical commercial m 
odds that placed a handicap of ntoe cento M 
a gallon—27 to SO Ceuta an acre—agntost M 

laboratory akill. M V 

With these conteota decided, and both ▼ 

keromue and guoollne tractora growing In 
reUakllliy to the oattofactlou of the cuh- 
tomer, the Hvo-to-oue ratio of Internal 
combuetlon to eteam tractore for plowing 
now seem to make further oontesto uu- 
neceoaary for eettUng the broader, general ^ |j 
queatlotiM. The deolalon ok to the merlta llSB 
of imrtlcular make* of machine la ever one 
that mUHt )m aettled on ito merits for each 
locality, and oven each form, by Itoelf. 
owing to the great variety In type and QJC 
adaptability of model offered the public. 

Preaa and public had turned their ntten- ty A* 
lion to the one great queotlon remaining - 
—the comparison of the tractor with the 
horae. The rules of the competition re- 
malued praetlcally the same this year 
and promised no new light upon the tiuea- , 

tton of the hour. The busy manufacturer 
and the bload farmer stayed at home, am' r 

three cpmiwtltors, with the twual atteitd- . 
ance of technical repreaeutotlves. hud the 
field to themaelves. These were the J. 1. 

Case Threshing Machine Company, Ka- Dwi 

Cine, Wla.; Avery Company, Peoria, Ill : 

and ftnwyer-Massey Company, Toronto. mdud 

Canada; llnmely; International Horveat- ettoiy 

er; nmeraon-Brantlngham; Klnnard- 

Haines; Diamond Iron Works; Opold 

.Shaitely and Muir; Marahall; and other ^ 

former contestants, dropped out and, for 

the meant part, contented themaelves with fVny 

dlaidaya at the exhlMtlon proper. Aa 

usual many new models appeared. i 

From the Inside, the comiwtltlon was „ 

well conducted. The Canadian toduatrlul ’*■* 

Rzhlbitlon, the. gponsors, provided satis- < * by 

factor)’ facllltlea, and the conduct of the 
teat by members of the American Society 
of Agricultural Ruglneers, acting as auch, 

'WB8 of high order Prof. L. W. Chase of ' 

the University of Nebraska, acted as eiigt- IWa 
neer-ln-cbargo. The Judges were Prof. 3. —Apa 

- R. Davidson of Iowa State College, Prof. Coatl 

L J. Smith of Manitoba Agricultural Col- 
lege, and l^f. H. W. Riley of Cornell 
University, former president of the so- nwy. 
clety. Rach of these gentlemen heads a 
department of farm engineering, and the 
corps of ulwcrvers was composed of ad¬ 
vanced students to agricultural engineer- a 

tog from the Manitoba Institution, each AT 

one with the advantage of at least one 
year’s motor contest experience. As a i 

result, the data obtained are uunsually ] 

complete and reliable, easily outranking prom 
those taken at any of the Buropean trlala 
which are being held with greater fre- Bf17 
queney each year. Dan 

The basis of competition was practic- includ 

ally unchanged from that of other years, 
e.vccjd: that definite, previously amiouuced 
penalties were set for definite faults. Two 
competitors, (•acb having entries in the • w i 
same two classes, exchanged first prise 
gold medals as a result of iHtnalties, with- 
out either losing an honor, but otherwise 
the deductions did not affect the relative ?^ ** 

standings. The teats consisted as usual ' 

of four phases; Our ' 

(a) A two-hour economy brake test for 

economy of fuel and water, steadlueas of Tofin 

running, absence of mechnntoal trouble or pai1$ i 

excessive lubrication, etc. 

(b) A half-hour maximum brake teat. 

Immediately following, tb determine the 
hl^beat feasible power output, 1. e., with- M 
out excessive oonenmpflon of aupplles, ■ 
vJbraHon, hatting of beariOKa, Inbrlcatlou, 

or (tfber dtfllcnlty, and wlithout tocreaolng 

the migtoe Speed. .1 

(c) A plowtng test «f from three to ■k, 
Av« boun, fot eooBotoy, tractlte eBdetwy. ’ 
ekpaaity (to aotog per hoar «bd power « 
o^) qualUy Of 
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CRUll^] 
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New Cruli®— 

ORIENT-INDIA 

tylbalS. aWELAND. 17.«M> Mw 

Fran New Yak Jatniiaiy 154i, 
19 N. Througk m Mediterra¬ 
nean, Sues Canal. Red Sea and 
Indim Ocean to Bombay and CpL 
otebo, inchidiim lide brjpa throng : 
INDIA, THE HOLY LAW 
and EGYPT, atoppingatintereelr 
mg pointa in Europe, Ada and , 
Afri^ 

Durmtioii nboiik 3 morttka. 
Coet $700 up. 

indudnig ifaore excurnona andaeo-' 
eataty expenaei. 

NILE SERVICE 

By tuperb tfeamen of ^ Haim- 
burg and Anglo-American Nde 
Company. _ 

Cniaet to WeR hdim, 
Veaeaaeli and tbe PaaamaCwnl 

by the largest sbipa Viiitmg tbe 
Caribbean Sea 
S.S.AMEittKA 
Vicroiffib LUISE 


Coat 914 $ 417 B op. 

Two 15-day cttiiies (rom New 
Orleans during January and Feb¬ 
ruary. Shae trip* optional. 

1915 

AriNiiid tlie WorU 

Tlirouf]i the 

Panama Canal 

From Now Yak jan.27lb, 1915 
BFl 7 .eOO.tM&S. CLEVELAND 

Oaraliaa 135 days. , Kata* UMp ip 

including thae trips and neoettary 
expenses 

ATLAS SERVK^ 
Weekly Sailmgi to Cuba, Jamiack, . 
and tbe Panama Canal, Hpyti,: 
Cotombia. Costa Rica, Nicaai(|iiN;, 
by new fast Tum-Setew Stoamen. 
L^ rates unlilOctoba. 

Oiu- 

ptrienoKff eiMr 25 |waii» 

Toun Im RaH Of Sioailier 10 oU , 
porta 

Write tg labwB aiiwi. 

ilRwbttrt*Aoiericitt Uvo] 

[ 4145'tNOiNir.lbwTufh !'' m 
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3«l<'S«ntering is a new form of 
' «i|iattd«4 metal for concrete re- 
f One of its greatest 

; 'advantages is the faet that no 
false Work is required when it 
is used, which greatly 

Cuts Down the Cost 
of Concrete Construction 

‘ ,$d{‘Sentering is especially 
^>dapfaWe for the following 
forms of construction: Con¬ 
crete roofs and floors erected 
without forms—cement walls 
and partitions built without 
studs; Fireproof ceilings at a big 
saving in cost* Self-Scntering is 
easily and quickly erected, cut¬ 
ting down both the time and ex¬ 
pense of building. 

Stand for our booklet 

on Self-Semering and show it to your 
builder, It will enable him to make 
a food-sized cut iit his estimate for 
your work. Mailed free on request. 

The General Fireproofing Co. 
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Hie Gyroscqie 


StMoU XeiMMA Smimut •> 
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, 0} k t^Iul coiii{Miri^ (It diMUtn Uud' 

'iiOl&stiiiie^V by ' < 

Out M S6o poluta; the economy britkei 
test WBs alloted 100; the maximum brake 
<W., W; the plowing teat, 200; and the 
' Ihstieetion teat, 100. The highest net 
kCore was 4a7..3 points, and the lowcHt, 
104,00 points, this last tractor salTertng 
a total of 173.03 points In deductiuns from 
the groea. The heaviest deductions on 
, the tractors as a class came from stops 
after starting tests, uneven speed, hot 
iHmrlngs, vibration, lack of water caitac- 
Ity for an 8-hour run, and failure to keei> 
tluj plows In the ground throughout the 
tests. 

T)ie showing at the brake was quite uni¬ 
formly good, developing some very close 
aeores. Little distinction was made be¬ 
tween the traoUirs on design and construc¬ 
tion ; hence the awards were settled where 
the average spectator likes to see them 
settled, 1, e., upon the plowing Held. The 
appended table, condensed from the olll- 
clttl tables, and with bewildering extra¬ 
place decimals excluded, shows briefly the . 
mast Important points of comtsirlsoii, the 
total scores, and the relative standings. 
(n»e olHcinl tables show comparative jicr- 
formance or ocore on 178 points—a mass 
of figures that make better reading for 
the engineer than the layman.) 

(inlfV one tractor failed to win either 
a dliiloma (In a case of no competition) 
or a gold, silver or bronze medal. Case 
won seven gold medals and one silver 
medal, Avery, three silver medals and n 
iH-oiize medal and Kawyer-Masoey, one 
gold medal and three silver medals. In a 
seiMtrate test for engine gang plows. Case 
won two gold medals, and Avery two sil¬ 
ver ones. 

A new feature In the oliservlng was the 
use of a vibration detector, tiigenlonsly 
devised from twrt of o steam eiigiiie lii- 
dlcutur and the necessary linkage. While 
the apparatus was crude and provision for 
attaching It uniformly t<i all engines was 
lacking, It gave u fair basis for compari¬ 
son. IVnaltles of from half a point to 
seven points were laid aa a result. 

, The most severe crlMotsuis on design 
niid construction were on lubricating sys¬ 
tems and liisnfflcleut protection of work¬ 
ing tiurts from mud and dust. Tractors, 
esiieclully of tlie internal (simbustlou va¬ 
riety. have had the greatest attention fstld 
- up to date to the matters bf reliability. 

, ease* of handling, and econom}' of fuel 
> Now the tendency is plahily toward a 
gradual refliiement, Isdh to enbaiice the 

I reatiires already mentlonetl and to pro 
vtde for greater durability 
For the first time, the plowing tests 
were held In ground tluit had been plowed 
liefore. The ftirrows were d«>«per for agri¬ 
cultural reasons, and not so smooth as In 
the virgin sod of former years A two- 
i foot growth of weeds presented n new, 
practical problem, to wlilch emergency, 
however, the plowmen were fully equal 
The engine steering guide, a bo«m to the 
slngle-hatided operator who works as tme 
tloiieer and plowman both, waa not us«.d, 
evidently because no one cared to risk us¬ 
ing the extra fuel needed to pnah It ahead 
of the tractor. However, the most mt- 
perteuced tractloneers on the side lines 
held that by its use, evmi In such a con 
test, the tractUmeer eould have given Isd- 
ter attention to his motor and probably 
more than offset the added burden by se¬ 
curing greater fuel efficiency. 

'The gas tractor men suffered In two 
particulars from the very advantages 
tvbk’h have made their product surii a 
atHiceasftil Comtsjtltor of tlm hing-estob- 
Itshed steamer, via., penalties for failure 
to carry au 8 hours' water supply, a point 
which waa not oxen scored on tho steam 
jlbnictorB; and labor c<Hsts, which wore not 
I added to the fuel costs In obtaining the 
upOtatlng expense per acre. The gas trac- 
I'tor, etthw kerosene or gasoline, saves oqe 
]tti4h. the fireman, but even without tUs 
I gain Che average coat per acre for stoOm 
igngiaeB was only a trifle lower than for 
ikefoMae^ L 46.S coats, odthparad to 80.8 
The gaseitno avemita **'aa e<uisid- 
fWobly Mtfiari laanfia. tiM plowthg 
M hot ao diafehlt th) Id yet not 
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MARK 

Cold«Drawn i 

STEEL UNION 

■ RMOtproWf-l^aate-prczof I 

Msel unioa espandd and contracts Mime iis stcrl 
orimnpi^. No expantlon leaks. f.u.i. p.„sio 

'koHedahwl Con have no sand 1m>1c« or similar delects _" “* 

No body-'leaki. 

Threads are arcuratcly cut and tapernl same us jiipe. 

No leak at threads. 

Seat is hard steel against soft brass. No Irak there, 
fihemrdiaing, after threading, prevents rust .ind 

fraezing. 

Writt fir fin jump ft, giving size of pine, name and | 
address of plant, name and address of dealer tliroiigli whom 
your firm ustully buys its pipe fittings. 

Also ask for our booklet. 

MARK MANUFACTURING CO. 

1903 Dampater St. Evanaton, III., U. S. A 

Don’t Buy an Engiiw 

I I 

I . THIRTY-DAY FREE TRIAL I 


A Home-Made lOO-MileWir 
T^^aph OaHit 


Bresioent — 


JUST PUBLISHED 


SOENTinC AMERICAN 
REFERENCE BOOK 

EDITION OF 1913 


t'yeloimlia of KonaiilHs, IlauilUaik llaDdymiin's Worksliup and l.al>orB- 

of Travel. HXc. Menilier of tUc torjr 

Ainertcan Btatlspcal Assoetatlcin 

The oditonal aatf oi the Scientific Anurican receives annually over fifteen thousand inqnioei, 
coveriog a wide lange of toptes—no field of human achievenient or natural phenomena is negladed. 
The iaformaboD sought for in many cases cannot be leadily found in text books or woiks of refer- 
eoce. Id order to supply this knowledge in coocicte and usable form, two of the Eduots of the 
ScattOific Ameikan have, with the assistance of trained subsbeians, produced a remarkatlt R^er- 
enco Book, Gootanung om sevonly-five thousand facts, and illustrated by one thoueand engravings, 
for which the eotne world hai beea acouied. Immense masses of gavemmem material have been 
dig i liJ with psnutsking care with the eoiloboiatian of government officials of the highest rank, 
iacludiiig cabinet offiocts, and assked by competent professors of wodd-wide teputoUon. 

Owing to the printing of on editien of I0,(X)0 copies, we are eaabled to o8ei this book et e 
morely nominal price. The puicheae of die book is the on/y odequefe way to |udge of its merits. 
Aa elaborate carculor, ibowtng spectaMoa of illustrotioBs, togetber wak four hill-nze sample pages, 
will be sent on lequeU. 
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Nett Price $l.SO Postpaid 

genii for targe proapaotue and epectmen panes. 

MUNN 6t CO., Inc.. PUBLISHERS 36l BROADWAY. NEW YORK CITY 
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J^^iESsiisss. 

^\\ AAsrrrs makebigmonky. 
^ii Write wrfakfM'«MklM. 
X/ V ■“• Co. 

X iL ^ wEmL.Ctette.o. 

FItOM NOTHINC TO NINE MILUONS 


Ho)«a‘ltarr 1 nult>W,Uwiinii(t UMW,**t»ylttijryH. 


EFFICIENCY 
IN RETAILING 

Send fur free catalof^o on rcuil 
advertising, window trimming, rner- I 
eantile deoorating, reuJl salesmnn»hi(i 
and show card writing. I 

ECONOMIST TRAlNmC SCHOOL 
. SllGHteSMSbHMwysAtlir ^ 


THE EDISON Suu'?: 


Inal han an aKhllectunl and nnsin«nna Kandtioiatl ^ 

TW and niinr importaal WniliMa nlaliiis la Ihe «r<ic. 8 U 

Inta ara dh cin J m a toad, lharnnth, lUuilrand amda | 
tntUhtdmScluai/kAimtkaii&itpkmtH) IbSi Pnca J| 

10 cana by mail. CJrdaf ffoaa r<w oawidaalw ar (rwn “ C 
MUNN A Ca. hr. FMUim. Ml Brnadnar. N. Y.- 
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ait the lw«l «na tractor mark of 1W2 (5)3,?' 
ecutn, lu the k«ruKi>ne ehtaa) 

Tlw 55 and (i-plow tractor* mnnaged 
about MU Hm> ami' a half of pion’iiig to 
the hour, an ugalnat ShiHh 
4-pU)W' rlga, jvhlch.wete vi5iKttca)l.v 
elenient. Klght plotra behind larger go* 
ti'iictora seem to bo good for about*214 
acres per hour, and ten plow* for 2% to 8 
iicres. Plow for plow, the steam eiigluiM 
showed more caiMtcity, largely due to a 
higher geured s|>ced of travel. 

Kevuhitlon counters on Isith engines and 
brnkes brought out the interesting varia¬ 
tion In hell sllppnge of from 0 51 to 1.5 
per cent, it Is worth « moment's tlutught 
to calculate wlml this loss hiuouiiIh to on 
lielts running from about :UI to 42 mlira 
per boiir, as lu these trials. 

Gasoline tractors claimed first honors 
111 mere fuel efficiency, averaging close to 
four times ns many horse-power hours to 
the unit of fuel as steam tractors. Kero¬ 
sene truclors this year were hardly so 
elHcleut us lit 11)11 and 11)12, yet secured 
three times ns much power, for a given 
weight of fuel as the steamers. On the 
other hand, labor costs excluded, the 
steam Inictors develotied braltif borse- 
IKiwar nt a rough average of 20 iier cent 
less than the kerosene engines, and every 
steamer Iwat every gasoline tractor on fuel 
cost Iter unit of power. This fact alone 
Is It iKiwerfnl factor In retaining tl^e mod- 
erute-slaed steam troctor (ISO to Tlwhrake 
horse-jtower) wherever thresMng is of 
greater Imitortance than tilowing. 

On the whole, this year’s comiietltlon 


wag inuuafiattef. 

i*l» g«4 ftwneM both are (ah^ the 
W ^ypes of lra«(or mpre'jierlousl^., Sitm* 
of (he greatest gaa engineer In the world 
are tarnliig to tractor dpMlgi).'. The public 
baa fully accetki^ (to, t^or for the 
heavy, y«t compai^tliwly allfiple work of 
plowing aud tiireahliig, ‘.'i?h’l9b’theBe brief 
tylttUi represent.’ ‘ Iiitefeat, la ,how uudeiil- 
ubiy focused upon the inbre, complicated 
altuatloti on’ the averaiw .farpi,’ where 
plowing Is succeeded by dlsklilg," harrow¬ 
ing aud sttedlug. buullnff ,and hfirvesting 
where threshlug is merely ,oue of the 
short, big Jobs for the stationary engine, 
and the lighter work of pumplug, grlnd- 
liig, baling, shelling corn, etc,, must lie 
taken care of without too great a loss lu 
igecbuulcal effloleucy, | 

It Is a nice nut for the manufacturer 
to crack, this actual replaetug of the 
horse. Many farmers are dolug It, with 
the very types of tractor that have been 
shown at Winnipeg In the last few year*. 
Bui the public trial, at Wlnnliwg or else- 
wliere, Is a more couvlnclug demonstra¬ 
tion, and we venture to predict that the 
motor contests of the future will seek to 
bring out this great factor of versatility 
rather than minute technical differences, 
(’ertaluly such a wonderful educational 
force ns the public motor comiietltlon will 
not have servisl Its purtwse to either mak¬ 
er or buyer until the last great questlun 
is solved, aud the unquestionable superior¬ 
ity of the gimeral purpose tractor over 
the horse Is detnoiistroted In a clear, con¬ 
vincing and absolutely Impartial woy. 
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The purpose of thU foumul U to record aecuratelu, 
Bimplp, and intei-entinolu, the world'* progiets in Kien- 
tifle knoirlcdoe and indutMal achievement. 

Reaping the Whirlwind 

D IKKK(JVHI)1N(3 the secondttP.y or Immediate 
c(nine« of the Huccesslon of frlKhtfuI dlaaMterfi 
on the New Ilitveii IlitUroad which haw cul- 
uiliiatcd Itt the recent wreck nour North Haven, Oon- 
iiectlcut, niui liikltiK a bnmd view of the whole situa¬ 
tion, It luu; he Mtild tliiit thene dlHnnterH are the hitter 
fruit of the iiotlc.v under which the great sjatein has 
lieeii controlled during the ptist decade. As proof of 
this we suhmtt the following iiroiiosltlons: 

1 In the event of collision, n modern express pus- 
setiger train, hn.v, of ten rullniiins, dinwu by one of 
the latest heuv.v express engines, represents wtteu»mo\- 
Ing nt (Itt miles per hour, a smaslilttg energy equal to 
twice that of a 111-lucli projectye^ilhtchftrgod from a 
modern druudrioughl , . , 

2. Since the nceldentalj;luM)Btt of .this Hying mags, 
with Its priM'loiis hiiinaii,frulght, weuid mean the In- 
stautiiiieous detelopinent ^of over ltX),()pO foot-tons of 
cncrg.^, It Is evident (hut'the very first ctiuslderation of 
good railroad imiiDigimiene staogid he to prorlde for',lta 
amooth iiiKl safe tniiislt from phvee to place, hj‘ maWlMf 
uea* of every known .physical ,aud human precauflon 
against dernllmeiit or- collision. ‘ r ■ 

8 In view of the Inestimable'.value of tbe hihRaii 
freight curried and''the eDormous and ever InalRteut 
Iterils which heset tl^ge heavy aqd fast-fl)(lng tralng, 
It becomes the duty pf the directors of the rW to give 
the question of safe construction and wieratitni the 
first iiliicp -to see li|.i,lt that the first.appropriations 
from the treasury are those \vhlch are .made for the 
niHlntemiiice in nhsolutely flrst-claiw condition of tracks, 
rolling stock, and (^nn'rnl equipment. 

4 Mince ihe risk of travel are broadly proper- 
tlouul to the demiliy. of travel, It follows (hat tbe 
duty of uiiiinliiliilng (he |ili} steal properties In abso¬ 
lutely flrst-oluss coiidltlon is particularly Imiieratlve 
In tile Ouse of railroad systems such us tbe New Haven 
Railroad, whose tiassenger trfltfl'c Is one of the detmest 
and most remuiierntlvc In the world. 

5. So far ns the truck uiid roadtied are concerned, 
the dangers of fust passenger travel may la* reduced 
to B minimum liy tjie provision of heavy Sod well spliced 
rails, with tie-(ilales, interjKJsed between rail base and 
tie; I'.v tbe close spaeliig of Iba ties, and tbe maintaining 
of them, b.i eontliinnl renewals, in first-class cooditlou; 
by the piovlslon of ample stone - ballast; by the coii- 
tlnuul liiijiiovi'jpent of the track through the removal 
or eiisenieiit of shnrii curves, and the maintenance of 
Ollier mils (111 Clines at their pro|M>r siilierelevatlon; 
iiiid ii> tbe etimlnuiloii of old-fashioned cross-overs 
with iiiinipt tiirnonls, and the substitution of loiig 
erogs overs, sultiible to modern, blgb-srieed trafiic. 

II I'’or the prcvcnMoii of colli.sion It la absolutely 
neces-uiry to iniiliilaiii lietween these heavy and fast-fly¬ 
ing trains a projs'i (iiiS- and space Interval, and to pro¬ 
vide a Mjsteui of slgimls bv wblcli It wdll be impossible 
for successive triiins to come within certain srieclfled 
distances of each other Mince the Introduction of the 
tilock signal system bus offensl n means of doing this 
with practically abaolnie certiilniy, It is the duty of the 
directorate of a flgst-class niul wealthy railroad to see 
to It that Its signal syslem Is of Ihe latest and moat 
[H’rfect iMttem, an^ to,see to it. also, (hat the running 
rules are such as to prevent iinv )ilu>liig fHBt-and-I<?oae 
with the automatic mandates of this mechanism as 
ttius applied, 

7 Mince the prtttectlve value of signals depends 
upon the Intelligence and <l}Mi|>U(le of the train crew, 
and Collisions due to human tilllblllty are frequent. 
It becomes the duty of good nauagemeiit to reinforce 
Its block-signal #atem with aomt form of automatic 


stop, which win correct the mtstahea jot earelhiHmem <0f 
the train drew, and enable the signal mectm&l«a :to, stop 
a train should the eagluemait fall to do so. 

H. The most perfect eiiulpment Is liable to failure, 
and colllstous may occur on an aheultitely flrstiel^ 
road Hence It becomes the duty at good tmuiagem^ 
to mitigate the disastrous efieota of igol^oh' [b)f budd¬ 
ing Its rolling stock of such strenMh and of siioh raalo- 
rlals, that the killing and wona&g due to such col¬ 
lisions will be reduced to n rnlimum. Mince the SK- 
lierience already had with steel cars boa Shpwn them 
to be a most effective protection to the passengers In 
the event of oolUstoii, it la evident that a cuusclentluus 
directorate and management will bend every effort to 
the earliest pooalble substitutions of a steel for a wood¬ 
en car equipment. 

9. Finally, n'nllslng how greatly the efliclency of the 
most perfectly built and eciulpped road depends upon 
the human element, an elllclanl inanagemeot will do Its 
utmost to malntalu a high standard of discipline among 
the employees: and knowlDg that the unhina will never 
dure to face the public opprobrium which would fall 
upon them If they endeavored to liring nbofit the rein¬ 
statement of an employee who had been discharged for 
dlsobcvdlenee of rulea. nn cflicleiit roanugemeut will see 
to It also that Its subordinate otficiala are always 
strongly sustained when an employee Is discharged for 
an Infraction of the rules. 

Ton years ago the great railway system .which hi^ . 
recently attained such an unenviable notorfirtj^for tbs' 
number and magfiltude of Its railroad wrecks,' Ws orie ' „ 
of the ivest etjulpived apd Itest operated railroads In itfc " 
cotuitry. The character of Its roadbed odd' rollln))^ 
stock and the general safety of Its operatldh compared 
well with those of other leading railroads—a condition 
of affairs whleli was reflected In the high quotation of 
lt,s bonds and stocks in the money market. At that,.^ 
time, however, there was change of management and 
directorate policy to which, more than anything else, 
are to be attributed the jvresont dei»lornble coudltloub. 

There was ooncelvM ond put In operation an am¬ 
bitious scheme for the shutting oUt of comi*etltlou and 
the acqulrenient of a comifiele inonoiMfiy of transpor¬ 
tation, which was revealed in tbe wholesale buying 
up of all t>o8stble menus of transportation, whether by 
rnll, trolley, river, or ocean. Appropriations which 
should have Iteen made for the Improvement of the 
existing roadbed and the construction of additional 
tracks to accommodate the rapidly growing trstfle; for. 
the elimination of short cross-overs and oth^r defects 
of track tnyout which had been left over from earlier 
•years; for the bringing of tbe rolling stc«k up to mod¬ 
ern standards; for tbe substitution of steel for Wooden 
cars; for 0)6 development of Ihe block signal system; 
aufT fbr the thousaud-aml-oue Improvements which are 
ocntlnually net'essary to meet the condltlotas of flrst- 
class railroading as outlined In the several propositions, 
above glv'dii—these appropriations must necessarily 
have been diverted very largely to furthorlug the ambi¬ 
tious scheme of enlargement and consolldatton to which 
we have referred. 

Contemporaneously with this (mrtallmeut In the funds 
applied to the physical upkeep and Improvement of 
the properties; there has undoubtedly been a deterior¬ 
ation In the discipline of the road. Anyone who has 
followed carefully the various official lnv(>stlg(U Ions of 
the many railroad wrecks of the past two years must 
have been convinced of this. The frequent overrunning 
of signals, the placing of comparatively row men In 
charge'Of tml«ortant express'trains; tbe failure of flag¬ 
men to go back over the distances specified for the pro¬ 
tection of trains, coupled with tbe continual complaint 
«)f the managemeiii that It whs hampered by the ipdons 
in the effective maintenance of discipline, suggests that 
In Its anxiety to prevent the great loss of revenue due 
to strikes, there may have tieen a failure on the 
part of the ofllclals higher uii to give that heorty en¬ 
dorsement which is necessary. If the lower offlclabi are 
to hold their men rigidly to the rules and regulations. 

in view of the iieiidlng oBIclal Investigations, It would 
be out of place to give any definite opinion as fo fhe 
Immediate causes of the recent aocldeht; but there are 
certain facts, of public knowledge, which are sufficient 
to explain the terrible loss of life which occurred. We 
refer to the old “banjo” system of signals, extremely 
difficult to see under the condition offOg which pre¬ 
vailed at the time of tbe accident; to the fact that tbe 
flagman went Imck only 4(10 feet when he should have ' 
gone back half n mile; to the aliseuce from the heavy 
train of Pnllmans of a single car of steel codStnn^lon: 
and to the fad that the eiigliieuurn was ruoUlUK ' 

faster than be should have done under tbe Weather 
conditions that prevailed. ,, . .. 

The Unit in Ol|»iiie 

I N our days •}] Isdeaces, incIudlDgrbhff^, have ^' 
coma qUBOtMatf)^. We no longer ask mOMly, what 
has' been course at evolotlou th the past, but 
we pardeularlse—we ask what Is the age of the humau 
rsqa? or, bpw Imig must it luiTa tiSte for mah tp 


evolve from a prliMttxh'’ 
ctvUlzed state? Is 

,by the theory of ewjMrtlmi'.'ih W# w' 

'liuow of the age of thf Wllih 
..styata?.' For u tenai'/'WV'MihlM^ 

' great this age may 

to achept tbe theory v': 

vlaoed that there has btoo Hiie, # «tg>peaa« 
changes to havoidakwi pww at the ithtfitef i>y tk* 
Hieoey. 'v - ' ('• 

Now, whether we'SUppom that AeW tfselas a*fss % 
the gradual accumulation of slight Vaiiatftti^ of fiw 
oftsprlhg as compared with the parent, or wh««hsr ^ 
assume that mutation—sudden radleaFttepOMum 
the parent stock-play an Important part, in eltliidr' 
case the natural time nnlt to employ la ^ aremgS 
length of one generation, or, to be mote exatd; the aver¬ 
age difference between the age of the parent and fti off¬ 
spring. For the number of eumuUitlve variatiOM In d 
.given Hue of descent in a given Urns cannot eafieed 'the 
number of geueratiomi in that time. Let us take an illm-: 
minuting concrete example. If you, the reader. eOttId 
gather together every one of youf rngle artoeidom ta. 
direct lltm of descent, haek to the year one of onr pree- . 
eat reckoning, you Would see before you a email hand 
of not more than about eixty-dve menl Even aaeunb' 
Ing that there bad been, dnelug tbeee last 1900 years, 
a continuous varlstlcm In one direetioa In soaie ohar-, 
acteristlc of yonr ancestry, you would hardly emmot 
‘ your great grandfather slxty-dve-ttmes-removed to he 
■ vejT different from the men at our time, M far ae Ms 
'‘blMogical make-up wa* concerned. 

_Bitt with tbe lower orgnnlams the idtnation la very 
‘ ^e>ent. In the case of the house-fly tbe hmgtb of one 
deration Is about 12 days, and In the recent expert-; 

' ment of Ghiyeuot, n lino started In Uay, 1M1, bae now 
. passed Its fortieth generation—representing about 1200 
' yegra oi^ human history. And this Is a mere trifle as 
coihpai^ with the conditions prevailing among very 
low forms of life. Miss L. L. Woodruff Isolated a para- 
m^am (slipper imlmalcnle) on May Ist, 1907. and 
carefully followed up Ita progeny. In the five years 
from the date of Inception of the observations, to 1912, 
she (wnnted.R.029 geueraUona. Tbe number of animal¬ 
cules' produced -in this time Is 2 raised to the 3,020th 
power, an absolutely unthinkable multitude, and thalr 
volume, had they all been preserved, would have been 
about ten thousand times that of the earth. 'With such 
rapid succession of, generations we mn.v well expect 
marked evoiutlouary changes within historic times, or 
evbn within, tbe course of a few yeara 

The Avialialn Leesoag Taught by the Tripoliten 
'and BbUoui CampeigiM 

T he lessons taugbi in recent European army 
maneuvers were confirmed and Corrected la the 
Halkans. Franco and Oermany are already fully 
equipped and organised for waging real aortal war, the 
one In aeroplanes, the other in dirigibles. Tbe maneuv¬ 
ers of Austria and of England have shown that they 
too are prepared, although to a wore limited extent 
The war In Tripoli taught us more of the posalblllties 
of aircraft than the campaign In the Balksna In 
Tripoli the climatic and geographic conditions were so 
favorable that destdte an utter lack of aerial organlaa- 
Uon, the Italians wore singularly sncccMful In the air. 
In, the Balkans, tbe climate, local oondltlona, and the 
geographic panorama offered difficulties which showed 
the aMolute necessity of an organisation of tbe kind 
thus far wholly provided for only by France and only 
partially by Germany. 

The opponents of the Itallnna In Trlpcdl were com¬ 
posed chiefly of Arabian Irregulars and comparatively 
small Turkish forces of regulays. in the Balkans, on 
the Utbe'r band, there were on both sides great masses 
of regular troops, Improved artillery In great quantity 
Bud strong fortifleatimw- In Tripoli the aeroplanes, 
much to their advantage, were always able to return 
to tbe some camp, w|iere cohId be well cared for. 

Tripoli is a saMly ’'desert, quite flat, with an occa¬ 
sional oasis. Actual flghttng there wagi eonflued to 4 
comparatively small area. The aeroplanee wem ' 
even required to follow troops on eiMnded surodma 
becadse there was no object to march for. The coun¬ 
try has no resonroesy fe^ dries and ogly a itoariiiE 
population Uvlng In tenta apd d)ifriiii>;|i^Mt: M 

osgiei The enemy was natttimhy very bMdire. Fotosg 
otAriiblfn irfegnlars aimeared today dUband 

If^th, lo-mortpw.' 'Hencq' gir attm 

haril jpat to it', to flod''thflmi h«jt ig 

half 













. 


. 

SOESTIFICAKEERICAN 


ik.eiipwW «Mdbi«p' and 

IPHM, wd » iwmlila MC ol eteotti^tkwUy a«tiv« 
m0UM maim ih» artl into and km (b« ahantwr. 
4l|»tt9«id iWMiBad to «ba aliamfear it mah «a vlu teaot 
adtli &» a^OttoIjrUBBar AoMn naMcialp alootniytu 
Idlina and daaniiw tha artiala Md removing 
twwijh dtt foreign material. 

UrgifoilHMar Abbar laaetrleaUy ]tightad.-I>urit>g 
liba oornnation ot 1^ Sdward Yll, in l«n, West- 
coiniAw AbW wat terapovatUy eqtiipaiad urith eleetrio 
B^Usa. Attim eUwtiio Bgbta arm ipM at tbe oorana- 
, aiM fEiag Qeorge V. Now the tempomry inatella. 
tiOtt bat been enlarged and made pcRnanent. The 
Abb^ it «lid|>hed with iKWatt, SfiO^t metal fila¬ 
ment lami^, opmted OB a aOO-volt oironit. Hie organ 
it alao proviiM with two blowert, eaeh driven by a 
fi ^ ^i ho ti W 'Powa? motor, operated on a dOO^vdt oironit. 

Tbe UlrdWee Sutton en Maegnarie letond, whioh 
waa eetabllahed by Dr. Mavraon's antaretio expedition, 
to reported to have been taken over by tbe government 
at Arutralia to aerve ae a permanent weather atation. 
SStnatad midway between Auatrelia and tbe antaretio 
oonUnent, ito reporta ndU be of immenae value to the 
weatitor (iMweaateni <d the oommonwealtb. Tbemeteoro- 
kgtoel Otttpoet naintaitied by the Argentine govern¬ 
ment in the South Orkney*, in a higher latitude tlton 
Maofiuarie, baa not at preeeut any telegraphie oom- 
munioation with the woiid, but tbe ereotion of a wire- 
ieaa aUtion there hae become a praetloal quegfion on 
aooount of the important whale fiahertoa in that vicinity. 


Seknee 

A Soheol of Pladeulturo to to be eatabliabed by the 
provinolal agriooltural ooundl of Bohemia at Eger. 

The Largeat SeareUigbt In the World wiU, it ia 
reported, be inatalled on Mount Tamalpaie aa a feature 
of the Pananm>Paoifio Exposition. 

The Mawaea Befiaf Expeditien, commanded by 
Capt. J. IC. Davis, ia to sail from Melbourne for Maw- 
aon's headquwtera at Commonwealth Bay the last 
week of November, and hopes to be back at Hobart 
with the whole party by B^bruary, 1914. 

A SUtue of Lord Kelvin will be unveiled at the Uni¬ 
versity of Qlaegow on October Kth by the Lord Rector 
of the university, Mr. Birrell. The Kelvin memorial 
window in Weatmlneter Abbey was unveiled on 
July ISth. 

An ExperlmenUl Study of Ventilation Problems will 
be carried on for the next four years by a oommisaion 
liavlng at its disposal a fund of $50,000, whioh is part, 
of a gift made by Mrs. Elusaboth Milbank Anderson 
to the AsBooiation for Improving the Condition of the 
Poor. Tbe obainnan of the oommisBtou is Dr. Charles 
Edward A. Winslow of New York. 

SadloaeUvlty of the Atlantic and Pacific.—An Argen¬ 
tine seientlat has made a series of fifty measurements 
of the radioaotivity of the oeeans, fifteen in the Atlantio, 
south of Montevideo, four in the Magellan Straits ajiul 
thirty-one in tbe Pacific, south of (;aJlao. The radium 
emanation value, expressed m Macho units, wns 0 14 
for the Atlantio ocean; 0.00 fur the Straits and O.OS 
for the PadMo. 


Wtodeee and Weather.—Writing in a recent number 
of the Xbeirieal World. A. H. Taylor tdls pf Us in¬ 
vestigation of the effeet of weather on the txanamissivity 
of windeas telegraph sigiials. He hea fouhd that trans- 
miasioo to in almost every oaae pertidiitorly favonble 
when oloudy weather prevails between the eom- 
munioatittg stations. When the ana to only partly 
oloudy he to inoiined fo think that tranamtosivity to 
bettor when the sun to shining upon the reoeiviog 
atation and its neighborhood rather than the vieinity 
of the transmitting station. But iu auoh ossa 'the 
touumtosivity to not so good as when the oloudy ana 
inolades both receiving and transmitting stations. 

To Electriry tiie Norfolk aad Waetera JUIInad.— 
Oontnots have been let by the Norfolk and Western 
Raltroad to eleotrify the Bluefield-Vivian seotioo, whioh 
to 86 miles In length. An overhead trolley system will 
be nsed like that of the New York, New Haven and 
Hartford Railroad. Slnide-ptuwe 25-oyoto alternating- 
eurrent will be supplied at 11,000 vUts pressure. Over 
this line 66,000 tons of coal an handled per day. Twenty- 
six 130-ton oleotric loeomotives have been ordered, 
adapted to run at speeds of from 7 to 26 mika per hour. 
The Une ineludes a 3,000-foot tunnel, which to very 
diflleult to ventilate. The eleotiifloation of the line to 
to be oomptoted next summer. 


Daaieati* Telephoalea.—An indisereet Berlin lawyer 
■ays Medical Ifeun was adjudged guilty of slandering 
the post-offlee adntinistration, which controls the tde- 
pfaoae system under the Teutonio polity. The particular 
offense of this Beriln attorney was that he called tele¬ 
phone girls “oameto" and "^eep.” Tbe culprit's de¬ 
fense was that tdephone operAtors delight to torture 
tile victim at the end of the wire; one day he had called 
a number nine times within three quarters of an hour and 
eaeh time had reoelved the tantaUxing answer that “ the 
wire to busy"; oomptaining then to the central manager 
he learned that his oonneotlon had been free all the while. 
The oourt's medloal expert testified after aa emunination 
of the defendant tiiat the latter was of a highly nervous 
temperament, and tiiat thne were eases of men who had 
gone insane from talephouJe vexation (TelepbonArger), 
battbatnnvertholesshehadnotas yet passed the state 
ef legal responslbUity. He was'fined 260 marks (886). 

C!h>«tta4'hotogrnglw at Hartidaa Waves have been 
made with great pteetoian bv H. Abraham with his new 


_ d for napid movaBtonts whieh tefleots a beam of 
light upon n movhqr photofimBhfo band Mounted aa a 
moelver for windCss wave#, (im a|»paAtas .ffives a eon- 
tinooua reOtord and to vwy wmiillve, m hto rioords prove, 
tor these five, very etear end ftne teaeas ttf the wavea. 
Utfng «emnU Buwt in the groufids <ff the IMs Observa- 
tonr, he foekved wavee foom the German Norddetoh 
po^ tkAto helaff fodtoB dikm on the pBffer 
wltli sedototo toBdoi tH»n the CtoevtAA»y elook. He 
timb «enim hiom tin jBlffel te^ 

' «ea tonAkBe Urn ddem<.to b HtoueBadth oir« ieoemd 

«B Hn^^ilfeedeilb.' Rto oliilih* fo’hb «ibte<'fo'.«btiB»ato one 
0* a etefind os & -end in- 

efoOtok/HM f*iAiikfeV''h»^k lh«e es^ 



A New Vegetable Ivory.—^Aeoordmg to a consular 
report. M. Oaston Bonnier has submitted to the National 
Agfioultunl Aoeiety of Paris samples of a new vegetable 
ivory made from the albumen ot the fruit of a certain 
■mall palm, of the genus Hyphiene, growing m the 
forests of the FVenoh Budan. The product to said to 
reaemble strongly that of the ordinary ivory-nut (Wiy- 
telepluM maorocarpa) of South America. Tlie nut of 
the doom-palm (Hypheene thebaiea) lias long l>cen 
used for making rosaries and small ornaments. 

A College of Tropical Agriculture. -Tlie project of 
establishing a college of tropical agriculture is being 
extensively agitated in Great Britain. The Board of 
Agriculture of Geylon has appointed a London commit¬ 
tee to arouse publio interest in the question At the 
annual meeting of the Ceylon Association, held m 
liondon June 12th, it was unanimously resolved that 
the association approved of Perademya, Ceylon, as 
the best site fur the proposed college. The famous 
Royal Botanic Gardens ar« situated at Perademya, 
whioh is a suburb of Kandy 

Oas la the Cavltica of Trees.—Prof. J. A. Kurguson, 
of the Pminsylvania State CsiUege, reports a ounous 
phenomendh Connected with tho outtmg of hardwisid 
trees in the Osark Mountains, ('aviiics near tbe base 
of tbe trees are often found to contain gas. When tlxese 
oavities ore eut into by the oak tie cutters of tho region 
the gas escapes with a whistling sound,^ showing it to be 
under pressure, and if lighted it will burn with a faint 
ytilow flame. The sides <tf the cavities oontaining gas 
ate in all oases darkonod and look os though seared with 
a hot iron. The popular belief of tho district is tiiat 
these trees are oonneoted through their roots with a 
subterranean supply of natural gas, and the land on 
whldi they grow to valued aooordingiy. An examina¬ 
tion of the gas ooHooted from a cottonwood tree was 
made by Prof. Bushong, of tbe University of Kansas, 
and it was found to be substantisUy tbe same as natural ■ 
gae with the addition of aome free hydrogen. Prof. 
Fef^uson bellovm, however, that this gas is the product 
of decomposition of the beartwood of the trees. 

Studying Taal Votoane.-With the aid of a special 
appropriation of 89.000 from the colomal legislature, 
the l^lippine Weather Bureau has established a seis- 
mologioal station on tbe shore of Lake Bomlion or 
Taal, about five miles fretn (he volcano that caused 
so much .destrucitiuu in January, 1611. The building, 
whioh is of reinforoed conorete, to situated about twenty 
feet above the kivet of the water, and thus oommands 
a view of the lake and tbe volcano (the latter Wag on 
an island in the middle of the lake). The location is 
near tbe ridge of a fault which radtotes from the vol¬ 
cano in a nearly southwest-northeast direction, and so 
to expected to be very favorable for registering, tlie 
slightest shocks having their origin in the volcano 
..The practical purpose <tf the institution to to obtain 
timely warning of. any impending eruption and warn 
the inbabitante of tW district. The station to equipped 
with Btoteorologioal instruments, a Vioentini micro- 
■ripnpgiBPh, and nn Agasnennene Wsmograidi; also 
with a FrM water-stage tofftoter, a sot of underground 
thanttcatoi^ for uM'mt that bland of the volcano, 
and two small deep^ea sounding tiiermometers for 
loeatiing some of tiie sabtaRaBieatt iteam vents that 
Bn sappoMd to Bgtot anuod tha vokBOo. A fine motor 
thB agltiffBtoBta 
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Aeronautics 

German Military Dirigiblee.—The German army boa 
increased its supply of airships this year by eight, namely, 
four Zeppelins, two Parseials, otiu SchUtto-Lanz and one 
airship of “M" typo, making u total of thirteen dirigibles 
now at its disposition 

Another Gyroscope Attachment for Flying Machines.— 

Herbert K. Hawes, of New York city, has patented. No. 
I,0t57,4‘i> a flying niaehme whieli includes moans for in¬ 
clining the baianeitig planes during their laCoral dispiooe- 
ments which include a g>Tosco}w> whose vertical shaft is 
mounted on an oscillable hearing and means co-ojierating 
with the shaft so that the inertia of the gyroscope co-act¬ 
ing with a laterally tipping frame through suitable con¬ 
nections operates to inelino the balancing planes 

Another Gyroscopic Htabitizer for Aeroplanes.—A 
gyroseopiii staliili/.ing dovuvi is shown in patent No 
l,06fl,BflO, U, ICdiiiunil Hpannann of Vienna, Austna- 
Uungary. The (aiteut presents in connection with other 
features coupled double gyroscopes wbieh are aide to 
effect symmetrical movement relatively to the vehicle 
and also means for hatking the gyroseofie wlien the aero¬ 
plane is to be controlled by hand, as in ascending, de¬ 
scending or rounding a curve. 

A Gyroscopic Controller for Flying Machine.—In 
a patent. No, 1,003,4.32, Edward D, Green of Chicago 
presents a flying maohme in which n gjToscopio wheel 
to rotatively mounted on an axis ooincident with the 
axis of the propeller witli n nm ineirohng tbe pro¬ 
peller. If in ofMiration tho motor breaks down or 
the propeller ceases to revolve from anv cause, tho 
gyroscopic wheel, on account of its momentum, will 
continue to revolve indepondontly of the propeller, 
thereby resisting any effort on tho part of the machine 
to topifie over By uhanging the machine’s course 
down, the momentum may bo roacquu-od 

Three-dimensional Warfare, -in the two-dimensional 
warfare of the past the rear ranirs have always been held 
in reserve In the three-dimensional w'arfaro of the 
future, when dirigibles and aeroplanes will be usc'd, no 
part of an army will remain idle for any great length of 
time If it is not actually used to attack it will bo busily 
engaged in resisting attack. In that conflict of the future 
it to not unlikely that aeroplanes will be used in ways 
undreamed of now. If wo cause a squadron of orooplanes 
to fly low and thus convert them into a novel cavalry of 
unlimited speed and endurance, new possibilities dawn 
upon UB. Because the machines fly in three dimensions, 
because they are H]>eedier than horses, because tliey are 
numerous, they need not fly in ngoroiis formation. They 
can attack the enemy from any direction That aero¬ 
planes may become great fighters as well as great scouts 
is shown by the simple philosophy that the fighting power 
of mounted men rests in tho strength of tlieir horses. 
How can wo eon template tho tremendous concentration 
of brute force lu a 100 horso-power areoplane oairying 
two men and not oonocivo of aggressively I'mploying this 
power’ Travel swiftly and you are safe from fire no mat¬ 
ter how close it may 1 h> at hand. Kush jiast a r fleman at 
sixty miles an hour and he will not he able to hit you, 
although the distauee he only a hundre<i feet. All that 
this implies is courage--the soldier's stock m trade—as 
well as skill enough to navigaU' the turbulent, swirling 
ground current, and a motor that will not fail at the 
crucial moment 

Distinguishing Friend from Foe In the Air.—In time of 
war it would surely lie diflleult to determine the nation¬ 
ality of an areoplane flying at a great altitude. It is con- 
oeivable that fnendly aircraft might be bombarded and 
hostile machines allowed to escape. The sky is usually so 
luminous that a flying machine appears silhouetted 
against it. Honeo the device, used in the Balkans, of 
painting the outer ends of Greek biplane wings and the 
vertical rudder with the national oolors, blue and white, 
was not very suooessful Whatever identifying marks 
a machine may oarry, must bo large. Flags flown hori- 
Bontally might answer, but even these, at great altitudes, 
must appear merely a.s ajipendages. Besides, if they are 
not to impede the machine, they must be very light At 
great altitudes the nationality of an aeroplane might be 
reoognized not by the oolors of its flag but by its distino- 
tive design. In Morocco and in the Balkans the problem 
of distinguishing fnend from foe m the air did not arise, 
simply because in both eainjiaigns tho use of aircraft waa 
rather one-sided The doulit whether a machine is a 
friend or not may uaiise the forces on the ground to lose 
the few fleeting moments during which they have a 
ohanoe of bringing down an air Sfjout, Moreover, there 
are at present too many types. The same service typos 
are to be found m several armies. Hence, it would be dif¬ 
ficult, if not impossible, to recognize the nationality of a 
flying maolune from its build, as sailors recognize a ship 
by tho out of her jib. U is far easier to identify airships 
chiefly because of their size. Ther is no possibility of 
mistaking a German Zeppelin for any other typo of craft. 
With the ParsevBl the task is perhaps more diflleult, all 
the more eo since several European armies are equipped 
with vessels of tlM Parseval type. The German " M ” type 
is easily noogniaed, aad so to the French Lebaudy. 
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New Safety Device for Spinning Sheet Metal 

I N th(> or(1liiur> procciw of Mhaplnit ur Mpluntnu Hhei>l 


lire ttcluatiy) by the pump. l»t « medium heii^7 niachhie 
oil. Ueeldiiti the mechunlcal advautHgee of the hydrnu- 


motors glTOB «*»*«»»•', • 

joint. ItMwmuch an it prbvtdw • podUti^ 


lathe, the Hbaplng tiMil 1m held lie traueroleMlon NjHtem there bt the added advantage rotation between two diafte epOMdaii At aU' aaglg with; 
rkmaii who, by hie oani niuecu- of conetant lubrication of all moving parte, each otlief. Since the ivoffctaqt Ihllfl M: la* 


1 the luttidM of the workman who, by hie ou'ii niuecu- 
ir [Kiwer, preeeee the tool llnnly upon the work «t»d 


iiKuliiMt u HUiMwrt. In ahatrtng large lamp refleetorH Imrrel JB Is In the aaiae Hue with the axis of the driv- 
iitid similar otijects in this manner, from thick disks of Ing engine shaft A, while the axis of each motor cylln- 



Iron, broMM or copiier, the niuecnlar effort required Is so 
great that the workman must Iw strapped to the lathe. 
The work Is very fatiguing and often causes cronlo 
diseases of the liver and other organs, In addition to 
liijurleh to the left hand, which the workman nsee 
to hold a guide against the rim of the rotating 
disk to jireveiit eicesslve vibration 
Articles tliai have bulged cunnot be — 
worked Into mIujim* lieeause of the dan¬ 
ger of the oiierutlon. The jirocess is 
also very slow and requires great 

skin. 

Hermann Utihii. a master mechanic of 
Ilerltii, has i>atente<l an niqiariitus fr<*e 
from the defeels and dangers menttoneil 
niKive. 'rtie essential feature of the de¬ 
vice, as shown In the uecoraiMin.\ Ing lllus- 
truMons, Is a juilr of levers. One of the.se 
h'vera serves us u guide and u supisirt for 
the tcMil to which It is attached, while the 
reiiulslte pressure Is applied by means of 
the second lever which can be <iis»rnted In- 
dependentl.v of the first. In order to en¬ 
able one operator to carry on the entire 
priwess alone, the rim of the rotating ob¬ 
ject Is guided by a roller and spring or 
some similar device, so that the left hand 
of the oiwrator Is left free to work the 
pressure lever. 

In the slmidcst form of the apparatus 
the pressnie lever is mounted on a pivot 
attached to the frame of the lathe, while 
the tool lever Is connected with the pres- Old meth 

sure lever h.v a universal Joint, and can The oper 

therefore be moved freely In any dlroo- order to 

tlon In a more complex form, adaptwl "“f*- 

for a greater variety of work, the pres- 
Burc lever Is screwed Into one of a aeries of holes In 
tho perliiliery of a disk which Is mounted iHfenlrleull.v 
on a fixed pivot, while the pivot of the tool lever K 
Inserted In one of n aeries of holes In the face of the 
disk at varying distances from the center H.v this 
arntugeiuent tlie leverage and the pressvire can Iw 
varied without afTecIlng the guiding of the tool, which 
la free to Im moved In any direction desired Other 
variations In the form of the apparatus are also avnll- 
tthle, hut the prtneljile remains the same. 

Kfflolonl operation of the Kahn splmHng apparatus 
la so easily acquired that an HnskllU»d workman, after 
two or three days of practice, can turn out more work 
than eau he accomplished In the old way by a skllhsl 
workman who has hud years of jiractlee Kurther- 
more. It is possible to work aheels of twice the maxi¬ 
mum tblekuesH used In the old process, 

and yet no strniw or other devices need prTTT- 

be used to Increase the pressure. The , 

average waste pr<Klua»d by unakllled 

workmen hi the Improved priwess Is said 

not to exceed (Wo pieces per thousand, 

while heretofore the most skilled ojier- 

ators have counted on a waste of from /tiv J ri,’ 

fen to twenty idews per hundred, tine of 

the greatest udvunlages In the new pro- - 

cess, however, Is the frevslora from accl- Ip ,Jl„ 

dent and diseases to which Hm' otarators 

are constantly exposevl by the old invdhod r. “ y • < 


O the elements 

(he motor is the 

for this is 

]>ro|verI,v designed no end of tronlile will 
result. The typo of transmission most 

motor trucks ts the change gear set uiilng 

spill gears Of lute years, however. tlu< The new hydraulic tranamiulon with aectlon of cuin 
designer has been turning his attention to struction of idl pump and moto 

(he development of other tyjies of trails 

talsslons witli the object of overcoming the inherent luetbod la-hig liidependeiit of the other, wl 
dlsudvantuges of the prevnlllng spur gear capable of simultaneous action. First, wit 

Although (he vnriahle staged hydraulic tranamlsslon, running nt a constant speed, the speed o< 

Illustrated herevvilh, Is not entirely new In principle, may lie varied from full reverse, through 


As shown In the engraving, the main axis of the jmrop oompresalble, It foma M pogltlTe a' Utlk Ih^ 

irrel JB la In the same Hue with the axis of the drlv- engine shaft and the (Mrl^ w^hecila oC tUw 

g engine shaft A, while the axle of each motor cylln- does the usual bevel gear dlOaHiMiftl. .-f ;,.t; 

!r a, stands at an angle of « degrees with that of One of the prindpal lUItttl»t«»ai| (»«itWiI 


der O, stands at an angle of 45 degrees with that of 
Its cyirresponding Jack shaft />. The driving head /?, 


that it entirely eUmitthtog the neaiiiUf ,()f 


which holds the piston rods, la rotated by means of Its attending weight ahfl IheqiMllt 

a plate F keyed to the shaft of the engine. This plate braking may be eecomplMted by 

is notched around Its periphery to receive the piston lever, the ueceaaUy of two aeta of 

riKlu. Tho pump driving head 0 Is so constructed that obviated. Throwing the lever to aei;e eV IMiWtNd; 

the vehicle against forvgatd or 

^ ,___ -. travrel. Hetovflto the cew»|ke 

. shown Installed la a motoif ,tirv»k-iiihiW(fc 

It will be noted that with, thhi 
stem the chaasla hi 
uH raeohaainn imijMi: ^ 
cutlals, bnhea, and 

Although the pressure on the wotUng 
ttuid varies with the amount of power 
tranamltted, and may reach 1,000 twunde 
imr fMiuaie Inch under heavy aervl^ the 
pressure may be reduced by tuereasinc the 
sise of the transmission system. 

Action of UHncTiolet light on 
Animal Offaniama 

G HBEN plants are known to thrive 
iwrtlculariy In red light which Is 
altsorbed by their chlorophyll, and water 
plsnts often adapt themselves to the 
greenlsb-blue light they receive, by assum- 
liig a red or yellow coloration. Blue and 
ultra-violet light does not exert a favor¬ 
able action on green plants, while bac¬ 
teria are Injured and, In the event of a 
Old method of eplnnlng sheet metal. New method of shaping sheet metal prolonged nction, Idlled by theee light 

The operator must use the strep In obieets by means of the Rahn lever rays (dlalntectlug power of light), 

order to obtain the necesasry pres- apparatus. It can be done by an Many Inferior nnlmals percelvw nltra- 
unskllled workman. violet light directly, being often disagree- 

ably affected by It; ants, e. g., are known 
it rotates ulmut an axis nt an angle of 20 degrees, elllicr to carry their pupie from the light visible to man Into 

side of the normal, with (he axis of the driving shaft. Ilu* dark and to shun even the ultra-violet taye InvtsUlla 

This gives the drltlng hnad u total imocmcnt of 40 to us. 

(Icgtvch Mammals do not seem to perceive as light rays of any 

(hi the other hand each motor drHc head <1 Is fast- greater sriecfral range than man. Heat rays exert on 

cued to Its corrcHfKmdliig Jaok shaft />. The full stroke the skin and mucous membranes effects different from 


New method of shaping sheet metal 
objects by means of the Rahn lever 
apparatus. It can be done by an 
unskilled workman. 


(hi tho other hand oaoh motor drHc head (i Is fnsl- 
cnod to Its corresfHmdliig Jaok shaft />. The full stroke 


of llio immp pistons ]J Is sliortor than tin- stroke of light rays, the action of which lasts longer and may 
the motor iilstons. and by regulating the angle of tlie result In iiitlammations as well as excite the forma- 


driiing head /■!, which Is done by means of a hand lever 
in the operator's comtMirtment, the pump stroke inaj Is* 
(urU-d from zero to full stroke, while the stroke of tli» 
motors remains fixed. The pump cylinder barrel Is 
keyed to the engine shaft, while that of each motor 
rotates on n fixed spindle, and Is connected by menus 
of a lievel gear J, to the Jack shaft D 

variation mn) lie obtained In two ways, each 


Hon of jilgments 

In view of the conflicting views recently enunciated 
IIS to the action of uUra-riolet rays on the retina and 
other media of the eye, Dr. Spuler, in a paper recently 
rend Imfore the Carlsruhe SclentlflC gociiHy, considers 
the action of theH«> rays on the animal organism. Aimrt 
from the solar siiectrum, he examines with n quarts 
Hjiectrograpb the various sources of light In common 
use, ascertaining the absorptiou of varloqs 

_ glttsoos as well as the refractive media of 

> '(£ Oiien arc and quarts mercury 

\ lamps were found, apart from the sun, 

to be the only sources of light giving out 
ultra-violet rays In any approclablp 
' araunnts. An ordinary tIUn glass plate 

4 ‘ ^tll absorb a great iiart of the rays enm- 

* dating from the sun, to which all those Hv- 

, .f'\ < ,«. Ing much In the open air, are exposed; 

'• ’j such iiersons, however, are known Just to 

■ V iwssess especially good eyes. 

' ' On the other hand, it should he remera- 

, ' bered that any strong source of light re- 

y, duced more or less to a aluglo point Will 

Av,j„cause glare In the visible part of the spec¬ 
if. H tram, against which any glass affords 

M some protection by atmorbi^iwrt of those 
rays, o^ARtt m t h g tM 

tbere^Sre ooflslirta, Ijt provMbig a tight 
similar to dHTuee 4«yH^t soeb a« (d]^ 
f , frpm the dlstrftmti,on of vaetfa) Is to'he 

_ found in Indirect 


The new hydraulic transmission with section of casing cut away to show con- TwoNowTtoslffnlldfkl^sg^hf 9elaM0> 
struction of itil pump and motor, —The exocnttve i!ciit^lsge,^«if , tbs Hdr- 

man Society for tito 

met bud ticing liidcpendciit of the other, while both are ^(Hice and IndustiT, knovtA M thf 
capable of Hlmiillsneous action. First, with the engine OesoHscbnft, has reCOh^lI' dedUtl^.,|^ |hi|0d g 
running nt a constant speed, the speed of the vehicle dynamic arid Aerody&atttle 

may lie varied from full reverse, through aero or neu- I'niverslty. It will ho tt|' 


It has been reduced in size and simplified in destgh for tral, to full siieed aheod by changing the angle of the Prandtl. At the last flf 

apiilicotlon to the motor truck. I'kls transmlssiou sys- pump head 0, by means of the hand ^er, as explained ilune 17th and pvesldod ofir 

tern consists of a reclpristatlng, multi-cylinder, rotating, above. This varies the stroke of tho hump pistons, thus Rmll Fischer was' 

single acting pump and two motors of much tho same regulating the cylinder dlsplacemout Be^d, the speed Frhf. Dqdwtg Dglhiillo^ 

constrnctlou and operation. vThe pump I.s direct ecm- of the.vehlcle may be varied by maintaining the pump note that the Goal I'iutldbtCk''f(httiiligA«r' 

nected with the engine shaft, while one motor Is con- In any deairtid podltiou and operating the fuel lever to toe Opened on ApMH ]gt, ttg ppdffet 

nected with ea(j^ Jack shaft The pump and tW.o.j)tol«rs regulate, the quality of thu gxplosive mixture paoslng he iaJ.tWO Of fOlMIW PtiUlbg tt«' 

are encased in an oil-tight, cast-iron housing is shown to the englue cyUnden. ti^hntod by ladiigtrlgg fstobllti 


are encased In an oll-Hght, cast-iron housing is shown 
herewith. The working medium, by which the motora 


The peculiar eomhlnatiioii of the hydrantic pump and Rhbe River. 









T nS deliberate deetructlou of railroad 
traofca and coatly eteel brldgoa la a 
tidnit Dot otten aeen, but Mlnoe the benlu- 
litng of tbe Madero revoluUon In Mexico 
la 1010 atioh deatructlon of raluable prop¬ 
erty baa been one of tbe favorite methoda 
of warfare in that country adopted by 
thoao oppoaed to tbe exlating goveniment. 
Tbla la due not alone to tbe dealre to pre¬ 
vent the nae of tbe roada for the trana- 
portatlon of troopa and auppUea, but alao 
to the fact that the lluea cboaen for de- 
atructloa are tbe property of the national 
government, or at all eventa a majority 
of the atock in tboae llnea la tbe property 
of tbe nation. Tbla la true of fully three 
(ourtba of the railroada In the KepubUc. 

Many hundreda of mllee of track have 
been deatroyed, hnudreda of brldgea, many 
of them expenalve ateel atrncturea, have 
been burned or dynamited, and It la aald 
that over fifty per cent of the rolling atock 
of tbe national llnea baa alao been 




lies liudJly and piled lliem up i-emly for 
luiriiiiiK, or by llie slower pris-ess of llie 
cluw-bar, wmicli iind pick Itut ii Con- 
Ntltulioualist expert devised a m>w sys¬ 
tem. which Is shown In the aceomp)iii\lnK 
photos, taken "on the nis)I" by the writer. 

A Ireneb is duK bi'lwwii two ties, 
tbroiiKh which a lieitvy chain is passed 
around two opposite rails and made fast 
In the center of the truck To this one 
end of a heavy steel (aible Is histked. the 
Ollier end lielng made fast to the i ii| ling 
on the euKine pilot At the slmiul tbe 
entfineer starts his locomotives slowly 
backward, and us they are huue 2^)-tun 
"eonMolldutlons," with 22-li)ch hy .'ID-lneh 
e.vllnders, one eun readily ImiiKtnc that 
soniethini; bus to {five. ,\ud It does' llie 
rails arc torn loose from the splk(>s that 
hold them lo (he ties and are driigitetl 
closely toeether In the center of the road¬ 
bed The ties are loosenetl from t)ie bal¬ 
last ami dragtted into piles, while In iimny 


WMdied, burned or ofherwlm put out of 
After Madero triumphed aome effort 


This woman aoldier traveb on the 
train with the other guarda. 


Engine backing up and tearing 
looae the track and tiea. 


cases the rails arc badl.\ licnt and twisted 
by (he force applied. A Kang of men fol¬ 
lows the enKlnc, jillliiK tics on top of the 


waa made to reotore tbe destroyed lines 
and brldgea, but rebel banda In various 
portlotM of tbe country made this a dtfli- 
ettlt ttak, and when In Febrnnry last be 
was deposed and aasaaelnated, there was 
a very large mileage wbleb was atlll In 
need of restomtlon. As soon as Huerta 
aasnmed power, tbe Madorlataa—now 
termed by thomaelvea OouatitutUmalUts, 
but by tbelr enemies called rebels—at once 
began destroying the railroads by which 
Federal troops could be moved against 
them, and at tbe present time there Is u 
larger mileage of track out of commission 
than at any time dnrlng all tbe troubles 
of the pant two and a half or three years. 

On a recent occasion the writer bad tbe 
privilege accorded him by tbe Constitu¬ 
tionalist leaders of visiting a point In the 
State of Coabulla, where track and bridge 
destmetlon was In full progress, and a 
moat Interesting sight It was. He was 
also permitted to carry a camera and take 
views of the work of min, some of wbleb 
are given herewith. Up to tbe past six 
mtmdHi track destmetlon had been accom- 
fdlstaed eittaer by tbe use of a wrecking 
crane, w*blob lifted sections of rails and 



Thia ahowa how the 220>ton engine is ehacUed to the track, preparatory 
' to pniling. ^ 


rails and loavliiK others lioncalh them 
Thc*KC arc then saturaltd with oil and a 
mutch applied. In u short lime the ties 
are consuinetl and the rails left lying on 
the ground twisted and contorted Into all 
sorts of slm)w>s, and of no further use 
until they have Imm'u re-rolled 
,Vn Interesting feature lo railroad men 
was note<l In conms'llon with the resist- 
aiiee offered hy the tlsh and tic jilates to 
the work of destruction Where the old- 
fashiouetl flsh plate was used, a single 
pull often destroys from two to threti Kllo- 
inelers of track liefore any resistance suf- 
ticleiit lo lirwk the chain Is encomitercsl. 
In lilts wii,\ as high as twcniy Kilometers 
of track have huen torn up and lmriie«l In 
a single day. IliU where (he Coidle tie 
plates are used, as was the rtise with the 
track the writer saw destro,\ed. not more 
than one hiindrtsl lo two hundred feet 
could Ik* toil! up at a time, (he chain 
usuull.N breaking In less than that dU- 
taiiee owing to the iinnienH<>l> suia^rior 
resisting ipiality of the tlo-plale naimsl. 
No lietter test of the comparnllve merits 
of the two methods of rail conmsL’tlon 
could 1)0 devlsi-d. The rails on this isir- 





























tlon of the track were «5 pounds In weight and are 
KtnmiHHl “('nrn(‘(!tp " 

The ileHtructhiii f>f wooden brldnes, of which hundreds 
tiavo been ruined. Is of course easy. They are simply 
Mitiirated with oil and bunted. With the steel bridges, 
howetor. It Is different. These are destroyed by drill¬ 
ing holes Into the idcrs and abutments close to the 
bridge seats, us also rows of boles horlsontally along 
I lie bol touts of the iders where they can be reached, 
neeording to the state of the water In the stream. 
These hoUb* are charged with dynamite, the fuses arc 
eoiiiiected with a batterj of the u««l In the coal 
mines In this region, and when the opportune moment 
arrltes the' electric current Is turned on and the bridge 
Is usually pretty effectually mined. The accompanying 
photo shows a truss bridge at Obeyos, Goabuila, on the 
line of the old Mexican International Railway, which 
was destroyed While the writer was at the place. This 
was merely displace with dynamite and the woodwork 
burned. The solid steel girder bridge, five spans, over 
the Hermatuis River, was destroyed a few days before 
tbe obc.^ ds, bridge, hut It is so far within the enemy's 
lines thal*ini photo Is available. The solid stone ma¬ 
sonry piers and al)utnients wore completely destroyed, 
according to eye-witnesses, leaving tbe girders bent and 
tuisted at the bottom of the stream. The photo of the 
Sabinas bridge, also given, Is that of one of tho largest 
and most costly railroad bridges In northern Mexico 
It consists of ton spans of solid steel girders, each 81.(1 
feet In length, curried on piers and abntniouts thirty 
feet above the water. This structure lies directly lu 
the line of the advance of the Fedcrals, and It has been 
preiwrcd for Instant destruction In the same manner 
as other bridges farther down the line 

U will cost the national lines of Mexico many mil¬ 
lions of dollars to replace their destroyed rolling stock, 
bridges, stuilous. etc., and tlds iiromlses to cause them 
great flnanclal embarrassment. If not bankruptcy, which 
at this time swras Imminent. It will take years to put 
theae roads In the same good condition which prevailed 
at tbe time Madero licgun his rebellion against Presi¬ 
dent Dias. 

Pledriis Negrus, nuahulln, Mexico. August 29th. 1918 

The Necessity of Accurate Railway Track 
Scales 

W ITH an almost utiondlng discussion of railway 
freight rates, It Is somewhat strange tlial tardy 
recognition has just lieen given by tbe Interstate Com¬ 
merce Commission to an equally Important factor in 
the problem. Prices and rates for commodities and 
their transportation are but one element lu tbe equation 
of cost, for It Is also essential to consider quantities 
Where the total amount of the changes Is determined, 
not by numerical Count of articles or packages, but 
by weighing, then the consumer or shipper Is as much 
interested in the correctiuHis of weight as in the selling 
price or the rate charged for Its traiist>ortatlon. In 
other words, an error of teti iter cent In the scales la 
quite as Imjwrtniit as an overcharge or rate ten per 
cunt In excess of the proper figure. Indeed, It would 
seem most obvious that with a business undertaking so 
highly organl*t‘d ag. an American railway, freight 
should be weighed with (he highest possible degree of 
amirncy. 

Hiiforiiinately such Is not the case. We learn from 
a recent Investigation by the Interstate Commerce 
Commission that three fourths of all tho track scales 
In use In the Ignited Stntes arc of defective design or 
Improperly liislnlled, that less thuji one fourth are 
proi>erly Inspected; that hardly ten iier cent are i)rop- 
erly tested, not to speak of the great majority not being 
tested lu any proiwr sense at oil; and that nearly every¬ 
where methods of weighing are unsatisfactory and 
CM reless 

This was the condition W'ben the Interstate Com- 
merf<* Commission la-gun Its iiivesllgntlon In 1912, and 
such Is the condition lu large purl to-day, though many 
of tbe railways have reullztal tlielr deficiencies and 
hnvi> undertaken reforms A f<>w Hues like the Penn¬ 
sylvania, Santa Ffi, and New York Central, which have 
fwld some attention to truck scale InsiH-ctlon for sev¬ 
eral years, have Inti'odueed Improvements lu design, 
lnsi)ectloU| and oiieratloki, organizing , Uils work with 
technically llS|lta|||A^peCtors. As most freight charges 
are coiupnted lots by weight, usually as¬ 

sessed by the bundraH|||||||^ It can be seen how im- 
]M)rtnnt this matter i^^Hjaproneous weights aHeet 
liotb the shipper and railway. Many 

railway officials clali||Hp|K|H;is*' are as often in favor 
of the HhlPI*er as and that overcharges 

at one ixilut due to ioil4w’htc weighing are ^touu- 
terlmlnnced by nndcwlijlji ^ at another pM, of 
which no complaint is ba^m* Such an ansmisr obvi¬ 
ously is quite unworthy diftti^bus couslderntl(^.||U|N ^ 
as a defense of present praAte or gs tin excu^^||»'', 
not chnnglng metboda '14 
In Minnesota And Ore|;bb ^to’ iiupbctinn 'of track 
scale-a Is uuiMftaken by tbf.StHte Defiartments of 
Weights and Measures, and lapt Januaty a bill with a 


sai^runcAMi^^ 


similar objget: was latrodnoed toto fbe Senate «f lb« 
State of New York, la sonthern and weetero States 
shippers have formed weighing and inapeetlon bareans 
to secore protection and advantagea, bpt so far aa tbe 
railways tbenoelvee are conceraad, cmtilde of a few 
lines conditions are generally quite bad, and there la 
great lack of uniformity. In aome oaeea can are 
weighed coupled at both ends, then coupled at One end, 
and then quite Independently. Care are weighed In 
motion as well as at rest. Mechanical and automatic 
recording devices are used In aome easea. Not Infre¬ 
quently welghmesters are careleaa and Incompetent. 
The tare weights stenclied on the can It was found 
are In error In practically 80 per cent of American 
freight cars, and of 10,067 oars the figures were actu¬ 
ally weighed correct In but S06 Instances, and that the 
error, whldi averaged about BOO pounds, ran up to 
6,000 and 9,000 pounds In some cases. 

While much can be done by the railways, the ahlp- 
pers and by local anthorltiee, yet tbe Interstate Oom- 
merce Gommission believes that some Federal com- 
mlMsloD, iHisslbly the Interstate Commerce Commission, 
should be given authority to fix the points at which 
track scales should be Installed, to prescribe standards 
of construction, to test or supervise the testing, and 
finally to suitervlse operation. Falling proper local ac¬ 
tion this would be eminently dt-sirable, but lu the mean¬ 
time mneh can be ext«cted from what a number of 
the railways are doing to Improve this department 

The Military Value of Low Flying 

By C. Dienstbach 

T he real danger zone for military aeroplanes In 
time of war lies at moderate heights. At great alti¬ 
tudes (4,000 feet and morel flying la reasonably safe. 
A second zone of safety lies next to the ground; there, 
because a si>cedy aeroplane Is moat elusive aud cannot 
be so easily hit as may be supposed. Spectators at fly¬ 
ing machine meets know how difficult It is to see a 
machine near tbe ground after the head has been turned 
for a moment To a low-flying machine covers are as 
useful as they are to cavalry. But at a moderate height 
an aeroplane can easily be tracked on Its whole course. 
Indeed, It draws tbe fire of massed infantry and artil¬ 
lery, consequently of a numerous percentage of highly 
skilled marksmen. Low flying, too, removes tbe seri¬ 
ous difficulty of losing one’s way, which often happens 
ot high altitudes. 

Because the aeroplane is not safe at these Intermedi¬ 
ate elevations, it follows that it must be able to change 
Its altitude very quickly and easily. Safety will prob¬ 
ably lie in flying low uutll a safe distance is reached, 
whereupon nn ascent may be attempted. With the 
attainment of automatic or semi-automatic stability in 
the near future It may confidently be exiiected that (he 
aeroplane will become a practical, low-flying vehicle 
for war purposes at least. The aeroplane will theu be 
like an automobile rnuulng on an ideal road which 
leads everywhere; or like a troop of cavalry which can 
gallop on untiring mounts across rivers, fences, ditches, 
trees, with three times tbe speed of the finest race¬ 
horse 

The low-flying aeroplane Is concealed not only behind 
hills, woods, and villages, but also lu front of them. 
The sky Is tbe worst possible background for aircraft, 
simply because all objects are silhouetted against It. 
On bis flight from Albany to New York for the Rud- 
son-Fultou trophy lu 1910, Curtiss waa completely lost 
from sight while flying below the top of the Palisades. 

Bomb-dropping obviously becomes more effective the 
lower tbe altitude of the machine. A squadron of 
aeroplanes flying very low, could suddenly attack a 
fighting front from the flank and drop bomb after bomb 
while rushlug along tbe ontlze line. Bach machine 
would merely drop bombs in its tracks. A miss would 
be difficult. To be sure, a (pertain distance would neces¬ 
sarily separate a leading from a following machine, 
not only because of tbe explosives, but biwause of the 
danger that lurks In tbe Invisible wash of propellers. 
Under the same condition machine-gun fire would prob¬ 
ably prove oven more efficient, because lighter, and 
therefore a greater quantity of ammunition could be 
carried. 

But before the low-flying aeroplane can really per¬ 
form the function for which It Is manifestly destined 
It must be protected. The vitals of an aeroplane are 
much smaller in volume than those of a horse. Hence 
they can be even more easily protected by armor with¬ 
out cutting down speed or mobility than were the 
chargers of medieval knights. Already tbe military 
nations of the world demand protected machiues. In 
tbe war of the future we may therefore expect to see 
stoering gears, motors, and men all Incased In boHet- 
pkoof steel sheeting 

Tlie TwDHqpgfld Rear Aidb 

I K tW ficnMnric AicBaioMf for Augnst Sod, In gu 
article on a new two-iqieed rear axle, it was sfiK^ 
that "the car will travifi nlM mUse fortitgr oq a .fiftran 


. 


amotmt of foal 

with the ipw gear iU'MMtT 'fihAIpwM 
and the stateiiwi»t^itfW^’*hl|*nS^ 
traVql nine mlM 
sevotttttoas (700 

with the Ugh geay la ijTjitta ^ 


TVI witilMi "In 'Azmmawr 

T ub Inteniattonal 

hoid in London, bronght 

bntlona. We reproduce hw ^ JDondea jW«Hrs 
(Weekly Edition) tirief notes #n tifo or ihsse af < 
most startling new advancee Ptaeed on hsflord. 

Remsffal nl a'iiiaf,. ' '' 

The SecOon of Surgery dlaeuSsed‘4;,hl>w hraftOh 
surgery, "Intra-thoraolc Surgery." Vi m 

Sir WUUam MaoBvranie contrU^on ^ 
was by far the most Interesting god iBMMsW'iffi 
day. He drew attentton to t#o Iff ikm\i 

subject. In tbe first place, he wished to demonstrate 
a patient operated on by him 18 years hgoi whose left 
long bed been remorad In Ite entliety fyt tubercular 
disease. Tbe petlent had been bronght from OInugoW 
and was seen by the eeCtlon to be a strong, healthy* 
looking man whose left side wse hollow and fallen In, 
He was engaged steadily at work. At tbe time of the 
operation the right long wae dleeoeed, but the removal 
of the bopeleesly dlseaeed lung woe followed by Im¬ 
provement In tbe condition of the remaining long. 

That experience had been found la fonr oQier alaillar 
cases, lu all these casea the apex ot the dlaeaeed Inag 
bad been adherent to the great vein at tbe root Ut the 
neck, and at a later stage In Bie last fonr cases the vein 
and that piece of lung were removed. In the first eaee 
the padent for some days suffered great dlstresa from 
the “flopping” of his heart to and fro na his pesltlon 
was changed. This symptom was obviated by stlteblBg 
tbe pericardium to tbe front part ot the chest wall. 

An Artificial Kidney. 

A demonstration Which excited great Interest Whs . 
that of Prot Abel of Baltimore. 

Prof. Abel -presented a new and IngenloiM method of 
removing substances from tbe ffimlatlQg blood, which 
can hardly fall to be of benefit la tbe study of some 
of tbe most complex problems. By means ot a glass 
tutie tied into a main artery of an auoasthetlsed aidinal 
tbe blood Is conducted through numerous celloldln tubes 
before being returned to the veins through a second 
glass tube. The celloldln tubes are Immersed In saline 
solution. All diffusible substaneea dreulatlng In the 
blood pass through the Intervening layer of celloldlu, 
and can be found In the saUne solution, where they can 
be subjected to fracttonal analysis. In this way Prof. 
Abel has constructed what is practically an artificial, 
kidney. In many Instances the working of tbe added 
excretory organ Is more rapid than that of tbe actual 
kidney of tbe animal; 8 per cent tier hour of salicylic 
acid can be removed from tbe blood. Although pri¬ 
marily the apparatus Is of use in tbe estimation and 
uualysU of the diffusible contenU of tbe blood, It Is 
possible that the principle may ultimately be adopted In 
tbe treatment of disease. At the close ot tbe demon¬ 
stration, which excited tbe liveliest interest and diaens- 
slou, Prof. Abel was accorded round after round of ap¬ 
plause. 

Transploatathm of the KUncy. 

L>r. Ernst Jeger demonstrated s number of spedmens 
to show what had been achieved experimentally in dogs. 
He had eucceaefully removed a piece of artery and 
etltcfaed in ite place a piece of vela taken from the eame 
animal. He had traaigtlanted <me kidney of a dog from 
Its abdominal poeltion to tbe neck, Joining the renal 
artery to the carotid artery, the renal vdn to the jugu¬ 
lar vein, and the function of that kidney was ooatliiued 
unimpaired. 

Prototm fif tlw Tik Lo^ 

O UR attention has been called to the tust that ; 

contributed article in the Bommne AtaaimAW '< 
tot Aug^t 10th, 1918, on page ifis, Untitled 
of the Tale Lock,” the word ”Yale" la peqattoii^lh 
a descriptive sense, referring to Qie pnitteUmr tf^r^ 
lock. Of course, if the Word Is fo hodetMUM ,, 

article such use Is inooeunte. The WOtdi "lail(S?[ 
connection with locks has been fiiW pumy 
racegnlzed and estahlUhed ttudi nit«l 
Tqwne Uannfactnring Compahy^ ;h»i!ls ‘.phefi 
nate not enly any type -of hhfe'W 'fit Wf'tf 
fypo made by the,t 

jnotudiiig lever ttnfihiff toflhn '■lilkltiMAhtfam! 

^warded tochs. —‘ 
'"Xaie LOeks" as 
the'arthfio rafenred 
cnnM'Of-'the ^ 

made^hy w -iW s AiOiUsiwiiM* .! 




.jiw *^mmt$ 

umgm ptf^tm^ibrmi mmk. ^ 'jiMiHBwnw am- 
**»;■»»(•' m*0t «f 
m «CJ^> ‘Mml.i 

:!l|SiiStar pt^HtA 4i«tiitH^t«<3 , 

mm^m*i».jBiO0l^ jitto';?Wtvaii«l<Hx of 

!luf»'|a*t pulbtfalied • pMn- 

;' < .|^..Mti^nt IbrtH' iA'pxm^fM %> anMltin 

. <|iF t«|k|»iili^ wlld^ •tm»bh iw 1^1 «tO'i Alt their 
% tttMUU of Oie ti«p, ind the 

' fattitottiaity of the tliitw le ■» vividtjir po^yed by' 
‘'iWlfc wtd piotum, iiiit I »p|Mf|d to the inceniotia 
eiMdoHi of yoiif extnuivoly (dronlifl^ pitpt* to put tbetr 
w iBtiti^ to foA to do^M 4 huaiMe tiiMliod of totobiiqt 
Midiau^ ff itoey ntoat bo eonsht, to put on 
. iiM to |1 m homtolo totooMHlooitos sM tntp of tJto 
tontwie*. t'o totter vadentMd too jubjoto. I woutd 
MMetot ttot your mdeni trrito the eboTtouBoto 
let o oopy of tto pomphlet, trhloh will to eent 
Ivto of obotfO, to that ttoy nay m« and oodentaod' 
Cmto the iilttstratioiu what fun ooet in torture of wild 
aidmaUf, whioh have the «ane rl^t to a painleea and 
toeraifUl death that our donwetia aainialo have. Thera 
i| a tttot opportoalty (or nme reader of the Sciaimno 
tototoO^w to not only win for hlaae^ t^ thanks and 
the i^itude of humane peofde the world over, but 
alto a’moM sttbetantial raward in daUan and oenU, by 
inveOtint a humane method of eapturinc toera animale 
, udthout drat “eruoifying” them. * 

^BrooMyn, N. Y. Okoboh Foerisn Howkli.. 

Hie Meximiiiii Pnreel Poet Pedcage 

. To the Bditor of the floiHNTirto AiiuiuhAN; 

Mr^ Taylor'i oommunioatiatt. published in your 
number Of July 19ih, pege 61, on "The Maximum 
• I>rOel," it very intomting and fairly ingenious. Allow 
me to observe, however, that no person baa any serious 
dhiihte to to what is meant by length, although some 
may evidentty differ as to the proper wording of a deil- 
aicioe tor the term. 

Ttojleflnltlon of length as "the greatest distanoe in 
a itoa^t line between the two ends of the paroel" 
■ 4ot as faulty as Mr. Taylor mabes !t appear. The 
ends of my rOotangular rooeptaela, for instance, are 
ttre, parallel idaoes and those an> equidistant at all 
p(duto,'to ibat dhtaooe botween the "two ends" cannot 
meito dliltance between two of the "eight comers,” 
•to^d to as-to meaeure at an inclination to the "length” 

I dutowton of toe package. 

tiw Obvious reason for saying "graateet distance in 
a Btoaight Hne" is to cover irregular packages, having 
no well defined dimensions, and to prevent too long 
a measurement by bending of the string or tape. 

As I construe the rules of measurement, the length 
of A panel, however irregular such paroel may be, 
b equal to "toe length of the smaUeet drcumeoribed 
rectangular poMlldopipedon," but this would be a 
danicorous definition to use as some of our well fed country 
poatmaeten are subject to apoplexy, and you will find 
that it is difficult to say the equivalent of this school 
room definition in a few simple words, 

Artington, Va. Josara Bmcubh. 

ProgrcM in Air Nnrigmtioii 


of baftotoa manaiimneiit to .anbioet ,4li. these slight bits 
Of ’Meel to'toe ifinrtng and *>>e great 

levemge of toe tong outo(Mft(||m and ailerons. A 
huge space Uke g dimoe be planked over, 

and the smt "find landtojg-^to^ ^to mueh greater 
amootluiew, ^ 

The wtmdeflul eiue ea|4 gtoeo of ^ planes, once 
In the aifi toe ipOed, and control; the float¬ 
ing and Oiittito to toe^und; all these prove 

that the diflUBultiee ware wdvqd two or three yean 
ago. Sinee' that .tone, towo has b^n little gain, os far 
as can be seen, in toe direo^i^ of wider use or greater 
safety. 1 ' 

A model wto toowh l4St,%ifi tofa j ^ jpAroadway windoa, 
of a platform hung bringing 

‘‘ the center'of gravity lope^|m^||||d apparently hold 
a crew of aight or tea, T,$tiefpirpiiijU^ stated that it 
wouto some to toe geoUpA i4 safety, on the parschute 
pUpaiple. if (lMrengi(hyif,toeeoatn disablod. Hero is a 
etiggestdon of .oeOielO p fi l^^ gtojoh seems on right lines; 
as superior \d ,toef, IhatMiBMj^^empetead as the auto- 
bps is to toe j, D. Holuxs. 

New York’oity. -. 

[The progree8''tjhiat has been madJ^in aerodynamics 
dtning the last two years has not been journalistically 
sensational. Hence, is not so widely known as it 
ought to bo. Engine powers on the whole have been 
reduced and speeds have increased, proof enough that 
the problem of air resistance and of securing stream¬ 
line forms has not been neglected. Eiffel's experiments, 
painstakingly oondneted, fnr many yeai^, but unheralded 
in the daily press, have disproved much of what was 
regarded as aeroplane gospel three years ago, and have 
enabled aeroplane designers to work more intelligently. 
Even some of Langley's work may lie regarded as 
superseded by that of Eiffel. 

As for the minor pouts to which our norresimndent 
eails attention, we might mention that more or less 
successful attempts have already lieen made to start 
aeroplane engines with cranks; that the wire fastening 
of the wings is not regarded by designers as the beet 
method of stiffening a wing; and that some designers, 
notably Gallaudet, have very ably solved the problem 
of holing wings by other means. 

The diilleutty of starting over rough ground is not 
likely to be overcome by the moans proposed. If a 
large space "like a dame hall," carefully planked over, 
is to be toe chief reliance of the aeroplane in starting, 
why not recur at onoe to llio old Wright starting rail, 
which is much simpler and cheaper? The truth is that 
an aeroplane must be dusigned to withstand the rack¬ 
ing strains set up by bowling over rough ground at 
high speed. Dance liall platforms could never be 
ubiquitous. Indeed, toe French military authorities 
realize this, and even require machines to run over 
freshly plowed fields and stubble. It is easier to adapt 
the machine to the ground than the ground to the 
machine.— Editor. I 

Teachittgr the Tropics How to Live 

To the Editor of the Hitbntific Ambrican : 

In the issue of November 9th, 1912, of the BciEunnc 
Ambrican, we find a description in oonoise form of the 
application and maintenance of hygienic conditions in 
the Panama Canal district, to combat malaria, the great¬ 
est enemy of the while man in many tropical, sub¬ 
tropical, and some northern districts. But for these 
precautions and their results, it would have been far 
more difficult to achieve so great a sucoern in such short 


ocoasionalty absent through illnoss, ospeoially when the 
hot season hod just set in. 

For several years mnlana bos no longer been dreaded 
by Europeans on this plmw, as there were no reports 
of absence through malaria in all this time. 

A detailed description of these measures is contained 
m my book, "A Bnef Outline of the Surinam Gold Indus¬ 
try, Geology, Teidinuiuo, Hygiene," Do Bussv, Amster¬ 
dam, 1911 (English edition). 

It will suffice to state hero that I started uimn ttie 
principle that in a country whore tlie hygienic exmditions 
are entirely different from those of a civilized European 
country, the mode of living sliould hki'wise bo altered 
altogothor, and not in some details only. 

The application and mainlenanne of hygienic' (Sindi- 
tiona is not so difficult in itself, hut the fact that it ex¬ 
tends over a number of people, many of whom are care- 
lesB by nature, docs not facilitate inatters One has to 
exert will power, not only upon lumseif, but over others 
aa well, and this in a popular manner. 

For medical and practical reasons, I'licmical prophy- 
laxia is not suitable for a prolonged residence In this 
instanoe the so-called mechaniiwl prophylaxis is apidirid, 
toe results of which are pronounced to lie ideal. 

Our precautions did not extend beyond the actual 
dwelling plaoe, because tin surroundings were exceerl- 
ingly unfavorable for malaria hygiene Owing to numer¬ 
ous swamps (drowned forest ground) and work pits, 
dramago or constant supervision would cither have be¬ 
come very expensive or would liave been altogether in¬ 
sufficient. A removal of tlio whole body of workmen 
and their dwellings to a more favorable situation at 
Savannah, some 5 kilometers distant, would have lieon 
both expensive and impracticable, because of the groat 
distance of the places where they have to work Onlv 
the iigmediate vicinity was k(^pt r-lean and in good con¬ 
dition. 

The houses were built in such a way that they were 
permanently airy; the light could come in freclv. and 
the whole building was kept practically atuipliel" free 
Domestic work of any kind was done under gau/.e pro¬ 
tection. The beds were provided with curtains of a 
special construction, wliich guaranteed tlic sleeper abso¬ 
lute safety from tliose anopheles which might wculentallv 
have been indoors. The houses were conncctrcil with each 
other by moans of a long passage, likewise provided with 
gauze. 

Supper was taken at six o'clock instead of at half past 
seven. After sunset few wished to leave tliese airy 
homes, although a pleasant recreation hall within safe 
reach drew many of the people to intercourse on aecoanl 
of the billiard and nwling tables. The work-place was 
lighted by strong lights in case of night work, the sur¬ 
roundings were cleaned, and rest was taken in anoplielcs- 
free apartments. 

Another suoocssful measure was based on the principle 
that the staff should have a certain interest m the strict 
upholding of the simple hygienic laws and the proper 
keeping of the hygienic arrangements. Tins was done 
by the smieriors, who set tho example by giving the staff 
instruntions about tho causes of illness and how to com¬ 
bat disease Also a special wage system was introduced 
This system was based on tho principle that every good 
and careful workman is enabled to earn a very good 
wage, whereas m tho case of malaria or sexual diseases 
the men had free nursing, but were paid only a small 
part of their ordinary wage, m tho ease of any other ill¬ 
ness they reetHved bettor pay. Then there was a premlum 
paid for anopheles H[>o(!iinciis caught indoors. The result 
wax that everybinly watrched tho results with the greatest 


To the Editor of the Baimtmna AMionoAN: 

Several recent visits to Hempstead Plains have 
confirmed a previouB feeling of diaappointment, that 
the art of flying is still in the amateur, or bicycle stiqe. 
The' aufoibc^iUi singe or praotioal application of too 
gmto'disooveiy seems not only not in sight, hut not 
suggestod* 

I«Qgl«y’a ocperitiMito', (Snxhhaoniaa contributions, 
1801-160^), showed that he bad stdved the problem 
esn^t for three rianwnts, all 4f which have since been 
SQpipUed. JHrst, a lighter .and more powerful engine. 
8«o^ a method Of eafely leaving the ground and 
; aligliting. Thhd, a metJmd df eontroUing Idie course 


th« aeroptane. (See- Hiram Mandm, Ctnfury Afogo- 
, tfw, Jaauary, 1806). 

■ bstTwaCi nn eaamining the 
to the pitbUo. 
ly twidiiig the propellers, 
iti^ imagine it done 

rfa^ hgr VrieM) oords. 

fhet^ httMi by 
ewts. «e over lihis, some- 
fly gfIflpaati'.lbtal aeoi- 

depends 

rial.y^'|fi,t#lhti>eeeH« 

the 

laughflat -np * 


time as was the ease with the great Panama Canal. 

The afore-roenliuned article clearly shows that such 
measures involve an extremely large expenditure. The 
statiitioa were derived from results obtained with only 
a ,port of tho workmen employed on the canal, ae some 
ipen.were not made subject to tb^ measures and others 
were beyond control because they oured themselves 
when stricken. 

The improved hygienic conditions tend to increase the 
number of working days, consequently a considerable 
sum of too working expense is saved, the wagee being 
very high. The sum expei^ed on hygiene will be cov¬ 
ered by the extra labor gtuned and the resulting increased 
output. 

I^rsons who liavo been employed in the tropics under 
quite different droumstanoes. for instanoe, in work on a 
snudler scale, with limited working eapltal, lower wages, 
and remote dtuation, are inclined to think that the 
costly metiiod of conducting malaria hygiene is inappli¬ 
cable in the vpst majority of oaoM. 

I therefore want ^ out in thla totter bow, on 
the Guiana placer in Ou^.,C|aiana, a notorious malaria 
distifiot at 120 kilometers ^ ooaet, at^replly good 

reMdt was ob^aed irith almple j^ans. and little 

ohtlay, bnt iHthoiit fin^kylaoito medicaments. This 
result was kecomplishad 13 to 18 Europeans of pure 
European descent, a^t of whom eatne directly from 
Europe. The state of health at oolonid and white men 
who flttffotad a geeat deal from malaria previous to their 
flOMlng «ador tte protection of these hygisoio measures, 
wflg eteskUljr flltitouidt fleddiTists were stitt 


interest and enthuKiasm 

Tho cost of our malaria hygiono amounted to the sum 
paid in tho shape of surplus wages and salaries—in real¬ 
ity nothing but n health premium—aud the expenditure 
fur the installation of the iraiize walls, windows, and doors 
of the buildings. Medical attondauco for malaria cost 
us next to nothing. 

By laying down these rules, work on the Guiana placer 
was continued undisturbed. The adapted mode of liv¬ 
ing and tho facts that the hygienic conditions and the 
diseases prevailing in the country are generally known, 
and that the whole of the staff was niaile responsible for 
the proper order of affairs on the placer, combined to 
create for our men more agreeable work, aud the company 
reaped the lienefits of stoady, undisturbed work. 

Amsterdam. Dh .1 H. Vetiloot. 

A Needed Plumbing Improvement.—A plumbers’ 
supply men tells us of dlRlciillles oxperleiicisl in the 
use of the flushometer viihe emplojixl In lieu of Hush- 
lug tanks, tiue dlIBculty reeults from lliietuutious of 
Iire.s.sure In the water supply which imturalh varies the 
iimouut of water discharged nt ench ilu'-liliig The 
problem la to provide Home menus to o^el•(•ome or 
couiiteriiel the effects of rnriiitlon of presHure In coiiiiec- 
tlon with the preseut ty|te of lluMhometer viihes, or to 
derise a tyi>e of llushometer inl\e that will not be in¬ 
fluenced by the pressure tluctuHtlng in the water sup¬ 
ply, but will deliver toe desired amount of water nt 
each flushing operation, regardless of the service pipe 












































Machine Cut Herrinff'Btme Gear 

T MK ndvBiice wlilcli ban now been made ‘ 
111 ttii* way of iirodnclnK double ber- 
riiiK-bont* Kour wheelH (or all Icludu of in- 
doNtrlal uso In well illuRtnited by the re¬ 
markable aiieclmeu preaented herewith, 
and It 1 b alHc) an example of the way In • 
which gear mauufncturlug la becomtug- 
Blieclullced Tht' fitctory where the gear 
waa made huH gear-cutting macblnea In- 
Htalled for onitliig herring-bone gears upon 
wheels up to Kd feet In diameter, and roll¬ 
ing mill pillions of as much as ten feet In 
length Within a recent period the ad- 
vnutages of this class of gearlug have be¬ 
come more and more aptireclaled, not only 
for us(> In rolling mills to transmit the 
large amount of power needed for the rolls 
and at the same time l>e able to stand the 
very severe shocks arlalng In this kind of 
work, bur also In the navy and other fields 
where the use of electric motors Is now 
becoming general This kind of gearing 
Is in fact well admited to work In a num- 
la»r of oases where a large amount of 
power Is to la> taken from an electric mo¬ 
tor. In view of the Increasing demand for 
the gearing, the factory above referred 
to WHS erected In raris exclusively for 
producing lierrlng-lioue gears, and owing 
to the speclHlIzallon of this work. It is uow 
turning out gcarN of high quality and 
lireclsloii. In consequence, the French 
navy Is now making use of these gears 
largely They are used upon a number 
of the battleahlps of the fleet for driving 
some of the machinery on hoard, for In¬ 
stance the “raris.” “Lorraine," "France” 
and others. They arc also used on board 
four battleships of the “Verity" class and 
also on two crulstwa for the machines of 
the rudders. Fur this same purpose they 
are uow applied on sulimarliies such as 
the “Bmeruude" with great success They 
are also employed In the Transvaal mines 
where 31 gear sets serve for electric 
winches of a.Kl to IKK) horse-power, aud 23 
sets are usetl for tube mills. 

“ Baboon Face ” 

T he photograph herewith reproduced 
shows a lairtion of a log of dogwood 
{mntu* fforlda) which contains a peculiar 
growth One might suppose that it rep¬ 
resented a crude attempt at a carving of 
the face of an ui>e Dut the srtnclmen la 
a natural freak and Is represented Just 
as It grew on the tree; without the help 
of the tool. .Such formations are not un¬ 
common and aie known by lumbermen as 
"baboon face." The particular specimen 
here showu Is unusually striking. It was 
cut from It tree In Misslssl)ipl 

Novel Colorado Hydroduct 

T he Hccouipanylng Illustration shows a 
novel sheet metal hydroduct over the 
main Hue of the t’hicago, Uurllngton and 
Quincy Kallroad. near Keeiisburg, Colo. 
The diameter of the flume Is 7 feet and 
the height nlKive the rail Is 20 feet Con¬ 
structional details are shown In the line 
drawings which arc longitudinal sections 
at a Joint. The expansion Joint used 
Is UK simple in construction as the regu¬ 
lar wedged Joint between sections. II has 
no riiets nor solder, la efficient, easily 
erected and requires no mure room lie- 
twwn stringers than that provided for the 
waterway 

The two meeting ends A and It are bent 
to form grooves which are m-sted one 
within the other. A bar C, shaped to lit 
the curve of the hydrhduct. Is recessed to 
receive tlie grooved ends A and Jt, then 
II wiHlge D also curved to flt the semi¬ 
circular h.vdroduot Is driven Into the 
groove fastening the ends i and B to¬ 
gether providing a sinootb flisir for the 
water to flow over The metal sheets 
are wedged and not slnqily “clamped” be¬ 
tween the Joint bars, and the weight of 
water carried b.v the metal sheets. Is aup- 
IKirted on each aide of the Joint hy the 
wings of the bar C, to the point where the 
sheets are bent downward. The wings 
are sheared from eoch end of the bar C, 
leaving a round section which la thread¬ 
ed and when the mita are drawn tight on 
each end, the bar D la foroad down 



I katTinf-boiM gaar. 


Bortiag alaiM aeeocdiaf to gage. 



Sheet metal hydroduet with simple wedged Joiate. 



llaeUaa for awagiBg art—wiilf al w i'tr h aal muglHM. 


The auparstiu ie extrenelF atuq^ lit 


operation' and.can be haudled<hy any 


okUled workmn and even by 
The opecatar 'elmply preeses eedt^platii or , 
slab tlnie.>^ttRik^ 

rnechanlm working. The ttp^lgdga pit. i 
the plate, th fieOt, bears against a;'geg: 't^ .' 
lifting a slide whldt sets a 
moving. This ofSnk disk ; 

places e stop more or 
with the 'dtstthMupsot 

tbls indlcsteB'^he amplftinip|;i^^^ 
accordingly 'flie actual ddiSuiti^illlod;i||b •' 
the alee of tbs plate. A , 

fitted with typsa la moved on mo^ 'tft \ 
less, In accordasee with the daflsOiloQ.prdr > 
dnoed by the plate, and stampa t 

aiwudlug figure on the plate. . 

the sorting to, be checked at any mog^'. 

More than ^{1^.000 ptatea can lM,aa^ i 
per day without any exoesolve strt^ll. In t 
order further to fiacilltate the woi^.the - 
machine, unlike ^e arrangement reprr :| 
aented In the eqcompanylng flgnrc, la { 
mounted on a' ahiaU roUhig bench o*. }’ 
which the workman travels along ftoih | 
heap to heap. < 

Iffidilm for Swagriiur AntomoprilF * 
Wim-wlMdSiNilMg 

A HAOHTNB that will take wb« 1 
the coll, stnlgfaten It, form It into j. 
spokes, swaging the spokw between butts 
and mechanically cnttlng them off to j 
lengths after swaging, Is depleted here- 
with. The coil Is shown In the ratreme 
left of the engraving, sad pasaea tbroogh » 
a stralghtener of the rotary wheel type. , 
It has offset steel syelots mounted with ^ 
bell bearings In suttaUe holders and bear- , 
lug yieldingly and revolnbly ggalmt tbs 
passing wire so that there li no marring t 
of the surfsoe. Tbs wire from tlm , 
stralghtener enters the svyaglng masbjns 
through a hollow spindle fitted with dies. 
These dies close automatJcalty over tbs •* 
wire after allowing the portion forming . 
the biitt to paas out of them, when they, 
igiPsrt a nmn^ of sharp clean'-blSfto’ 

,, 'idmaltaaeoui^ 'frOm dlametslijally op ag* 
sits, dlnotlons reducing the stock zap^ 
giving It a sort of “hammm^ 

then <»W «Utoi» 4i»tomatleally, ! 
portlM of wlto forming tbs 
oiVMltoabvttS to pass out of^ maohino 
upewsgeii;, A saddle provld«d‘~^tb a 
ototeh hi mounted on a horlsoatal slilr 
in fsont of the machine beaffastl,||Eg|rB 
the Wirs throngh. By 
Jusfsbls lliik the throw 6t ii 

bs.'Varf^'ii^ miekss'of dlffSIMItttisi^^,^'' \ 
W%-grtpping' cimek Mvrisd 6^*^ 
closes ffiin, ;tbs^j^.for thSj-<WMSp(||gPr!(r 

draadng’ 'Striiko- asid' rslsiu^ 
tbs end lOf the straiis, 

turn to ito'Stabdsg. 

. snlH X 

ifg IN 

suds pMt’sMtt otiN'dt llm vm» ' 
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Inventions New and Interesting^ 

Siit)|>)ie Faiteot Law ; Patent Office News; Notes on Trademarks 


th« O&lr general means at our com- Yoilc and Rerlin, InstallatiouH were made. 

E A.OH kdVttMe lin etlilntmaon brbtge to i^be beginning of tbe nine- These systemH runnected by ineaiui of an 

ngtP iirobiOM fa notTo, new Otb teenth' eentary. tbe ntily protective sys- ordinary Morse line, o series of watch 
'fftkOlM ip evevpome hnd new dangork to tetns were buckets dlled with water or towers wherein watchmen were statluned 
thoe. ,bbd one of the moot drbaded of tbbn' wtud, placed at convenient stations. In so that they could telegraph one another 
Ip tbe.,danger of fire. *®°'* Instances, and especially on ship- the location of a Bre. With this comhlna- 

'^^ ttend of growth of the modota dty board, pumps were installed and used, Imt tlon of the electric telegraph and the 
, )g ytitlml i T tfft tH of extending over « ^ general use of pumps has been of a steam Bre engine a great advance was 
gnnter hrdft it Is a pmotioe to go to a 
gtedtet height 4a4^b, and tii0ntn our JL 
oMderh danger from flte heeomes most 
laadnent. The tendency of a daips Is e^^^Bes " ' 


Fig. 2,—^Diagram showing the cir* 
enit employed In findiag tbe starting 
point of a Are. 


gtsdtet beigbt 4a4^b,«iMi tii0nlnour 
oMderh danger from flte becomes most 

ImltMint. The tendency of a dame Is . f2w7!acftf. 

to tlee, due to tbe air currents, and In 'y lUi t "* 

providing eultoble skyscrapers for ear / o\ eJ^t 5<5A9W^ 1 

modern office buildings, and business es* IlMr i 

tabUshmeuts. we are at the same time cpn- n .—tti ij o ^( 0 ^ 'X'Jw 

stroedog most stiseeptlble llre-traps. In- 

etanorn such as the recent Triangle shirt |A 

factory fire In New York aty, bring this I IT 

sltnation very forcibly to our notloe. No ^ " . 

complete solution bos been found for the Fig. 1.—Simplified diagram of modem fire alarm box mechanism, 

problem of fire risks, and the modern 

tew dviic y has been to Insure heavily and comparatively recent date. Water sys- made la Die ari of Are lighting. Hut the, 
thus apportion the loas amuug a great [ Imgs practically nnknown. It la In- first systema were very lueffielpnl and too 
uumher of peopla But this matter of In- terestlnK to unto, that in the year 1800 costly to matntain In any hut a large clt.^ | 
suranee, If closely analysed, will show there were but alsteen places In tbe Improvements were smin made, and ns 
bow preposterous It really is. United fitates that bad water works. Am early na ISSO Messrs. Karnier and ('linn 

First of ail, to insure a risk Is to admit 'late as 1860, only M) towns had these sys- nlag brought, out the modern lire alarm 
openly that due care and diligence cannot toms. (The sixteen towns so eiiulp)ied up "bOx," This system Is aii iiduptathm of 
protect you. For lustance. If your auto-' to 1800 were: Buston, 1662, Hethlebem, the Morse system, wherein a wheel with 

mobile bad the common habit of running Pa.. 1764: PmvI- ___ notches on its 

out of gasoHue, yon would not think of donee, R. 1., 1772: - - Iierlphery acts up 

taking out Insurance against this posal- Geneva, N. T.. nil —“HI-- " 

blUty. That would be the most open ad- 178 7: Halem, ‘■y gg tacts to make and 

mission that ■you did not know how to Mass., 1798: Ply- zkMnmtmju' Jleif jurs break i h e circuit 

meet the difficulty. No, ymi would pro- mouth, 17Pfi; C/M LmmJ LMawil according to a 

coed to fill the tank agUtb whenever you Hartford. 1797; ___ pre-dclerrain e d 

found the supply was low. For after fill- Portsmouth, Wor- !•? code, a slrapllfled 

lag the tank It Is quite obvious that some cester. and A I- Fig. 2,—^Diagram showing the cir- diagram of the 

time will elapse before It is ngalu neces- bany, 1798; Pea- euit employed In findiag tbe starting ni e c h a nism cm- 

sary. but niit so with the fire danger. It body. Now York poiot of a fire. ployinl Is shown In 

threatens every Instant, and iiottalng at city, Morristown, ..i, ,»■. Fig. l. Koch box 

pr^nt cun forecast the occurrence, so N- J-. I^ynchburg. I'l* Ef has a different 

every time an owner takes out fire Insur- Va., and Ti^lncheH- ^ code wheel so that 

nice he admits that he does not under- t«r, V.a.,^1799: Oenii'nl cun tell 

stand how to cope with tbe situation. The N e w a r k. N. Y.. / by the code mes- 

fact is no one does. There Is at iwesent 1800.) The bucket |> [[ ' | T [ T|m | p HITlin 

no very competent protection against fire brigade and the | i ■ ^, 1 ...... ■ I H box the signal was 

risk. Ihand pump were |||| !| H m mjlH '||l transmitted. An 

Tbe fire risk Is very expensive. An then the only UlilH M ^ KiJlill ordinary Morse 

eminent anthorlty (Gorham Dana, man- means for fight- prluUug register 

ager of the Underwriters’ Bureau of New lug Urea, and no V-- at the central s(a- 

Bnglaud), puts our average fire loas In regular organlsa- pig. g.—Form of U-ahspe4 thermo- ti®" records the 

property atone as |B00 tier minute night tlon was oftectod. ,ut shown diagraramatlkally in mimlicr and the 

and day. That is an average yearly loss With the advent pig. 2. message Is traus- 

of 260 mllUons, due to fire alone. To this ofthewater mlttedtothe 

may be added 880 mlUlons chargeable to works system came the great Improve- projier engine house, either by hand or by 

indirect lorn In maintaining fire depart- ment in the form of the steam fire ciiglne an automatic reiH>aler 

ments, insurance companies, protective de-, This was similar to the modern fire eiiglue This system Is now in use In neurlj 

partroents etc, so that the total lire tax and was merely the appllcatiou of the every city In the United Stales The ac 
borne by the American people Is something steam engine to the fire pumiw formerly comimnylng engraving Illustrates the ai.- 

llke aOO millions per year. This Is truly operated by hand. But even with this pearence of the apparatus on Its orua 

appalling’ 1 powerful Instrument at command a very mental iKwt at a street corner. The corle 

Fortune Is waltlDg with a noose of gold serious defect existed In the system That wheel la arranged to be driven by a clock 
'to capture the man who can da'’!*® some 1". no means exist- spring and m e- 

Way. some means to meet this condition e«l for quickly chanism and the 

and cut down even in a small percentage cOmmniilc a 11 n g - ■ i= 

this enormous property loss. Further- with the fire de- 

more, any device wblcb prevents actual partment, if suoh 

fire losses, at the oame time savea insor- existed, or for 

gnee prenilums, so that th« reward will notifying the varl- 

be direct and sure tor the man who can ous Individuals, 

solve the problem. where there was 

Tbcto to besides a humanttovian stand- a vohmteor a y s- 
l«i tills mattet hf fire ptobiWlop, teni only. This 
The lw|k of property, h^swever hsermons, dlf f 1 c u 11 y was 
eannut ^ oempartd with the loeo of hu- "olved by the elec- 
liwu lives every year twoguse of tbe Jack trie telegraph. Al- 
o2 8fltei«m:^ fi*» protectloi*. OolmmquemJy/**'•’ 
fi^ hi oh ufided Incentive tor the eolu-ifitoiffi wae Invent- 
ivohlem, ' ed ifl about 1882-' 

ftotohJiW oMrUse^ mkde 

fire* and at ttie pewk- Pwh*ht «t *»»• ***' 
tomaW*'the 'chief .'Uitd Vtoo- ‘«*te, not uh- 

. fitoklea, mm a mase^asiw*, *• 

'|i> Bstepma tosw^, ,«>»» jjiwi; 'gtuiiy jtor 

to;ahkat i* pht^' •' __ __, 

ln5fii:ih- .. to IKI brought « 

.dltlmi of Ho W' ‘ ' Jlwtefc dTM fire alarm'ststhm. consldarable dle-l 


Fig. 8.—Form of U-ehape^ thermo- 
etat ehown diagraramatlkally in 
Fig. 2. 


herein a whet*l with 
n <11 c h e s on its 
lierlphery scls up 
on a pair of con¬ 
tacts to make and 
break I h e circuit 
according t o a 
pre-del er mined 
code, a simplified 
diagram of the 
ni e c b H nIsm em¬ 
ployed Is shown In 
Fig. 1. Kach box 
h a H a different 
code wheel so that 
Oenlinl cun tell 
by the code mes¬ 
sage from what 
box the signal whs 
transmitted. A n 
ordinary Morse 
printing reglstt-r 
at the central sta¬ 
tion records t h e 
nnmlier and the 


ve-1 projier eaglue house, either by hand or by 


spring and m e- 
elmnism and the 
whole Is contained 
In n w e a 1 h c r- 
proof Iron Iwx or 
casing. Access Is 
tube gained t u 
the releasing han¬ 
dle by unlocking 


tallied in a small 
iron box with a 
glass front Tills 
glass front must 
be broken to se¬ 
cure tbe key for 
unlocking the 1k)x. 

This s.Nsiem of 
fire protect Ion has 
a u Inherent d e- 
toet It Is neces¬ 
sary for the fire 
lighting apparatus 
to lie brought a 
conaldorable dls- 



JBbatefc OTMM fir# oloim otsthm. 


lance to the tire after the detection of the 
hlasH* and the dela> is-ciisioneil by IliHlhig 
a Are alarm box and o))erating the same 
Even thou, after the fire uiqiarutus has 
arrived at the box, 11 is ueeessai.v to llinl 
the exact location of the lire and to eon- 
ncct the apparatus to the nearest hydrant 
Although the modern fire deitartmeuts an- 
remarkably well organized and the men 
are carefully Iraliual to do all the neees 
sary work in a surprisingly short lime, 
still It Is a fact that this system has a 
disadvantage of losing the first feiv min¬ 
utes of time when the fire Is just start¬ 
ing. and when It could most ouslly la- 
quenched. To aid In determining the 
exact lixtntlon of fire the electric ennncla- 
lor has been very widely installed. This 
Is an arrangement for Indicating at a cen¬ 
tral point the building or the room In 
which the fire has started 

In fact, as early as .Tiily 25th, IN-Kl. a 
jwitont was Issued to an Inu-nlor by tbe 
name of .\ddlsoii Smith of I’errjsbiirg 
Ohio The diagram shown In Fig. 2 !■ 
a sketch of the circuit emplo>ed. and iil 
though the latter Is reroarkablv slmpl- 
It Is as complete as many of the mialern 
Inatallnlloiis. The patent exiilbits a ver.v 
(>tBclent form of thermostat which Is 
shown dlagruminullcally In Fig .'1 Two 
brass cylinders made alr-tlght nie eon 
nected to i: tubes which are partiall.\ 
filled with mercury In the nature of the 
well known air Ihcrmometer The right 
hand cylinder having ver.v thin walls heats 
iiulcklv, and the air expands, forcing the 
mercury up to dose the contact at the 
fK>lnt "A,” whenever the room is heated 
iliilckly as by fire The other cylinder has 
thick walls and heats slowly, and In case 
of a general dangerous rise In temiiera- 
ture the contact at "P" is closed and the 
alarm "X" is rung and the npiiroprlate 
drop la exhibited. Substantially the same 
si-heiiie Is widely In use to-day. 

In about 1875, another Imtiorlant steit 
was made to overcome the defects of the 
central fire station system The so called 
sprinkler system was Invented. In this 
system, water pljies are run along the 
celling of the rooms of the bnllding to be 
protecttsl and about every six or eight 
f(s*t apart an outlet In the form of ii spruv 
nnzr,le is provided This nozzle is closed 
or shut off hv means of a fusible plug 
usually an alloy of metals. The plug 
melts at about n hundred and sixty de 
grees The water In the pities lielng con 
stantly under preasure, is forced out and 
sprays or Hprlnkles the H|iuce Itelow It fur 
an area of about 4(> square feel This Is 
the usual siiHce supposed to be iirotecteil 
by each nozzle. This system, when prop¬ 
erly Installed Is claimed to be very efli 
cb-nt, and It Is stated on reliable author¬ 
ity that about ninety tier wnt of fires orlg 
Imitlng In buildings protectcal bi sprink¬ 
lers arc uiitomattcally cxllngulsbed How- 
ex er, this figure is xery misleading. Tin- 
great difficulty Is to keep In suitable 
working coiulltioil the eomiillcal»>d sXNtem 
of i>lia*s and valves i'bere Is (sinstaut 
danger of leakage or tampering with tbe 
plixcs by uunuthorized la-rsons In exent 
of an actual fire unless soimsxiie Is at liaml 
to shut off the flow of xvater. the siirlnk- 
lers XX ill cuntiniie to flood thx- building 
.*<0, although the fire Is put out the xlain- 
age from water la-comes excessive. 

The cost of such systoras Is very higli 
It Is estimated that the average exist per 
sprinkler. Including the m-cessnry piping, 
valves, and sprinkU-rs, Is almut to S4<» 
This is exclusive of any inelei equipment 
or alarm devices. This high cost Is par¬ 
tially accounted for by the attttude which 
the management of water companies evince 
toward such Installation. It la a peculiar 
fact that a regular charge of from $25 to 
(CeaoMed m pag* <ir.) 








SCmiCA}ffil 8 CAN 


Starts Every ume 



T his U-S-L Electric Starter ghows correct application of a correct 
principle of electric motive power. 

The “field’* of the motor » bolted fait to the itationary crank-case 
of the automobile enctne while the “armature" it bolted to the crank-thaft 
in pjace of the engine’# fly wheel. With the turning on of elMric current, 
the “armature" revolvei and thus starts the engine. 

There is no “connecting lever" to throw, because the U-S>L Electric 
Starter is built as an integral part of the engine, dirtct-anfucUd. 

As there are no gears—and onlv the “armature" moves—the U-S-L 
Electric Starter is noiseless As the armature" is the only part of the starter 
that moves—and as it utilizes the crankwshaft bearings—there is nothing 
about the U-S-L Electric Starter to need oiling. The only points of fric¬ 
tional contact arc where the “brushes" meet the “commutator" and these 
"brushes” arc, of course, ‘self-lubricating.” 

Being especially adapted to—and built for—each type of engine to 
which it IS attached, the U-S-L Electric Starter is always amply provided 
with power. It will “spin” the stifFest engine, turning it over at from 150 

to 400 revolutions per minute. _ 

When the engine atuini \ < ertain speed I 
the II-S-I. Electric Starter becomei a gtturm’ 
to- of electric current ft then recharges the 
batterv for further starting and also providci 
your car with light 

Thus—with the IF-S L Electric Starter, 


Sooner or later you wtll decide to buy 
niy caiB equipped with this starter—/frr/, 
realise it is unfailing— ttcond, because of its 
impheity—rt/Vy, because it is noiseless— 
wrM, because It needs least care and atten- 
\<m—fifth, because of its perfect balance— 
\xth, because of its lightness—and Mvtmth, 
ecause of economy 

fVito ar fir tHfirmatnn. Uu cMt^si. 0^* 

The U.S. light & Heetbg Co. 

Gtntra/ Ofieri M Chard ShmI, Nsst Tarh 
Faeton NIstsn Fslis. N. T, 

'we Siattom i 




A ll Olf I'DOORS IS an entirely N EW 
TVPE uf outdoor tnagarinr. Facts 


;riiels —the husks discarded 
fesfions in simple language, 
■r adapted to its special season. 


fiscBNTLr PAimriD mmtwmi 
ThM* eoliMSM we stn psMpteea. 

The notlcea Me Uiaerted by iwedid 1 

meat with the iBTentsmk terae en nppUeZ' 
H«B to the AdTMitslag DepfKniMt of. tk« 
ISofMCiriC AMUICMl. 


BKlBr-PTsACKSiT FAOTWHB*.—J. B. Fnt»- 
uiiuMi, Its Crdar 8t., Rosbary, Boeton. Maea, 
Thle placket fastener la arroBced to eauee the 
rdgea of the placket openlBg to doee upon 
each other vithont a gup. It eoaaletS of two 
flat members, obs at which ii provided with 
hooka adapted to catch under the other mem¬ 
ber. and thus provide a ronttauoua closure of 
the placket. 

HATPIN OXJARn—L. RBOHtncHSrrBN. 
Manhattan. N. Y.. N. Y This pin la arranged 
to permit of quickly and ronvententty placing 
the same In position on the end of the pin, to 
protect the point of the pin when the latter 
Is In use for fastening n bat to the bsad. 

BlaetrteJtl IMvIean. 

KLKOTBIC SWITCH. ClBCUlT BltKAKBB. 
.VNH TUB LIKB.—D K. Uonnis and U. A. 
LinTBk, Carlton Worka. Loekburat lame, Cov¬ 
entry. England. This Invention rotates to 
switches or circuit breakers of tbs thermal 
type, u comprisee the combination with a 
tension member adapted to be heated by a 
current passing through or arouhd It and 
iiipsna for retaining the switch nr the Uks In 
the closed posttton, of s spring or equivalently 
lontrolled oaelllatory stmt like roemlwr on 
which the tension members Is adapted to easrt 
or modify an approximately end-on presture 
and which can move through a certain angular 
diatanre on either aide of a dead center. 


HAY BTACKBR.—H. A. r>AKiBL», Hlmeon. 
Nrl> In this Invention monns la provided for 
permitting the draft animal to travel In any 
direction from the stacker while raising the 
fork, and wherein means Is provided for re¬ 
turning the fork to original position and for 
cnsblonlng the return so that the fork strikes 
the ground lightly and without Jar. 

ATTACHMBNT KOB HAY PBE88BH.—J 
.1. H Hawyeb, B. F. P. No. S. I,eztDgtDn, Ky. 
This Invention eoinpreheads mechanism con¬ 
trollable In part at the will of the operator, 
and in part automatically for threading the 
wire through the prees and aronnd the onfln- 
lsh<-d bale; for tightening the wfro around the 
Mie; sod for meaauring and cotrittg th^ #lre 
Into proper lengths to avoid waste of wire. 

WHBBL CULTIVATOR.—8. T. Hudson, de- 
eessed. Mary E. Hudson, A. H. Young, sxscu- 
triees, Blverbesd N. Y. The Invention com¬ 
prises the combination with the frame, the 
drag-bars pivoted to the frame and rarrylog 
teetb or sbovels. of a lever, a borlsontally 


chalDB pendent from tbe angle arms of tbe 
sbaft. and having atirraps which are applied 
to, and freely slidable on. tbe drag-bars. Tbe 
Invention relates iwrtlcularly to stub-axle eultl- 


ar Ceaaral l«l«roM. 

NHBPLB.-O. a Babb. 21T Fenlmore Rt.. 
Brooklyn. N Y. A needle for faatenlng on 
targe battooB In heavy garments has been pro¬ 
vided by Mr. Bell’s Inveatloa. it can ahw be 
used for rastenlng on price tags. Tbe needle 
is provided with a clamping element In tbe 
form of a rcsIUent arm which bolds tbe thread. 

TOBACCO CIITTINU BO,Y—W. K. RoxsTM, 
Ja.. Henderson. Ky. With this eutter a retell 
merchant may coDvcnlently handle tobaccoa 
which have been pressed together in strips or 
blacks of the foil length leaf A farmer or 
grower of raw leaf tobscco may qualify under 
the taw as a nianufarturer of tobacco and 
press his tobtreo In shape to lit this apparatus, 
and after paying the tax on his tobacco, aell 
it directly to the inerehont 

MBTHOII UF M.VKINU COIAIBKP PltOTO- 
GUAPHIC BRPBODlT(TION8.—J. LkWlSOnM, 
Manbattaa. N. Y., N. Y. The larentlon per- 
talna to a procets In which use Is made of the 
orlgteal blue color of a blue-print reproductlaa 
as one of the ordinary spectrum colors, and 
use Is alto made of red ooain for tbe red and 
auranUa for tbe yellow. The mixture of tbeao 
three colors obtains substentlally My of the 
spvctrum colors. 

QARMBNT BAG.—U. B. FAbg, Germanta 
Bank Bnlldlog, Kavannah, Osorgla. An Im¬ 
provement In garment baga or bap for bold¬ 
ing garments it provided by this Invention. 
It will be fooDd to ho useful In tbs dsUtery of 
ganeents gs well as In protectlag pRneats 
temporarily or from season to teneon. 

DBTICB FOR BBTBCTINO BUSPBNPBD 
MATTtB IN OAaBB.— W. W. BtwMio, 868 { 
UaktaRd 8t.. FMttburp, Pa, An Object Of 
tbe present invention is to prevllto a device In 
which a loea) ctroult may ba eUsitlsed for the 
imrppae of aoundlng an aUnh. MtomkHcally 
regulating tbe dnlft or for any other pnrpoae. 
whenever the ps lias a certain Awioimt Of saa- 
pended matter preatirt. 


Inf wlM in tBa vnMM 

•trala oV RtfOtlli m hahk-ita) 

py casfa«i A ftwthar otfjhct ta to povMe A' 
loek in whUb It la lmpMihti>ie tb jikk 

BAnm BABOB.—ti. HtgTgK, Kahhattiii; 
N. Y., N, V. Tbe invenW pkovidaa nmlnt*; 
for adjaating bladM with teferenei to tbe trorti! 
to be performed; provides g tonetrwittan 
adapted for poking within amgll e«Bi|MMi|li 
and provldea a eonattuctlon arranged to faetlli 
tete the nveessary eleaniag of the tool. t 

HnoklHM n«4 imeelinithtnl Btavican. 

FUUIT 8IZMR.—L. B. ftaurtiaB, Dnnhdili. 
Fla. This device automatically soparatea fr^t 
such as oranps. grape fruit, lemons and tpe 
Uke Into loin, each lot cootetnlng frnit of th« 
same alae. The device Is positive In aettoa*' 
and will site tbe fruit without causing tludq 
to rub against one soother. 

BBWIMO MAOHINB A"rTACHM;BNT.-4l, 
RosgUMAN, Manbattaa, N. Y.. N. Y. The in¬ 
tention here la to provide an attachment fOt 
movtag a portion of tbe pocket strip to one 
side eo that the corresponding needle miiges 
the said atrip portion with a view to provide 
a aide entrance to the pochet for the inaerttnn' 
or removal of a atey. 

PNEUMATIC 8CALB.—B. H. Habback, Port 
Smith, Arkansas. Mr. Harbsek has secured 
two pstoate on pneupiatlc luiales. The weigh¬ 
ing Is accomplished by a fluid, preferably air. 
Instead of by a serlea of beams, weights Or 
pprlngs. etc., supported on bearings. It to 
claimed for the Improved scale that it ia wore 
durable and iuore accurate than tbe cuotomary 
type Special provision Is made for the re¬ 
duction of friction of the movable parts. The 
srsle may also be rrsdtiy assembled or taken 
spsrt for inspection or adjustment. 

Prime lllavem an4 Thoir Aecosmerlss, 

KTBAM GBNKRATUIi --H. A. TcaUMIU. 
G, F. P. Davis, and A. ,1. 11, Tramuiu,, re- 
Bpcetlvely of fid Newton 8t>, Surrey Hills; 88 
Csmberwell road, Camberwell, and BO Newton 
8t. Murrey Hills. VIetoria, Australia. Amaug 
the objects whirh this inventloo hM In View 
are while generatlug steam at high or lew pres¬ 
sure, to BUtomatlcally beep Its own water 
level, also to automatteally malnteln a pee>r 
determlnsd steam preeeure ; to provide afluiugt 
primlog to raise stesm quickly; to work with 
himost perfect safety, to enable oqe or more 
of tbe tubes to be removed without stopping 
the working of the generstor. 

OAGB COCKH—T. W. OniMin and C. J. 
BATHSas. 811 Mouth Oak Street. 8apulpa. 
Okta. This gsge Is of such construction that 
when aaooolatcd with a holler In operative poat- 
tlon It may bare its entire outer portion broken 


eeat. llene*> It Is particularly adaptable for 
use on locomotives where accldebts are Uablu 
to occur which, with thn usual gage cocks, 
might result In tbe esca|ie uf scalding steam 
into the locomotive cab. 


nullfruTB Thoir Aecoomrloa. 

NUT-LOOK.—K. O. Davis, care of Wlliner 
T. Fox. Cltlaens' Trust Building. JoSertonvIlIc, 
Ind. In this nut-lock a wasber Is employed 
having a polygonal eye adapted to embrace 
the nut, and a second relatively flxed holt wash 
er formed to engage tbe adjacent flab plates 
so as to hold tbe holt washer against turulng. 
tbe respective waabert having Intoriocklag 


HHSILIBNT WXIHKI.,—G. Doarvat,. 3818 
Bast 37th »t.. Oaktand, Cal. Tbe Invention 
provides a plurality of resllleut members and 
a surrounding and coactlng spider snd frame 
■trncturo which wilt bold the resilient members 
preperly in place and present a substantially 
rigid atruotoro having a resilient radial action. 
Tbs parts are made substantially as dupli¬ 
cates so that any number may l>e assembled In 
a sliNita whvel and thna present a wheel of 
any deairad otrength. 

Nova,—Copleo of any of tbasa patents srtll 
bo turnlahsd by the 8<i»HTtvto AunaicAg flar 
ten cents each. Fieaso state tb« noiM of tnl 
patentee, tltlo of tha Invoutlon, aqd date of 
tbla paper, ___ 

Wn wish to call atteiittM to the tact thgt 
we are In a position to render competent ier- 
vlcoe la every biancb of patent or tnde-na8>k, 
work. Our eteff In compoeetf eC meoluuileni, 
electrical and ebemlcat egperte, thoronikflF 
tMlaed to prepare and pre«e«nte au patowt 
appUcattonn, tereepoctlve of >t)w conipleg agtoM 
et tha subject matte* InvelYbd. <W o( the l#%< 
ctalteed, toebalcal. or setoutHto taerrtedpe wi 
iqntroditlMrpfer. 

Ere aleb ^,^va aMieeiatm' thraagheut > 
woriA udte agilM Iti of potent 

and tmdefutek itpp^tieni Ited in au tupt- 


aitU^WMm amd Ystodei , 

HALB^TIB BUCICLB—B* A. FlMM, car* 
of Fuats Buckle Cok. Weatb*rt8ra> Tsau. 

Thla Inventloo is an tii»prov^ta8n| fii «HW# j 

, buriiirs aiid has for dn etM' * »:# 

noret eedfltriicllen j , 


' ML Bkriiilii'ri ' 
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mMjM !«««• <na writ* luUy Mid frtMy to HoM 
VCfc.wroAnot ia Mgord to th« liMt way of 
oMajUalrOatootwa. Mom* ^ dutolM* or ■ 
owlu of yinio mvoatioa and « doMriptioa or 
, tiM {do<rioi. Mittidiaiatf oycMtJoa. 
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aaOM tliaa aiaty yaan, asablai «• in naayawai 
to odaita in ratfard to aataatafcility without aay 
aapaaottothaolitat. Ovr Hand Book an Pataati 
ia aant fraa on raqoart. wiflaiM onr 


All pataata aaourad tkroudk ua am daaarOad 
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AMERICAN. 

MUNN COMPANY 

961 BROADWAY, NEW YORK 
Bmaak Offiaa. 699 F Stmat, Waabiagtoa. D. C. 

Qassified AdyertUements 


mom Bmoma. Um caanM duoUeaaad. 


•USINBH OrrOKTUNITIBS 


M at OUT loieai faoraaaata t lvaa and 


^WILt, BKLL STATU RIGHTS for 
Sactional OurbiM for Waite; nquloi 


NSW BOOK rOB vov 

.r rjS 

ggj^jjwaB. ^lustuo * ^ ata n. chaA^t., 


portteulan addw Old Hoiwxly Uaater Oo.. Naw 
Wadtaston. Gblo. 

VOK SALB-U 8 Patent No ].(M4.aqB Orn^y 
bapmvad eonntniotloa In Automauc Moalita Db- 
vfeaa. Pur ruH naniciilara write to: m n o te eu 
Luaa, Koftro 87, Aanttegu, Cuba. 


3 £ 1 ^.lMSSn^Srif^ 

tloo to O J. Klndermann. Ha* Temoe. Way^Uo, 
South Auatralln 

am.ffimrw wantbd 

thiM miirriv iww. Writn fir nutSt today. Can, 
sold MQ|. Oo.. 8IM Sisal Btiw^. Ohicaso. ni. 

_INQUI RY COL U M N 

BKAD THIS OOL.GMN aAHBytri4,y. Yoo 
will Bnd inquIriM for certain cImnMO of arMelaa 
numhered In conaacutlve ardor. IT you nnaaroe- 
ture thmn soodi write ua at onoe and we will sand 

yleo In eeery we U U noeeamry to Mee ilht mimOar 
nfm* inquiry Where inaBufacturara do not 


Si?e^ W.^‘Srte!5;8SS; 


Inquiry No. MIS. Wanted Uui namaa of manu- 
Ihotwm aul manufactnmM nswM who make pat* 
anM artliK aiM other unMUl davioae whiph apM 
to I& puwM and which can bo uieS la a mail oMar 
miainaaB and by oanaaaa nr a. 




Blaetrical Fire Protection 

(OcaeiwM from fopa ttS ) 

IpeO Is IlMwntlod of overy four-inch con- 
Dsetton nuidc lo the dty miittid. This Is 
exclusive of the meter rent, which the 
UWner Is also forced to pa.v. Now the 
sum who Instnlls the moat efflclenr form 
of sprinkler apparatus has to stsiul this 
OlUirjKe merely for belug connected to the 
city mains. The owner of a buildlnK with¬ 
out such protection Is not required to pay 
any churge whatsoever, but can demand 
the Installation of tire hydrants at his 
very door. Yet it) the case of fire no 
cfaurge Is made for any amount of water 
required to be thrown upon his bulldliiK, 
and such quantity of water is very much 
greater then would be required to extin¬ 
guish the same fire by means of the outo- 
matic igtrlukler. do In the case of a man 
owning, say, a 1100,000 factory or building 
who has expended alsmt 920,00(1 to ade¬ 
quately protect the same, a charge for 
every drop of water used Is made. The 
improvident mail, disregarding the safety 
of the comoiiinlty about him. Is charged 
absolutely nothing for the water that may 
be necessan’ to extinguish the Are In bis 
building. 

The Installation of such protection ma¬ 
terially reduces Insurance rates, but II 
often gives a false sense of security and 
the owner will reduce the amount of in¬ 
surance carried. An incident Illustrative 
of this condition occurred In New York 
city. An owner who boasted of his com¬ 
plete protective system, which consisted of 
four connections to the street main, was 
Informed by an inspector that three of 
these connections were found closed, atiA 
In fact, the valves to the mains *«rf nfver 
been opened. 

Happily Ihe aid of the electric current 
has lieen secured to furnish a better pro¬ 
tection ill the matter of such tnstallatloiia 
Instead hf having the pliNw constnntly full 
ot,wa!<cr. RWl ,th«8 to Ihe danger 

of freealng and corroding, thermostats 
are placed throughout the protected urea, 
and u|»ou a dangerous rise of the tempera¬ 
ture tlie valves are clectricHlIy oiieiied. 
and upon cessation of the blase they are 
again closed nulomatlcHlIy. By this 
means flooding Is preventetl. Klectricol 
witacts are placed at every valve to pre¬ 
vent tampering with the deriee. ainl In 
case of unauthorised dosures of such 
valves an alarm is rang at a central point 

By means of such improvements u more 
adequate protection Is secured, but the 
prohibitive cost renders imperil live ii 
chearier means of set'urlng the same ends. 
Future developments along the llm-a of 
less Cfsit will show an Increascil use of the 
thermostat and other electrical devices 
which have In the iiast shown themwlves 
to lie the most reliable and elBclent means 
for securing Are protection. 

The Current Suiqilenient 

I N a paper read before the Kaihvay Club 
Of nttsburgh, Mr. G. K. Kyder deals 
with the maintenance and oiierntion of 
Kutierheater locomotives, showing how, by 
proiier atteutlou to oortaln points In con¬ 
struction and operation, this tjpe of loco¬ 
motive effects economies over the type em¬ 
ploying saturated steam.—Prof. O. J. Tll- 
den’s paper on the Kinetic KATects of 
Crowds Is a contribution on a subject to 
which hitherto only occasional and pass¬ 
ing attention bad been given, namely, the 
effect of movements of Individuals In a 
crowd, upon stnictures such as bridges, 
gnuidatanda, etc., occupied by them.—]>r. 
A, Idaverlck, in an article entitled ‘’Blun¬ 
ders Made by Nature,” shows bow the 
ttRnwn body, so far from being perfectly 
adapted to Its environment, has a number 
of uatnral features that positively' Invito 
disease,—A comblnatioti of the Ostwald 
Iftoem tor making nitric add from «m- 
meol* with tbe manufacture at caldum 
tjgwuaailde Is desccibed.—M. W. Parry. 
'Wrltoi on Pormaneut Roads aa aa lleoa*: 
wailc Naaea8lty.--«liM> tMrd tastalment of 
idditonaiit Gfldoitel 3. B. KnhU's article 
«tt tlfisiipQMiuNl ^>9 with ocean traf- 
*1> aiia.tyalB 




This American 
Adder 

Goes on 150 New Desks Daily 

Here is an innovation hardly six months old. A perfect 
adding machine foronly$35-~rapid, full-size and infallible. 

A machine which adds, subtracts and multiplies-—com¬ 
putes a hundred figures a minute. Which anyone can 
operate—which never makes mistakes. 

A simple machine which outdoes the ('omplicated. A 
low-priced machine which does the work of tlic costl>. 

The machine was so welcome, so widely-wanted, that 
the sale has jumped to 150 per day. It is now the most 
popular adding machine in America. 

Note the Advantages 


The price is so low that every 
desk may have its individual Adder 

Instead of the central machine, 
for which workers must wait, you 
have at the same cost a number of 
adders. 

No expert is needed. Each 
worker makes his own additions. 

The American is also a portable 
Adder, weighing but 17 pounds. 

No need of carrying books and 
papers. Place the machine where 
they are. 

Small Offices 

Competent adders have hereto¬ 
fore tost El50 minimum. Now 
comes a machine at 3.15 which does 
all that they do, quickly and 
accurately. 

These machines by the thousands 
arc going to factories, shops, offices 
and stores which have never afford¬ 
ed an adder. They are saving 
labor, prohibiting mistakes. 

A million men will have this 
Adder when they find it out. 

Accuracy 

There are only seven keys. The 
figuKS are clear. Copying mis¬ 
takes arc improbable. 

Rut each complete number, be¬ 
fore the addition, shows clearly on 
the keyboard. A glance checks it 
up with your copy. The machine 
it^ newer errs. 


A child can do this, and a little 
practice develops wondciful speed. 

Please pioveall this You i.ecd 
this machine if you ever woik with 
figures 

It is m.'idc by one of America’s 
largest metal workcis 

It has been adopted in thousands 
of offices, large and small It out¬ 
sells any other adder. Do not wait 
longer to trv it 

Ten Days’ Trial 

We will send a machine on ten 
days’ trial without any obligation 
Our local dealer will deliver it, or 
we’ll send it express prepaid. Test 
It ten days, then discard it or keep 
it. Let the test decide 


We want exclusive dealers even 
In the amallesr towns Sales are 
made everywhere. Write for our 


n u gq AOdiiMC Msehla. DWtehM 

Am^ncail Lan COnqMUiy 1209 Monroe Bnildoig, CSikaio 

Baateni Balm Dapartmeat, 490 W. 14di Street, New York 





Technical Schools 


•hkll beriiniu nii (uiHtounr.» chmnUitor» iibvatkrebr- 
J«ct qiimtIorM IhupiiuleMranU TheBdltorwUI 
JO plowwl to old nwdHra <if Qio 8donti& Aittorlom 
In (IticifliijK th<i Tnifctter of tocbtiiosl for 

their aoiiii Aildm KducstkMlUOunMU. 

The Craven School 

Mtttitttck, Lni( idud, N. Y. 

A boj's’ tjoardinfi:-Kchool offerin(f thoroug'h 
preparation for college or technical school. 

Delightfully situated, where salt-water bath¬ 
ing, boating, fishing, and sports of field and 
open country afford wholesome recreation. 

A school where the boy with a scientific bent 
will find encouragement. Laboratory; scienti¬ 
fic iipparatus, including wireless telegraph out¬ 
fit ; dark-room for photography. 

FOR VF.aa-BOoK WRtTB TO 

Charles E. Craven, D.D., HesdsMUter 
FOR THOSE WHO CANNOT AFFORD 

A FOUR-YEAR ENGINEERING COURSE 

Two-Year Pr«:. 

AppUed UatiMr Ckensktry 
V_ Moehliie Conetruction 

LowTailioB. Write MW for llliMtratadCMaloa 

Pratt Institute, (Dapt. S) Broaktyn. N.Y. 

Polyteclmic Instituteof Brooklyn 

COLLEGE OF ENGINEERING 


_ SCIErniflC _ 

The Indiietdal Need of Tedmieyiy MiMd MeiMq!^ 

The PoSalbUlties That Awatt the Brdraiilic Enfiacer. ' ' ’ 

By Chester W. Lsrner ^ 

HESTER W. LAREER in hvdmuUc (Hi^ncer for tho 
L V./ Company of Cleveland, He ha» bem Meniifled uiitk the hydrtmUkt larMae indut- 
try Mnoe IBOS He hat detioned hydmuUr tn/etpment for water power development 
IH varioa* parte of the Vntted Statce, Heeieo. and Canada, notoMe ampnff lehleh are 
the Electric Development Company of Slauara FalU, the UiaeieeitEti Mwer 
Company at Keokuk, Iowa; the Cedar Eapldn Manufacturinff and Potoef Company f 
of ilontrrol, the Ontario Power Ctmiiany, and Shawiniyan Water and Power Com- 1 
pany, Shatcinigan PaUt, Quebec. i 

He fa 0 ffteelSer of the American Society of Civil Enyincire, the Canadian Sodety 
of Civil Enpinffire, the American Society of Medtanical Enyinaerg, amiooittte member 
of the American InttiHite of Etecirical Enyineert. He fa a member of the Cleveland 
Enyidevriny Sodety .— Uditob. | 


made to order ^th my 
own private teenogratia 
baacL TbsysmBfesdefreei 
a ieaTlrliidi 1 dhnOvhnili 
in a moutttshlouB tUstriot 
in Cuba. 

Tobaooe has tooe bamt 
my hobby. Btit W j#5 
yesw I vsittiy aoWht % ; 
this mild and eniaMte 


FRED W. ATKINSON, Pb.D.. PeteMaat. 


I Alfred University 


CHARLES P. aiNNS. Dirwitor 


New York University 

SCHOOL OF APPUED SCIENCE 


iKagluwrloa Dullotlii upon uppllcati 
C£ORGE C. SPRAGUE. Reilstrer. 
Wwhiotfton Bquere. New York 


Some Instructive 
Scientific Papers 
on Timely Topics 

PRICE TEN CENTS EACH. BY MAIL 
I ARTIFICIAL STONE ByLP.Fwd. Apvw 


THE SHRINKAGE AND WARPING OF 
TIMBER. Br Hwold BwbrsW Aa teeditei 

pcMDUbon of modom now,; fully Uuilfalad. Sen- 
Pfic AaKman Supplsnsni 1600. 
CONSTRUCTION OF AN INDICATINC OR 
RECORDING TIN PLATE ANEROID 
BAROM I ^IL A 

DIRECT.VISION SPECTROSCOPES. ByT. 
H.BUkodey.M A. AnoAombly wnnte.iiul»oteo 
ami cotsouily niuilraled utaolc. SaonUtc Aworieu 
Sunilonait 14B3. 

HOME MADE DYNAMOS. Sdcuidk AiMtiew 
Supplomnw 101 ondSOOcoouin awdUl MUchi 
with lull dnwinte. 


DYNAMO AND MOTOR COMBINED. Fully 
ldwMnl,S44«ndSSS. Tho nioeliiiM, eu bo run 
ELECTRICAL MOTORS. TW couiiuotiou .1 
767.041. 


PRICE TEN CENTS EACH. BY MAIL 

ORDER THROUGH 
YOUR NEWSDEALER 
OR FROM . 

MUNN tf COMPANY, /im , 

361 BROADWAY. NEW Ycmccmr 


To Uie yuuug mau with h iiatuml tattle 
for euKiu<H.rlnK, many lines of work are 
jirewnted. Oonatructloii work In rougliiy 
divided Into civil, luecbanicHl, and elec- 
trtcnl engineering, but thewe dlvlKlona 
overlap to such an estont thnt It In neces- 
latry for a Kia>clnllHt In otie brniicli to have 
a eouHlderahle knowledge of the other 
brntiPhea If he Is to l)e a well-rounded 
engineer. It Is for this reason that most 
courses In technical colleges are of a gen¬ 
eral nature until the last .vear. when the 
work becomes speclallzi>d Indeed, It Is 
an open question If nil undergraduate 
engineering courses sbould not be alike, 
leaving M|)eciullzed work uulil the iJost- 
griiduate course. 

Il.vdraullc engineering In Its various np- 
pllcntlons offers mni).v opportunities to the 
young engineer The great works of this 
luilure III progress on every hand ure con- 
staiitly attracting public attention Tho 
Panama ('anal, the great Irrigation pro¬ 
jects of the West, the numerous water- 
jKJwer dovcloiJiuents oil over the world, 
water siippl.v s.^ stems for large cities, and 
(he Improvonient of navigable rivers for 
water traiisporlallon, all sugg»*Nt great 
present and future opisirtniiltles for the 
hydraulic euglne<‘r. 

fVoiile at bilge do not ns yet fully aii- 
pr(>clute (he growing liuportnuce of water¬ 
power development to I be Industrial aud 
civic progress of this country. Although 
the (leveloiunent of water-imwer In small 
quMiitUles for various Industrial-purisjses 
has lioen conuuoii for many years, it was 
not until tl*e iierfectlou of the alternat¬ 
ing current generator made long distance 
transmission possible, thnt It began to re 
eelve any marked attention. The hydrau¬ 
lic turbine or water-wheel has been, from 
Its Inception, the most ethcleiit prime mover 
known, but until long dlstauci* electric 
transmission became a commercial possi¬ 
bility, wnter-pfjwer development was re¬ 
tarded by a serious Imudlcap. Itefore 
that time, the isiwer devebqjed had to be 
used at the place where It was generated. 
But wnter-imwer altos are usually remote 
from large cities or Industrial centers, 
where a gisid market for iHiwer exists 
This gap Is now bridged by the long dis¬ 
tance transmission line. The fact that n 
goiMl power site Is moiiy tulles from a good 
power market no longer prohibits the de¬ 
velopment of that laiwer. Plants are now 
In successful commercial operation, where 
the power has to be transmitted more 
than two liundred mli(<s. aud doubtless 
with the further development of electrical 
apijariitus this distance will be ronterlally 
Increased. 

Water-power development In this conn- 
try Is now ill a state of marked activity, 
and the development is certain to keep 
I step with the Increase In the demand for 
electricity. Furthermore, the demand for 
clectrle power is certain to be far out of 
proisjrtlou to the present nuriual Increase, 
due to the growth of our impulatlon aud 
our Industries. Water-imwer Is ordinarily 
cheaper I ban st«wm power, and lower coal 
to the consumer stimulates the use of elec¬ 
tricity not only for purposes for which It 
Is already commouly used, such as light¬ 
ing and power for fiidlortea and afreet 
railway lines, but also for many new' ppr- 
poses, such ss the electrlflcfttion of atiain 
railroads, electro-dhemlcal proisesMs, 
melHlIurglcal work^ and many ottwr in- 
dustiiea which sre depdtitlmit for «oia- 
nwrcial sucosrn upon dMBP powsr. At 
rssdy some of ottr isgfeM railroad-«#b 
.RBioi 


er to haul their trains, and no doubt the 
next twenty' years will witness extraordi¬ 
nary progress In this direction. The alu- 
mlnnm liMlustry In the tinlted States and 
('niuida alone Is now using several hun¬ 
dred tbonsand horse-power of electelcUy. 
all generated by water-power. The eleic- 
tro.chemlcal Industries of this eonntry 
are at present tar behind those of Europe, 
and the next decade will unqueBtlonabiy 
lie marked by unprecedented growth along 
these lines. 

The young engineer in search of a profit¬ 
able field for his efforts will do well to 
consldor the opportunities afforded by 
water-power engineering. Many Import¬ 
ant plants have been already built, but 
n« yet the field has hardly been scratched. 
The latest estimate of water-power devel- 
uiied in this country Is almut S.OOdiOOU'; 
horse-iwwer, whereas the undeveloped 
liurse-tiower Is roughly estimated at be¬ 
tween 6U.UU0,000 and NO.OOO.OOO. Further¬ 
more, practically all of the Imiwrtant 
plants built within the last ten years have 
b(>eii extending and increasing their enpar- 
tty ever since they were built. Then again, 
many of the older plants ore rebuilding 
and modernizing their winliuoent. This 
Is a contlnuouH process which will never 
end, and suffices to show that the work pf 
the water-power engineer will not he fin¬ 
ished even when all of the water-power 
Is developed. 

Handling water under low beads and 
lit correH|tondtugl.v low velocities Is a dif¬ 
ferent problem from handling It under 
high heads, where the velocity may lie as 
high as four or five hundred feet a sec¬ 
ond. The tremendous force of such a 
stream can be appreciated only by those 
who have witnessed Its destructive pow¬ 
er. It will iienetmte. solid tiodles as ef¬ 
fectively ns a drill, aud In turn la Itself 
almost Imiwuetrnble. It is Impossible to 
shoot a rifle bullet through a hlgh-preMove 
Jet of any coiiHirlerable size, aud the blow 
of an ax will rebound from It as If It were 
a bar of steel. j 

The character of the plant in all Its j 
features must naturally change to suit 
these different conditions. The water must « 
tie diverted from the source of supply in 
different ways and different methods must ■ 
be adopted to convey It to the power 1 
boose. The design of the iwwer house and 
the macldnery must vary to suit condl- | 
tlons, and sometimes steps must be 'taken 
to regulate the flow of tho river by means 
of controlling works built many miles | 
from the plant Often the Water will be I 
taken directly from the iwnd or forehay I 
into the wheel Chambers, and again It may . 
tie conducted for miles through tunnels 
or pipe Hues to the plant necessitating 
elaborate jn'ccautions to prevent bursting 
of the conduit If the flow of the Water 
should be suddenly checked. 

Roeb are the conditions which the hy¬ 
draulic engineer has to fkoe to-dky. There 
Is no tack of opportunity and there is no 
dearth of work. Men of abmiy snd eX- 
lierience are nnquestlonably in demand, 
and no man taking.up this 'work st the i 
present time will fall for tahk of oppor- * 
tuntty. . j 

AppiyiRg (Im.Vmeimm CIstUWr |r 
BoU W«ev8,—A nmehias tot, mebfbm 
bo]l,w«»vQs hse beea imtottted, Hoi ' 

Ml, to Robert 8, SluMrt at YrhoHsgt, Aim 
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THE HOLTZIROUIOT nLBCnuC COMPANY J 


$30 and Up 

Eaiy to put Portable. 
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StnmgPalRiit 

Diunond Holikr 


;P3l(e' il|Hd-the>itoilnute H<»M«r—wkh six 
, Mba *- shock absorber. *’ Worth 
knowrinit sbout Send for circular. 
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dreeler wmI Adbiae Pree 

Ufa. GoHaa A Soa, st-so V«fc rua, N. T. 




\T TP nvff.rIRS 


msm m 


wpanM lOMti 
«orr«Kpondlng Aboat 

M iwteiiti. (ubKCilptiont. tMOk*. ..... - 

will fTMtlr fadluAtc •n«w«rlti| yoar quw- 
tl«n«. w tn many caaea tbvy have to b« ra- 
(err«a to exporti. Tbc full namr and addrcai 
abonld M atven on rvery abaet No nttenttoo 
Will bo paid to nnalgnod quorlaa. Full binta 
to cerrainondenta aia printed from tlaa to tim* 
and willte nulled on requeat. 

(128S1) J. W. S. writea: WiU you pleaae 
aSatn hi yonr "Notoa and Querlea" oolumn 
what ofleot oamplwr liaa when added to gaao. 
lino for uae aa an automobile fuolT A. In their 
aeareh for a cheaper or a more powerful UM 
than Baooltiie for automoblloa. motorlata have 
Mod alRMWt every ooncelvable concoction of 
both voiatfle and baavy olla and have even 
mind aclda and camphor with the gaaollne 
m eeahih for the Ideal motor fuel. Camphor 
baa been Mod many timw. and while aomo 
reporM atate that it* addition to the gaeidlne. 

In about one ounce to five galtona of fuel, will 
mfaanou the power of the engine In which It 
la uiod, recent teata In England acorn to prove 
that no additional power la gained by Ita uae. 
No oIBclal teat haa ever been reported, however, 
and the only way to demoiiatrate the value of 
eamphor aa a meaqa of Increaaing the power 
of the motor, would be to make trial runa 
with and without tbe eamphor in the gaaollne, 
vMth tbe manhlna operating under exactly the 
aame oondlUona In both inatancea. It la doubted i 
I whedier any appreciable difference In power 
I would be ahown. 

(12862) E. J. D. C. Mka; In latitude i 

40 degreea north the aun rlaea at t;2B A M. 
pn June ISth (date of earUoat rlalng), on June 
SSnd (the longeat day of the year) It riaaa at 
4:30 A. M. and aeta at 7 34 P. M.. while on 
the date of lataat aetUng (June 27th) It aeta 
at 7:37 P. M 1 would like to aak' (i) Ouea 
tfala mean that each -day between Juno 13th 
and June 37th the aun la rMng a Uttle more 
to the aouth and Metting a Uttle more to the 
north, and that the apparent path of tbe aun 
through the heavena at thia time of year, la 
not parallel to ita apparent path at the equlnoxac, 
or In other worda. not parallel to the earth'a 
equatorT Can you recommend to mu any 
ndiable text book dealing fully with thIa aub> 
joet? A. The aun remalna at the aame dlatanoe 
from the equator on the day of the Summer 
dolatloe, changing Ita doollnatlon only about 
one aecxuid of arc It, therefore, rlaea and aeta ‘ 
at the aame dlatanoe north of tbe oaat and weat 
potnta of tbe borixon on that day Thia la 
true of My day exoept for the very email change 
of deeUnatlon durtog the dayttma The tact 
that the cun doea not rtae at ita earUeat and aet 
at Ite latent by the clock on the day of the 
Bummer BolaUce la due to the tact noon 
or midday by Uie aim doea not coincide with 
twelve of the dock, except on four daya In a 
year. The difference between noon and 12 
o'clock la oalled the Equation of Time and the 
•ublect la fully explained in the aatronomlea. 
We can aupply you with "Young'a Manual." 
price g2.S0 poatpald 

(12863) W. Y. MkB: ‘ 1. In its path 
through apace, the earth, during one lunation, 
travela roughly apeaklng one thirteenth of ita 
orbit or about forty-tour million mllea. How 
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Vertical File 

hr Blue Prints, Drawings, etc. 


This is the Saif e | 
and Sane Way to | 
File Blue Prints „ | 

—the way tu keep them clean, rJ 
flat, smooth and findable instant- [J 
ly; the way to hit- your drawmiis, ^ 
plans, sketches and all the hit:, ^ 
unwieldy things you’ve got to g 
keep handy somewhere. 

Don't jam them into pigeon IuiIcn, Ts 
don't shove them into big ilraweu, -V, 
don’t stand them behind yoii] desk tn ^ 
get dirty and torn and—lost 1' 

File them like letters A“VandK' -f 
Mammoth Vcitlial lilr will Ijkeiaie 


Folds out of the wav when yo i are 
through. The whole file when clnoed 
lakes up floor since of 4 ft by 15 m 
Made in two sires—for drawings 4()x 
36or44xJ0iii,. Priecs Plain Oak $41, 
yuartered Oak >46; Mahogany fOO. 

Send for Our Booklet - 

“TAe Pro/ier Place lot Ilhte I'/i/iti att,! 
Piaiumgs" ■ free whin requested on 
your business letterhead. 
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948 St Paul St, Rochester, N. Y. 
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Use KEROSENE Engine Free 




ground their oonuaim aeater of . gravity and 
(M tbe wnme tiffle around the aun. The motitm 
Ol A.p^t on tlw rim tX a wIm«I «I a oarrtago, 
hi the eanter of the hub goea along the road, 

1| Mmllar to thia. (3) How much greater la 
1|M ihMtmum apead of moon and oarth than 
li|M)r.*Bqlaln>amT A. At petUuUon the flrat ol 
,Jwiuwry, .«ha earth woven over about i degree 
eeipd^ At aphelion, 

«A July «d In wi3, it adved 
tim-lttnm'iSil mlautea Ig. aeoonda. sf^om theaq 
dMaiWca.tkom tbb aun oe 
MbMoU' the approMlaiiW 
M gtttW'IMiMnMi. -'ne bwe «MA' ■ 
..■Mttah.-Wb '«»«« not ft mi, 

la v«loel«ir"ie aaM M we atgr for..lM 
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The 1914 Hupmobile is in the hands of 
Hupmobile distributers. 

We believe this new Hupmobile to be the 
best car of its class in the world. 

By best^ we mean best in internal essentials, 
especially. We mean best in those 
things which make for long life and con¬ 
tinuous service at lowest cost. 

But we believe you will also pronounce 
it the most beautiful car of its class in 
the world. 

We believe we have put more mmey into 
the chassis than any car of its class in 
the world. 

We base these beliefs on our conviction— 

Thai the oA ibis new Hupmohiie 

grmde tied 

liisti ttoy wood; 




That this new Hupmobile is the /Offset 
aluminum —without regard tp cliws or pnce^in 
world; 

That the frame used in the new Hupittofetk is the 
costliest piece of pressed steel emstrutmon psftd by any 
car of Its class in the world; 

That the Hupmobile long'^trohe motor will 
pull any engine of its class in the world; 

That the HupmPbile ptmfM ts^l Wy—dcstofid 

tne costltest fxid^ napio mrttllirwetfoiif 
world; ^ 

That Hupmobile springs utiiiase agrea^f 
of costly steel —more than 2>000 tons**^theil 
other car of its class in pie Wodd; 

That Hupmobile beajli^*-*'Timkcn and HiMft 
—are the best m the wnridtioli? whole huitd^ 

ing being devoted to Hupeml^le bearingsT^ 

We gepeat—for readilncsi^ for 
lor smartness of style; 
for daily work on tlpe road; toe 
economy^-^we bdifiVfcthk^iam.,,llMfi^^ 
to be the besrcair49l m 


WmsaM^ mt Tiie^ mt4r Ifuimiotrtfir ^ 


cmlwMl vaivtw, tbrw bMtflas <Miik«h»(t liollowdd (ur 
rtrcalation of oil chftin drfv*Tor iDMooto and cant abaft 
oBlt puwrr plaat with roultlplo dtar ciuteta, full floatlna 
roar axk bood barmonliod with Kodr without abrupt 
break at thr da»b ftaaolloe taak uad«r thr x-uttlo da«li 


IUh*d July *1 lu ]he dafoaioMir—tbr rfrotniiod authority 
Hihowa tnat noarly all of them are Inriudrd In the latrst 


iiiriitH Thr bark of the front aoat In t' 
Ik npholiiterod tho doora ar< «pbol«t<4^ 
and glToa a more auliatantlal appearanet 


K rain vlaloa vrutllattuu windalib M rrplarea thr preirnt 
type though atlll blogrd at Ita point of attaibnieat to 
thi tar *> that It <an M lowtred forward It rt'atrrd 

IMcIty >r th net lino tank le Inert aerd npprort 
y throe gall ton. 

tiro* 3iix4iu(b will bo rogular oqiilpnimt for 
1 3110 tar alto dtiuountabk rtma not txtra liin and 
tire rarrtor whkh clamp* tbo riro witbunt ttutliing 
ibbor <a*ing 


lortrlcal ■tarting and lighting are arcoir 
Wtatlngbouw twt unit eyatom woparati 
■tarting motor- with Indwadent nagnrtc 
tbo ignition Is not tut off In mm atildti 


S!iJ" 5 ist 3 rAter: 


flywbool Tbo aatmt laotton of the oilM|Mn foot Wg* 
iiigage* ,tbo gear* alao eloaoa the gtanlfr'ffVMek> aM 
thr Rtarttug motor It ToyolTlnti tnotHy BWI ffb ttW IMm 
rugagi tbna greatly faclUtatfng the dpatame 
Tbf pjrrtiir lighting Molpmeat inrlodea two hmdll|bti, with 
l» I p bulna tdJutMoh' for focua and conUDatMt •Hfr 
trk and oil aide and tall lampa ^ 7 

1 urrent for the lamp* la drawn dirort from the jtanalMMi 
rxrept at very low apmd on blU gear, an that tko Mp 
trry current U uaed only for tbo atanlns motor fi* 
gnnerator autonmtkttly koepa the bnttwr off to 'fall OlMUlt* 
at all tluim 


Hupp Motor Car Company, 1233 Milwaukee Avenue, Detroit, Michigan 
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'KnUfrod at the Pont omee of New rotk, N. Y., M Seeond Clew Matter 
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The puritfute of thia foumal it to record ooeuraMp, 
aimplp, and intcreatinfilv, the roorWt progrett be tdetr 
Hflo ‘knowledge and induttriai aohievement. 


Sir Oliver Lodge's Address 

S o ranch r>nit>baMlH taaa been laid bp the dallp 
prem> on the few itenenillEatlona affecting pnychl- 
cal renenreh which Hlr Oliver I>odge embodlwl in 
the cwiclualon ot hie prenldeiitla) addrena before the 
Hlrtiiiughaiu uieetlug ot the Hrltlali AMnociatloii for 
the Advancement of Science, that the profoundly phll- 
OKOphical and critical eatlmate of modem aclentlSc 
Bchieveraeuta to w'hlch the major portion of the ad- 
dretw in devoted ia apt to lie overlooked. To those of 
oiir readera who take an Interest In this present traual- 
llon iieriod of physics, chemlstr) and biology we would 
commend a careful reading of Sir Oliver Ixidge’s test 
IIS it nppeurs in tlie current number of the ScuNTiric 
Amebican Si'ei't.BMEMT. Noteworthy os most of the 
presidential addresses delivered Irefore the British As- 
mKiiatiou have bet'u, Sir Oliver's umiuestlonably stands 
forth as one of the most pregnant utterances that have 
come from the Ups of a scieutifle man lu a decade. 

Nurveyfuit as from a mountain top with the unclouded 
eyes of u seer, the hattlefleld on which the new science 
is waging a conflict witli the old, Sir Oliver charac- 
teriises the sclentlflc iwrlod lu which we live as one of 
fundamental skepticism—not the theological skepticism 
of old, hut a deep-rooted skepticism which has all but 
undermined the lung establlsbed foundations of science. 
Sclentlflc men are begluiilng to ask whether the COD' 
Hcrvulion of energy is always and everywhere valid, 
whether the second law of tbermodyiiamlcs is not 
somewhere disobeyed, whether the long known and 
well-establislied laws oT mechanics bold true every¬ 
where and always, and whether the Newtonian scheme 
must not give place to something more than a mere 
upproxlmatlou to real conditions. Indeed, it Is argued 
li.i the new school that we have no faculty for ascer- 
tiilnlng real truth. What we once regarded os state¬ 
ments of fniiduraental. unassailable truth are now re¬ 
garded as conventions useful wily as quast-explana- 

tlOIlH 

Aguliist this enshrining of vagueness as an idol to 
be w(irshlia>d, Hit- Oliver protests. Much of it was 
brought Htmut by I he tendency to resolve everything 
into atoms. In that leiideiicy Sir Oliver sees danger— 
the danger that Ncleiitlsts may lose all sense of the cou- 
limillv of nature. Ills whole address Is therefore a 
plea for (‘oiillnulty. 

In proelnlinlng hlmaelf “an upholder of ultimate cou- 
tlnuil.i and a fervent believer in the ether of space" 
Sir Oliver Lotlge makes a strong attack not upon recent 
sclentlflc discoveries, but rather uinm those comprehou- 
sive iiegiitlve gcnerullKations froip a limited point of 
view, vrhirh are based on such exiierlneuts as those of 
MleheNoii and Morley on the velocity' of Ugh{. 

He Is thus hxi to decry the principle of relativity. 

■ If the principle of relativity in an extreme sense es¬ 
tablishes Itself, it stH-ms as If even time would become 
discontinuous and Is- supplleil in atoms, as money Is 
doled out In lauiee or centimes Instead of contiunously; 
In which case our customary existence will turn out 
to lie no more really continuous than the eveuttf of a 
UlnemiiUigraph seroeu, while that great agent of con* 
tliiuity, the ether of space, will tH> relegated to the 
museum of historical curiosities.” That would Indeed 
moan “the most fundamental revolution since Newton." 

sir (tllver protests against the present denial of 
(he existoace o^aiiythlug which makes no appeal tu , 


organs ot aeme and no rutdy reapooaa to kbofmtoirjr 
experlmeata. Whila ail th« laws dhootlatry a;iia 
physios way be applied »tt the or*, 

game domain. Sir OUver aagjnh to wi^ltMi whidlkar 
they are aufflelent There mia ha M donht thdt « 
living thing, while It obeya ftw lgiWs «( <kl«o 

imtlates processes and pro*«ie(| rMUlt* that. WltiSoat 
U, oottid not have occurred. hehavlpr (tf a mtlp 

firing shot and shall,” as Sir Opvar ptciairaatpnely psU 
It, “la explicable In terms of em>rgy, but the ttlacrtmlna- 
tlon which It exercises betweOtt friend and toe is not 
BO explicable.'' No mathematician eouM calculate the 
orbit of a common housefly. "A pfaysictst into whose 
galvanometer a spider hud crept would be liable to get 
phenomena of a kind quite inexplicable, until he dlw 
co^erad the Bupernaturul, l. e., literally superphyBlcal 
cause,” Accordingly f*tr Oliver risks the assertion that 
"life Introduces something inoalculable and purposeful 
amid the laws ot physics; It thus distinctly snpple- 
ments those laws though it leaves them etharwlse wn- 
dsely as they were, and obeys them all.” He can twe 
no logic lu trying to explain psychical phenomena In 
terms of physics and t^emlstry. There Is a deeper 
meaning Involved In natural objects than can be ex¬ 
plained by the taws of pbyslcs and diemlstry, “Flow* 
era attract Insects for fertilisation; and fruit tempts 
animals to eat It In order to carry seeds. Bilt these 
explanations cannot be final. We tove stUl to explain 
Insects. Ho much cannot be necessary merely to at¬ 
tract their attention. Wo have further to explain this 
competitive striving toward life. Why do things strug¬ 
gle to exist? Surely the effort must have some signifi¬ 
cance, the development some aim.” Sdenttflo men are 
too prone to confine themselves to the mere macliluery 
of existence. Because that machinery obeys all the 
laws of chemistry and physics,. Sir Oliver finds that 
sclentlflc men sre blind to Its other functions. “Sdenee 
may not bo able to reveal human destiny, but it cer- 
tanly should uot obscure It." 

Tuninf the Chagra River 

W HEN the United Htates Ouverument entered 
mwn the construction of the Panama Canal, 
It was realised that the most dllBeuIt physi¬ 
cal problem confronting our onglncers was the turbu¬ 
lent Chagres River. A shallow and gently flowing 
stresm in the dry season, the Chagres, fed by the heavy 
rains of the wet season. Is liable to become transformed 
within a few hours Into a mighty torrential river, with 
a flow cvinparable to that which passes over Niagara 
Falls. Tile causl runs approximately north and south; 
the Chagres, flowing from the east. Intersects the 
canal, approximately at Its mid-length, and, at the 
point of Intersection, turns somewhat abruptly to the 
north and flows lu a course generally parallel with the 
canal, to discharge Into the Atlantic Coean. 

Manifestly, any plans for the building of the canal 
bad to make ample proviston for controlling these 
, stui>endons flood waters and guiding them safely to the 
sea. Pnder the plana for a sea level canal under the 
French regime, and later as proposed by the minority 
. report of the international Bmihd of Engineers, It was 
. propoeed to construct, parallel to the canal, a large 
artlflclal channel, capable of carrying the Chagres 
floods clear of and without Interference with the work 
of exearatioii—a stupendous and hasardous iiroblem In 
Itself. Under the plans for the kiefc canal as now prac¬ 
tically completed, the bold pro^et was conceived and 
succeeafully carried through of hnildlng 
dam across the Chagres Valley near Its Atlantic end, 
and providing at Its center a spillway opening; through 
which the flood waters could pass unobstructed to 
the Atlantic. Taking advantage of the dry aeaemis 
when the flow of the ChagrM la Insignificant, this iqjUI- 
wsy opening has tieen gradually closed by a dam of 
solid concrete, provided with solteble openings con¬ 
trolled by gates, through or over which the flood waters 
have passed in the rainy season. At the present writ¬ 
ing the spillway gates are closed, and the otwe greatly- 
dreaded Chagres, transformed from foe to friend. Is ;i*r- 
forming Us quota of the work of canal buRilRug by toe 
formation of a vast Inland ialfiek nearly ITB square 
miles in extent, which will affoi^ some 20 iiiUee of 
deep water navigation across the lathmbSt 
Those of our readers who have had the good fortune 
to visit the I'auama Canal during Its coMtmctlMi will 
doubtkiHH remember that when they reached the north¬ 
ern end of the Cnlelwa cut, the train passed ovet.a stotl 
bridge aiwut a quarter of a mile or more in lengto, 
which served to carry the tracks ocToas a rather broad 
and sbanow stream. This stream to the Cfaagm BlVcr. 
and the point of cixissing Is locate^ where the tSwjina 
makes its swing around to the north eh Its way h) 
Atlantic Ocean, in times at flood, th# Ohoigres at ttito ; 
point has stood aj: an elevation of'eighty foci or word' 
' above sea level. The surface of tba cantl through the 
lake gnd Oulebra bat will be 88 fbet ahoVe aea totol,. 
and since the bottom of the caaal will be 40 fesi hbtow 
ktbls, it follows that unless.some provtoloh hod heen 


made for ; 

Cttlobto cut, to# li 
thb dooHh 
' 'tog,, toil.'thno'oe 
arttfibUdiomhankmai 
hulH ttoito the ttlt^ 


toe exeavafton, . 

removed by meaiW of >^3^ tu 
through the bottom of the 0ka, ii ^ 
water has bebB^ drawn, by A' ‘ 

stnicted opocuaiy for that mw*. ‘ ' ' , ' 

On Sepiembpr 18th all steam shoVid; 
pended in the Outobrn cut. add the mtttotMMtlaa mm, 
steam shovels, drills and over tolrig^atg flatlM of 
to BOW being removed from tbd weinlwtoliF i*^^,^ 
flooding It with water. The ia«t moik Of the dnii* 
was to prepare for blftatlhg the slg or pfim 
thousand cable yards remalnliig tfl' ba -iNilnik otfl 
the bottom of the cut. This matertol-a^ 'lwt»ttma«aW 
fay floatliig drodges, When the cut has IsMik flltod wtok 
wntw. Half a dbaah'',#ftoi ahovdM;WttV.>>»«MjNvud^ 
at vpk m the ei^. fdWb' a»4 fwtp o« tito pm , 
raatovli« the top matotoft so'as to doogt^ 
sad dbutotoh toe toodaiwy of ^toe tmalm to aUito ihto 
the oaimi. '' 

^he plan of operatim .R>r flitlug tmt to nh 
lowet ritot. m DetobWr Bth, toe toar iNmA 
pipes through the fUka WM> be opeiK^ guil ’to* «mtor 
from Oatnn Istke, which cm AuguMt ^rd stood 
feat above sea level, will b* pormlttad to flow toto toe 
cut tor five days or until October lOto; on wtteh flay 
the Qomboa dike will be dynamltod and toe fliim mtl^ 
of cut extending from tim dtoe to the upper into gatto 
of Mlrafloree wtU he flHed to the level p toe tohO, 

The final act In this great engineering dcaoMi trill 
be Ployed by the two ettonnoos floating dreflgos; tlm 
largest ever built, which have been conotruotod for 
the purpose of wrestling with tbp gigantic sUdaa ot 
the Culebra cut. They wlU flrst clear up What rasaatoa 
of the dihrin of the Oamboa dike, and then, proceefltog 
through the cut, they wBl remove toe broken MCK, Of 
the final blasting alxtve referred to. Having done fliat, 
they will attook the huge slides which have bean |ilv- 
Ing so much trouble, partlcutoriy during toe past tour 
or five years. These dredges have a comUsml capacity 
of l,20(io00 cubic yards per month, and they ore there¬ 
fore well quattfled tor their tosk at removing the 8,0flfi,- 
000 cubic ya^ of slides that are noW moving Into toe 
prism of the canal. 

And thus the world's greatest work of engfneeriiig 
will have been completed one year ahead at the time 
estimated by the engineers. 


A FI RF,MAN of long ninl varied eX{MrieiM« In 
the service ot the New York rity Hire Depart¬ 
ment recently stated that at the liodlos reeov- 
ered from burned butldings, a surprisingly large num¬ 
ber showed no risible effect even of being slightly 
scorched by toe flames, which means, of conroe. that 
a large proportion of the fatalttlea ate due to siinple 
asithyxtoHon. lu the Park Avenue Hotel lire of some 
ton years ago, most ot the guests who lost their lives 
were found, If we romember rightly. Without a visible 
mark of Utre upon their persons or clothing. 

•'Bo tor as the total eftocts are concerned, toe botson- 
that accompany smoke are ae deadly to hu¬ 
man life os flame. IfOnce, If (he lives ot the iiunatea of 
a tail oWce building are of greater value than the strtic- 
tnre Itoelf, we should take greater pains to protoet 
human Itfe against asphyxiation than we do to {wotect 
toe steel and masonry bulldliig against flee. But to 
sMuM iioto at pmo reeulto, it Is neoesshry, not mefiety 
to bonslruet the butMflng iteetf of incombustible mate¬ 
rial, but to Oee to It'that everything of a comhuetlble 
nature In the way of fittings and furhliihings be mogt 
rigidly exclmled. If toe Ions of wohdtm furniture to 
toe lower richice Ofap throe or ilwir hundied toot higfa 
buDMUg werb abMae, and tbe produota of combimtom, 
Che smoke and gasea, were oweeping vpphva tbimm 
ptolrways and elevator tokto* flBlM the raritm 
cokrldoni, what earthiy chonee WoUlii'the loiaatmi''pf 
toe upper etories batw of getting out of the bnlid^ug 
before they were twetooiae by anffeeattoh? 

All ef whkto coimldtoatton* give flitoitt fowe to toe 
flthttot which has ptototlp been made by hir A tl 
VottoA) manager of toe flperial Hasords Depariment 
pf',tott'')l*w York Fire 

,;toA Phto ot the toMiliA of Hettmato to equip pur «#w 
toflnm building -'irito itpOta mp toridWw 
hdto hhUdlnto from «flMr hohdtofl Id towm hUflApM 
-aoM to «hte m W mp 

toot .. 

' what ghauk^totor 

All toehne tOt I 


uiiiMWi' , Mud'''Btotolit’tok' 'sisiiitMia "to 
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fitm tUi»8«iMiwr*'.^'i,t «M due, 
.;; %» tiw Xc i mn ^ wtiwene wprtptt* '5R»*.graMt«v- 
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<li» DMlor liaaM Vatk ud 

' 'Mm. .:id^ 'iMMcii' Citjr 1^ Md «dM 
w dM iWdlwim to udolNt itreet 

UMie ifie to » ^itooi fttoer of aimcIimmI or of 

niMiljMi tototo tor torvlOB, IRm 'Oepiiitowton niMNiia 
, toriM «f|too(ilHMle«M> oMt. on tjtoftonwi thnt the 
Ip or Unto to toore Una toitotitfhnliuieed hy 

^ Ur laatoUtog to oveclimd or nndertiouiid 

ilo Iktotlrm* to Uto ttottoi Stotoo.->-A 0 oanlh« to 
Un Ototitofan of Uie latentote OontmerM Oomtntoion for 
tin iiitoa stor eadh« Jtoie flOtli. 1012, them ora 240,- 
m Bpo of totek opentosd in Um ITnited Stotea. The 
owtoe mumber of knooiotivea i»r ifiOO milea of hae 
tooa alS« tod the myeloee number of ton wm 0,MO. 
Tm totof MiWtwr of penoto oa Un wtoHb wm 1,009,- 
219. tod IfW totol v«cm and totortoa ptod Amounted to 
9ip9,llS,l?2, The par value of the Amount of railway 
OApitol oatatandtof waa over nineteen and one half hIBio i 
doitoft. 

Stottatito of tonllvto Aeddento—The tepoft of the 
latantote Cotomenw Oonuniaaion afaowa that during 
the nontha of Ootober, November, December, 1912. 
200 people toere ktlled and 4,334 wan itijurad in train 
neddenta. Caanattlaa of all elnaaeo amounted to 2,967 
hilled and 01,833 injured. The total apmliar of oolliaiona 
and derailmenta for thto quarter oomparad with thoae 
for eonnaponding quartora of the four pravioua yean 
ahowa that with the wroeption of 1011, the number 
hns Inereeeed, there being for the eitrrant quarter an 
ineraaae of 40,0 per oent over the eortoapOnding quarter 
of 1900. 

A BerveaheU Vaeht far (he Defleaaa of ‘^Amerlea’a” 
Cop.—We ahaQ not be aurpriaed if the reduction In the 
aiae ud coat of eup defendera for the raoea of next year 
rcauKa in the oouatruetion of aeventl ynohta to oontond 
for (he honcw of being cehMKnd for (ha defenee of (ho oup. 
We are pleaaed to note that Ffemahoff, whh haa oontrib- 
Uted BO greatly to the retention of the oup in thia oountry 
in paat yean, haa been eOdimiastoned (o build a 7.Vfoo( 
detonder foT a ayndioate ootnpoaed of former Commodore 
Oomeiiue Vanderbilt of the New York Yaoht Club, 3. P. 
Morgan and fVederiok G. Bourne. Aa uaual, Herreahoff 
hna been given a frae hand in the matter of the deaign of 
the yaeht and ita ooet. 

Thnt Bevolviag Ship Agaln.-~Tbe nvolving ahip to 
one of thoae inventiona which, alUiougb they an oh< 
viouely impraoUoable, seem to have a faaoiaation for 
the inventor which ia rather diffleult to explain. itovoraJ 
jmara ago there waa built and tried in thia oountry a 
boat of the revolving type whiofa, if we lemember rightly, 
reached a atage at which it waa iaunehed and on attempt 
waa made unauoee«rfully to propel it. According to a 
dlaimtoh from London, a P^ inventor ia now buay 
upon another of them oraft, and judging from the menger 
deatsipiiuua available, tho deeigner to following akmg the 
linea that were provad to be altogether ImpnettoaUe 
fully a doaen yean ago. 

A flew York OMtral Sototy-BtMMt Car,-~A aafety- 
eahibit ear, for uaa in etoneotkm with the work of the 
atfety department of tba New York Geatrat Unea, 
kae recent been put in aerviee, It wtti aerye aa an in- 
ftniethMi tor, In teawhipg the pahuliilaa of ’‘aafety drat” 
to the emptoyeea of Um ndlioad. ^ng each aide of 
tiw oar are modeto of the maohinee uaed ia the dltfenmt 
ahope to aateguard the iforkman agalsat injury. By 
mtoaa of photogni|itoi amaged m the walla, the “aafe" 
and Uto '‘^umafe" nwtboda of 4idug varioua kinda of 
toork are deldoted. Otbaf fnudOd jpiotuiw ahow how 
it eotoea (ilamt (hat. amwM%. ovpr 10,000 Waapaamni 
«n kaipd and iajuced dp Um nihif4a |a Uw United 
Btataa, \ ' , 

'ftotowiia Itoaaiawiikto'to <Wr 'll4itch GwM,—It 
wtoM to he Itoetw ewtoto thiA Uw iatagt ON^^ 
ttouKhto will be oraaed with il0ditoh .ftuto If ao. the 
Oatoton MtUtohh^ wfll toad tba Wtold to the power of 
Uw to;U,»M'uatta «f Utoto mala tototoUto-'. The ewu- 
, ,p4(M|n^WtttadUpa.AtoVto]k^ 

;. M'^^Mtoued af eg^. Mt toahto 

' i tdUah to'iW «t 

: v 'afe 'hetoKtontod*': ,0ttototo to 

-hp 'Mtoh 'liiw Mlhe utowto- 

tote ' 


Tha Mato ef Monaco, wall kaown for fato reeeomhea 
aa an oeeanographer and aa a patron of acienoo, haa an- 
ttOUheed Ida intention of paying a vtolt to aome of tho 
prittoipal aUeitotflo inatituUtuu of tho United Statea in 
September. 

A Deep 0mtn in Sermoda ia fumiabing intereatlng 
tofomation eoneeming the geology of that ialand 
group. The boring ww undertaken by tho management 
^ the Prineeae Hotel, Hanfiton, in the vain hope of 
finding water “of volcanie origin,” aa the proaent local 
aupply to nalnly ndn water, caught from the raofa 
of houaea and atored ia olaterna, and is inadequate. 
A depth of over 1,400 feet haa been reached. Ramplea 
of took, etc,, have been taken at varioua deptha. and 
one rat of theae haa been preaented to the United State# 
National Muaaum in Waahiiwton. Petrographio atudiea 
of the material an being made by Measra. L. V. Pirasun 
and T, W. Vaughan, while Mr. J. A. Cuahman is atudy- 
itig toe foraminlfera for a reiiort on the paleontology. 

MettoVa Comet.—A telegram received at Harvard 
College obaervatory from Prof. A. O.. Leuaohner, of 
Berkeley, Cal., gives thefoilowingelementa and ephemeria 
of Mettolf'a oomet, oomputed by Prof. Clrawford and 
Mias Levy, from obaervations on Septomhor 2nd, 3rd, 
and 4tfa: 

BVBUHBRia. 

a.M.T. B.A. Deo. Light. 

1013 September b. m. a. deg. m. 

7.6 6 41 30 4-69 6.1 1.20 

11 5 6 80 62 02 67 

15.6 6 12 28 06 41 

19.5 6 37 43 71 08 2 34 

The oomet’a perihelion paaaago ooourred on Septemlier 
I4to. 

tlw HenBattaB ia a dry north to east wind that 
btowa in winter on the upper -Guinea coast in Afnea. 
While it previdla the air is filled with fine dust. Tho 
eharaotmisUoa of thia wind are most easily explained 
on the supRoaition that it oomea from the Sahara Desert, 
and is anslogouB to tho “gibli” of Tripoli. However, 
Uie extensive burning of grass whioh goes on at the 
faarmattan season might aooount for the remarkable 
dustiness of the wind. In order to help eluoidate tlie 
origin of this wind, Capt. von Seefned, stationed in 
Togo, has recently oolleeted specimens of harmattan 
dust with the aid of aspiratoni and flIteNtulws. These 
wore eSamined in Berlin and found to consist mainly 
of sUioeous fragments of diatoms, indioating a desert 
origin. Vegetable ssh was present, but evidently the 
burning gram merely intensifies the initial dustiness 
of the harmattan. 

Natnrd Historr Mannnin for the Philippines.— 
'Dravelen with a taste for natural history who visit 
the Philippines will do wdl to equip themselves with 
some of toe excellent manuals published by the Bureau 
of Soienee^to^tonila. These include "A Flora of Manila” 
which ia praetioolly a oompiete flora of the settled 
areas at low altitudes throughout the arohipelago, oun- 
taining deseriptious of over 1,000 speoies, with artificial 
keys, seieoted native, Spanish and English names, and 
aoeounts of habitats, time of flowering, and range of 
all apeelM eonUdered; “A Manuid ut Phibppine Birds.” 
eontotadng desoriptions of afi known speoies of Pbilip- 
ptoh birds, with the usual keys few the benefit of the 
Boviee, native and Kngtisb nnmes, information as to 
nmge, and in many cases notes on nesting, migrations, 
sad ether habits: also "A list of the Mammals of the 
Phfiipplne Islands, exelqsive of the Cetaoea," and “A 
Chetde^t of niiUppine ftohes.” 

Bnnuui Geography aad ladnatry-ptanalBg.—lii a 
paper presented before the Birmingham meeting of 
the British Amoeiation for the Advancement of Hnionoe, 
Mr. C. B. Knock maintained that tiie eoonomio prol>- 
letns before the world at the present lime oall for tho 
totabllslunont and exercise of a eumprehensive and 
cunstnietivc seienoe, whom aim would bn to evolve and 
toaoh toe prineiples undmr which economic equilibrium 
in the life of oommunities may be atUuned. It was 
aigued that the real sefotom of living on the oartli, nr 
“human geography,” the adaptation of natural resources 
and national potentialities to the life of Jhe community, 
bss never hM formulated. The Oongestion of the 
population ia (owns, the deserthm of toe oountryside, 
(]m hlgk met ef living, low wagm. uiMmfdoyment. and 
so forth, nra related phenomena, todmately oonnooted 
with toe eoBservation aad development of natural re- 
soaroee. The aidom wiy advaaeed that toe world is 
ewaihls ef supporting ito He inhabitaate in sulBeiwney, 
and 4fe fhilara to do so H due to toe non-emergenoe so 
tor of an ^aisiag »deito«, whose deJibemtoms would 
hp. atopf ftoia miio^ # pagteu tofinenoet. It was 
gjBvBMd. ifiM m isMitoi; Atoi <9«nitiloi» of such a 
■eHuee is ^Bsoosaary If ks^ ssoutity is to Iw main- 
tolMd dM etvfilaatiah hli«aiittsdt .and it was st«gested 
toil etoNft toiMIto iff hiMitotom tootdd be ea- 

tobtobed ffidto n^Uld hMr the SAine ifsiatioa to toe 
stoeuoe fff Jittofi is to««r eorrMpoodi.ng institutions do 
to physM^ |PNigiM«)hioi|, medioal. Md otoer seieaoes. 


Two Antemoblle Shock Absorbers.—Two patents, 
Noa 1,066,019 and 1,060,920. to Then. A. KIciikoof New 
York city and Prank N. Ibn-hrich of Jersey (’ity, N. J., 
assignors to Klenke Cushion Axle Company of New 
York city, provide pneumatic cushions supisirtod upon 
toe axles and operating to cushion the vehicle. 

Automobile Rtarterand Lighter.—In jiatentNo, 1,066,- 
969, Morris Moskowitr,, of Montclair, N J , shows a 
motor vehicle in which tho speed of the iiiotsir gruierator 
oan be substantially tho same as that of the crank shaft 
when tho motor generator is driven by the engine as a 
generator to ohargo the batteries. The jstwer of the 
motor generator can Ihi gradually applied to the crank 
shaft during the starting of the engine. 

One Hnndred Horse-power Gnn Wagons for Austrian 
Army.—New 12-inoh siege mortars uf the tubular-recoil 
pattern, with the tube 14 feet In length and equal to pro- 
jeoting an 800-pound shell nearly U miles and to a vertical 
distanoe of 2H miles, just have been introduced into the 
Austrian army. Two of them will constitute a battery 
and with their ammunition, eto.. will ho transported on 
three motor truoks. Tho triKtks are of the four-wheel 
dnve pattern with an orrangeriienl for driving either the 
forward or the rear pair of wheels or Imlh The engines 
develop 100 horse-power at the nominal speed of 800 
revolutions a minute. To assist the vehicles over heavy 
ground, they art' equipped with winches operated by the 
motor, and in addition each hauls at least one special 
winch wagon in which the winch is opHraUsl by the en¬ 
gine for working tho guns into dilTii-ult pusilions. 

Another Spring Wheel.—t)u account of tlie unavoid¬ 
able, inhenuit disatlvantages of tlie ordinary typo of 
pneumatic auUirnobile tire, designers have been striving 
for sewral years to bring forth a tiro with puncture- 
proof qualities, yet retaining the uecessary resilioiioy 
to afford destralilo riding ijualitios. To this end one 
wheel manufacturer lu particular claims to have solved 
tho problem and will place his product on the market 
this month. TIh* fundamental idea uf the wheel is the 
carrying of the load on horizontal helical springs con¬ 
nected alternately to the outer and iuikt runs with 
ball and socket connections There are 11 uf these 
springs arranged arouml the perijihery of the wheel 
rim in such a manner that each sjiring oames 1/14 of 
the total load on the whwl When the ear strikes an 
obstruotion tho shock is comniuiiicated through the 
solid rublier tire and is taken up by the rem-tion of tho 
bolicjil springs The center of the whctil is inado in the 
same way as any <irdinar.v auteinobile wh(^4 but its 
lateral strength is increased, since tlie spokc's are miioh 
ahorU-r than in the usual consl.rucdon. 

Meaniag of Standardisation to the Individual Motorist. 
—IJn/ortunafely, the doings of the Society of AuUimti- 
bilc Engineers arc not advertised as widely as they might 
be advertised and as a result there arc few who appr^ 
oiato the true tneaiiiiig of llic society's activities to the 
individual owner One of its latest aecoinplisliincnts, for 
(ucampic, is the standardt/.alion of inagiteUi mountings. 
The mere statement maj' mean next to nothing to the 
umnitiatod but a little deein-r delving brings to light its 
advantages. It means, briefly, that if John Hmith is not 
saliBllud with the magneto on liis machine be may sub¬ 
stitute for it anolili<*r of a ililTerent make simply by re¬ 
moving it and placing the new instrument in its place; 
no expensive alterations will be nneessary nor will the 
sorvioos of an cx(M>rt be required. Of course, magnetos 
are not tlie only tilings the vS. A. E. has standardized, 
thougli tliey are one of the most iin)Mirlaut Bolt and 
screw tlireads also liavo l>een standardized and the im- 
portanc.! of this slc|) to the individual owner lies in the 
fact that he may now purchase at alrao.st any hardware 
BtoH' or wuntry general store a standard thread nut to 
replace one lost on lh«' road. It no longer is necessary to 
send possibly thousands uf miles away and to wail weeks 
for a niit or bolt—and then to pay for it in proportion. 

The British Truck Show.—Wliilo tins e.ountry has 
her motor truck shows .'very year ami in almost every 
oily of importanec, England follows the policy of ex¬ 
hibiting only every half dctvule. In the IJriii',)i Com¬ 
mercial Motor Vehicle Hhow, which recenth closed, 
at Olympia, the first m five years, the kcyu Dte was 
obviously progress. On a<M)ount of the iiifrciiucnoy 
of these exhibits this is probably |)<>iiit<>d out more 
forcibly than is done at our own aiiiiuiil truck diHpl".,s. 
England has awakened to the fact that the I'niled 
Btatos has gained the upper hand iii the proi’uciioii of 
pleasure cars and even in the disposal of tbcin in her 
own oountry, and it is well for her own s.-kc that she 
also rooognixes the great jn-ogross that has bi’cii gradu¬ 
ally taking place in the develoiumnt of tin commercial 
vehiolo. The Olympia exhibit pointed out that the 
tniok H no longer a crude device roughly put together, 
but that it is a finished pro<liio( cmergotl from the 
axperinwntal stage to take an important pivoe in the 
world of oommeroo. And many nuthoritio.i believe 
(hat toe surface of truck development has beon only 
sotatohed and that, the next decade will soe develop¬ 
ment that will bring a different and better vehicle. 



The Steel Car as a Life Saver 

Telescoping: is Prevented by All-Steel ConstriK^ion 


I N the recent wrjH'k on tho New Haven Railroad, the 
oolll<llim (MiKlne and train splU entirely apart 
the two rear woiKien Hleettina oara of the train aheod, 
HcatterliiK the wreckajKe and the heiplesM paanenKeni to 
rlKht and left an It criwhed ita way throngh. Over a 
Hcore of iwople were killwl outright. 

It la iH'KKliiK the U'teatloii to aay that had the ears 
hwii of all-wteel eouHtriictlon, none of theae Hvea would 
have lieeji lost: hut there la ahundance of evidence, 
drawn from tlie l»eUuvlor of ateel earn under condittona 
practically aa aevere att tlieae, to ahow that ateel con- 
Hlruction would have anved the Itvea of many, If not 
of the greater part, of the occupants of these two rear 
cars. 

In the event of a heavy colliidou. wooden cars fall, 
cither hy going enllndy to plecea as In this case, or by 
one of the massive and strong underframea mounting 
uiKH) another, and shearing the superstructure of the 
lower car entirely from Us base. Wooden conatructlon 
has the disadvantage that, although Its strength to re¬ 
sist the first sliocU Is great, ojice It liaa given way it 
offers hut little iirogresslve resistance to the cruahlug 
and rending energy of the collision; whereas the tough 
metal of which steel cars are Imllt, not only offers a 
much greater resistance to the first sliocH, but, after 
the car or ears have tieguu to give way, the material 
still puts up a stuhhoru fight to retain its original form. 

The behavior of trains of steel cars In collisions 
shows that the end platforms and vestibules, which are 
not or should imt la* occupied hy the imsaeiigers when 
the train Is in motion, form a tmlural buffer and '•yield- 
point.'' and that the first energy <)f the coHIalon, and 
genertiDy the whole of It, Is expended In crumpling up 
the testlhules—furthermore, this usually occurs with¬ 
out au> loss of life 

Although the steel car will save Us Inmates from the 
crushing Injurtes >vhlch result In more or less aiteedy 
death, It cannot safeguard them from the contusions 
due to the sudden arresting of the train and the hurl¬ 
ing of the passengers forward or backward, according 
as they are In the train which strikes or the one that 
Is run Into 

These facts are l)rought tint In a reiiort of the Inter¬ 
state tiommerce ('ommlsslou on the wreck at Tyrone. 
Ua., on .Tu).v .'tOth. on the PeuDs,! Ivaulu Railroad, in 
which, although 163 people were more or less Injured, 
only one was kllU>d. This collision was au almost exact 


feet of the car had to absorb the enonnous entow ot 
the six rear cars, running at OO to 60 mllee ah hoar, 
the great reststance of the steel eohaCraetloD wiU be 
evident. 

Hm Metooiolackal 9«r^ of Aurtmlki 

B BjrORG their federation, each of tiie AiMtcaltan 
states had its own meteorologleal service, in 
most cases In connection wHb ah ofllcUl aetronoml* 
cal obeervatory. Some of tboee laatltutionB node 



weather forecasts and even published weather maps, 
but the work suffered from lack of co-ordination be- 
tw(*en the states, and was but meagerly snpportcd by 
the several governments. The main outcome of these 
rather desultory efforts was the collection of a con¬ 
siderable iHtdy of climatic stadstles. 

In 19(17 a general service was eetabllsbed for the 
whole commotiwealth, with taeadtioartera at Melbourne, 
aud placed under the direction of Mr. H. A. Hunt, who 


dupiicntlon of that at North lisveii on the New Haven still holds the post of “(lommouwealtb Meteorologist.” 
Kallnaid. A train standing on the track was struck In Mr. Hunt's first IraporUnt official act after his awmlnt- 


the rear bj a fust train. Not one car In 
was of wcMjdeu construction, and the < 
resulting wsH the crusliing In of the vesti¬ 
bules. The beavbait damage, of course, 
was done to the rear car. which was 
crushed for ten or twelve feet In the rear, 
while the forward end was Jammed for 
six or eight feet Into the rear of the car 
ahead. Snbsetiuontly to the New Haven 
wreck, u fast train was ditched near 
Wylie's station on the I’eniisyivanln Rall- 
rrkud on .Septeinbiu' Dtb. and although six 
Htwl coaebeM were flung from the track 
and turned over In a cornfield, only 35 
tH-rsoiis were Injured and none was killed. 

liy way of showing the great resistance 
affordetl by steel const met Ion, we present 
the accompanying Illustrations of a wreck 
wbieb (s-currod In .lulj of this year on 
the tracks of the Northern Pacific Rail¬ 
way In the .stale of Washington, In which 
thri-e passengers and one einplojce were 
Ullle<l, and seven iiasseiigers were injured. 
The train eonslsted of a 2(K>-bm engine, 
followed bj three refrigerator cars, one 
eoniblnntloii baggage and express cur, 
three da> coaches, ope dining car, one 
Pullman slee|ilng cai and one observation 
cur. innking ten ctirs in all The train 
which was makltig uii lost time Jumped 
the truck when ll was ninnlug at a speed 
of sixty miles an honi 'The engine rolled 
*iver into a gravel emhaiikment, and the 
whole train was brought so suddenly to a 
Stott, (lint the shock was not intich less 
severe t”'Phubl,V, Ihjiri that of n direct 
Collision The forward truck of the first 
steel day couch was kntwked from be¬ 
neath the oar, allowing the forward end 
to (Iri)ii and causing the rear end of the 
cur abend to numnt the iiudcrframe and 
eriish In the left-hand aide of the ear to 
the extent showm In our lUiutratlon. 

When we renmmber that thla 1$ or SO 


tin. Not one car In either train meut was to make the circuit of the globe, visiting Wn- 
tructiou, and the only damage dred luatltutlone in other countries and picking up 
ililug In of the voatl- 



Thk Mad ear 1 mi« the wt i «n»k at wl^ 


Mate. Stooe hto retavtt to dtHitvallla atotaov- 

otosy hae made great atognun til that part trf ih* 

wwM. 

OhaomtloiiB made every maOmt at 0 »t 

tow bandtod and torty-two atattoiu) «to tyBnnatttad to 
MeUamme by tolagnph. Beddea lepptto 
In the commonwealth, vaitmhle adytom oM iMied'todv 
toom CecoB Island In the wegt, Maoittatto WdAd 
way between Anatralla and the Antarelitc) «ad Mew 
Zealand to the eonthwest. New Ooledanlh and ItoffCdk 
Island to the east, and Ratayl* to the north.v #1^ 

total «wa embraced In the wnatbev dharto 
pabitohed bbtoi in Mpanto broadelda totm and 
dally. newBitolwta, as In ih« Uidtod Stato% 'M attaiilM|y 
Interior to that showh op Vidtid Statee taaSa. 

The ocean am to now JptoM oat to iiebto 
wlreleW Te|M>rto toon y«toe|to, which also »^v» ebi^ i 
mnilngo by wtrctoM 6^ Itolbonm. 

In Its method of prffpaUBff foreoaete the diheWaUaa 
service to nnlgue. BevscKl .tonebstera work tftfether 
at the central office. Moat of toeae have had egspartottoe 
as local toreoasten la one or another of. the etatos, and 
each to regarded as sn expert for hto own dUMlot 
However, each of them wrltea ont toncAsts for a'd tbs 
states, and these are submitted to the commonwealth 
meteorologist, who prepares an Independent aertea of 
forecasts of hto own. A oouterence to then held be¬ 
tween Mr. Hunt and hto staff, and the foreeaate that 
nltlmately go out represent the consensus of their opla- 
lons. During the year 1912 about 87 per cent of these 
predictions were verl&ed. 

As to particular phases of the work, there to a special 
service of warnings for the northwest coast of Australia 
during the willy-willy season, between November and 
April, and another for the drying season In connection 
with the fruit settlements at Renmark and MUdnra, 
on the River Hurray, analogous to that which the 
United States Weather Bureau maintains in Caltfomto. 

A flood-warning service to also maintained, especially 
in Queensland, where the rivers are short and torrw- 


T HRRB to no more remarkable plant, If regarded 
from au economic point of view, than Bryth>v*itlm 
coca, although as a plant It to not well known In the 
botanical world. From its leaves to obtained a nar¬ 
cotic which to considered a stlmnlnnt and tonic and Is 
used extensively lit Pern, Rcuador, ObUt, Bolivia, and 
other parts of Houlh America. It to used both as a 
remedy for various dtoeases, and also as 
— a nervous stlmnlant and restorative. It 
to said that by chewing a sufficient qnan- 
tlty of coca leaves, a man to capable of 
dtopenstng with food for five days with¬ 
out any material Inconvenience, even 
though he to engaged In hard physical 
labor. 

Coca leaves, whicdi are small In their 
freah state, and light greeiu are produced 
by a small shrub alKinr 4 feet high. The 
flower Is white and the fruit a small red 
berry. The plant to proiugated by seed 
in beds and later transplanted In the 
open at tlie beginning of the rainy season. 
Coca to grown on a commereUl scale. 
Iiwto. chiefly In Peru, where a crop of leaves 

can be obtained evety four months, eigh¬ 
teen months after planting, and for many 
years, if the plants are not destroyed by 
the ants, which are s»j destructive In the 
tropics. As soon as the leaves are gath¬ 
ered theijir are .thoronghly dried to avoid 
any mototure or dampness after storing 
them. 

KnithromvUm ooca is a plant which 
grows In moist and woody reglmis chledy- 
on eastern Mopes of the Andes, Mucb 
attention has been bestowod npon Its coir 
tare, which has Increased the sionuly to 
such a degree that during recent years 
many hundreds of thousands of dollars 
worth are exported from Peru alone. The 
United Htates uses lat»e unnatitles of 
tbeee legvee annually. The average volw 
of this product used. In this country 
amounts to about At the peas- 

ent tlibe Pant fomtobaS the bdlk of the 
doea leaves used outside of that oomltvy; 
The plant Una Mm Introduoed lotg. 
Osyhm, 




















T BSiUil GHti be no doubt but the tnereeniuic adoptluu 
of Electric traetlon, though onattug the atfgm loco- 
fliotlre from ita uorlvnled mouopm;, If tudlrectly re- 
VBOoatbte tor a noiober of Improvementf lately adopted 
In Ita) dealgn. Bowever, a common competitor le now 
afletDg In railway traction to both typea of prime mov¬ 
er, vta., the Dteael or blgh-compreaeimi oil engine, 
wUcb after Ita recent achievement Ih ablp propulalou, 
eaten at length thla deld ao far cluaed to Ita activUlea. 
It la algntflcant of the high development reached by the 
oil engine that the flrat Dleael-motor operated locomo¬ 
tive ahould be, not aome modeet engine dealgned to haul 
a anborban or alow train, but an expraaa locomotive 
daatlned for aervlce on the fierlln-Magdeburg trunk 
line. Thla Dleael locomotive, the conetructlon and 
trlala of which have been watched with unnanal inter- 
eat In derman engloeerlug clrclea aa well aa abroad, 
waa eupplled to the PruNalan Bonlan State Rallwaya 
by the Oeaelleehaft fOr Thermo-Lokomotlven, founded 
by Ifeaara. OebrtMer Sulaer of Winterthur, Swltaerland, 
0«vernm«)t Kngtueer Kloae of Herltn (who la re- 
iponaibie for the dealgii of the mecbantoal part of the 
hioomotlvel and Dr. Kud. Dleael of Uniitch. It haa 
been conatrnoted at the workahopa of Meaara. Gebr. 
Sulaer, who dealgned the englnea. 

The motive part of the locomotive mainly conalata of 
a driving engine direct-coupled to the driving axlee and 
an auxiliary engine working quite Independently of the 
tlrlvlug axlea. Thla haa an output about 1/d to 1/4 
that of the main engine and aervea to generate com- 
preeeed air, tor operating the nwln engine In atartlng, 
on heavy gradlenta, etc., with high chargea. Moreover, 
In order to tncreaae temporarily the output of the auxil¬ 
iary engine, there have been inaerted between It and 
the driving engine, ntr tanka from which a certain 
amount of air can he derived during atandatilla of the 
auxiliary motor or even while thla la working. 

In Fig. St la ahowii Meaara. Suixer’a patented arrange¬ 
ment of the driving aud anxlUary englnea. a la the 
driving engine coupled to the driving axlea b, the engine 
to meet the apedal requirementa of locomotive opera¬ 
tion, being roveralble; o la the auxiliary engine which 
eervea to drive the oompreaaor d, aupplying oompreaaed 
air through the conduit a to the driving engine a, there 
to be ueed on atartlng or fuel injection air. 

in atartlng, the auxiliary engine o la kept working, 
thoa throwing a contlnuoua aupply of conpreaaed air 
into the main wgine. The latter can thna be given 
a eonaiderable taSbw, which may be even inoreaaed by 
inplllnMmitairy air from the tanka p. Gompreaacd-air 
otn^lep rnkme aUnwh the train (o be accelnatad up 


to « to 10 kllometcn per hour, after which fuel oi)era- 
tion le proceeded with, the engine now working on the 
normal conataut praeanie (Diesel cycle). There le 



Fig. 1.—The ecceatrics and revcraing gear. 


however another iiieaiia of alr-aupply available. In- 
atead of deriving the whole of the compreiwed air from 
the pungm coupled to the auxiliary engine. |wrt of the 
air required can bo HUi>pUed by meaua of tbe auxiliary 



Fig. 2.—Starting valve and gear. 


engine and part by the driving engine, these being llke- 
wlae made to operate pomps. 

The above la tbe gaberal arrangement of the Dleael 


locomotive. In the following are dlMcuHHwl tlu* mode 
of working, details of design and the results of smno 
testa. 

Tbe express train locomotive herewith reprcsentwl 
Is It)^ meters In length between buners. und ti.l 
tons In weight In full working order. The coupled 
wheels are 1.7S meters In tread circle diameter. 
The driving energy Is transmitted from u loose shaft 
to the coupled wheels by coupling rods designed in the 
usual manner The heads of the rods are flttod with 
adjustable Journal brasses. 

Tile main frame Is of tbe box pattern. It carries in 
Its central part the supimri and driving bourlugs of tbo 
driving engine; this support consists of a stwl cast¬ 
ing and serves to carry the loose shaft. The motor 
cylinders are also held by cast steel cross-ties. At one 
end there Is fltted tbe iMise of the auxiliary engine. 
Tbe frame cross-ties, made up of sheets and angles, 
carry the bogle pivots and at the same time serve as 
coupling boxes to receive tbe draw-bars. The draw 
and buffer gears are designed In accordance with olB- 
clal reguinfloii by the rrussinn Italhvny Department 
The driver’s cabin takes up the whole length of the 
locomotive, thus protecting Uui driving gear. Tanks 
are htfed into each of the four corners of the locomo¬ 
tive body, those at one end w'rvlng to store cooling 
water, und those at the other end, cooling water and 
fuel. In the roof, above the driving engine, there la 
.siiiiuted the exhaust tank; above one of the driver's 
stands a honeycomb radiator, and uhnxe the other, 
the evaporation cooler Two pumps, driven by the 
main and auxiliary engines, ro»iM>ctlveIy, ensure tbe 
circulation of cooling water, the drawing off of piston 
cooling water and the raising of’fuel from the tank. 

The driving engine Is a reversible fonr-cylitider slii- 
gle-acting Kulaer motor, designed on the two-cycle iwln- 
clple. The four working cylinders are set by pairs at 
an angle of 90 degrees to one another, and all of them 
at 45 degrees to the plane of the track (In V-fashion), 
and arc of 8N0 millimeters bore aud 600 millimeters 
stroke Fach pair of working cylinders Is situated In 
the same plane and made to act on a common crank 
pin, the rods being forked so as to Insure per¬ 
fectly symmetrical effects. The two cranks are set at 
IM) degrees and arc designed to run at 304 revolutions 
per minute at a traveling speed of 100 kilometers per 
hour. The crank shaft csrries In addition to the two 
working cranks at the outside two presst'don crank 
disks with balance masses, transmitting their rotation 
through coupling rods to the driving axles of the 
vehicle. By this patented arrangement a ta'rfect bat- 













nin‘i* in iiiMiitHl bflwwn the ttrtmary furcea of the 
icflpiiM'iiiliK: iiiiihHCH (if the wurklnjc cylUhHere aud the 
el•lltllfll»;lll fiirees of ttie cruiikjj, euupllnif rode and 
iiiiliiiice iiiuioieK lOluli cylinder carries a fuel valve, 
(I HiiirlUiK MiUe and two ecaveugiutf valvca for the 
iii|i‘etloii iiir (lit rid to 70 atmosphere))), HlartluK air 
(lit fit) ntmo«i)tienn») and scaveuKliiK air (1.4 atmo- 
M|ibi>re + iitiKoliitet The oxhanat ta discharged thrmigU 
hiliH III ttio c.vUiidt'r wall, which are niwned and closed 
iipiiii li.i flic iilstou. Between th<> crank disks and 
the fi’Minc there are two eccentrics, each coutrolllug 
nil of the vnlies of mn* half of the engine and which 
ciiii he liirned round In reversing the motor, when the 
Irnvciliig direction Is to la> clianged. This Is done hy 
iiieiiiis of II siKs-tal rigging d. a. / (Figs. 1 and ii). The 
IMiNllloii drawn In full of the lever r corrosjvouds to for¬ 
ward rtiniiliiK, tile iiosltion drawn In dots and dashes 
lo backward running of the motor. The motion 
of both ei‘centrlc8 a in transmitted by rods b to 
the two Icier shafts c, which actuate In their turn 
the vmIvok 111 the cylinder covers. In the cylinder 
vlsllile to the right, there Is marked the steer¬ 
ing of tin* fuel valve, whemis the sfwrliig of 
the H(‘H>eiigliig valve is lllustrateil In the left cylinder 
(oil I tie olhi-r side of the vehicle). Tho steering of 
the fuel vaivi- Is so deslgueil us to allow various de- 
gice.s of Hdmlsslon lo he obtained, hy altering the iwsl- 
tioii of ail liilerinedlary tileee ij. The two fuel pumps, 
tlie plslous of which (four in all) arc likewise driven 
from the valve gear, are not shown In the figure. The 
stiirliiig valve Is controlled 111 n similar manner to the 
fuel v'alve. I'lirlatloiis la the diirutioii of or*eulng of 
the slarting valve (which are obviously more consid¬ 
erable than the range of varlstlon of the fuel valve) 
are effisMed h.v turning round the shaft h on which the 
liilermedlnry piece o coiiuectliig the valve goir and 
starting valve Is mounted. lu front of the stiirtliig-alr 
valve 1 there Is luserled luto the starting conduit k 
another organ I, vvhlch Is Ukcwls«> controlled by r and 
actimled from the coujillng rod m. 

Tfip arrangement of two stev>red organs tn the start¬ 
ing-air conduit allows a constant admission of air (pro- 
vlous to the eutrauw of fuel! to he nd,lusted for, while 
reducing losses due to Ihrottltiig. 'VN'lth n single start¬ 
ing valve it would Is* dlftlcult to so design the valve 
gear as to keep this air admission constant with all 
degrees of admission Intermediary, ns In the present 
«is)‘ licfweeii 0 and 08 |a*r cent. Throttling valves, on 
account of their slow otictiliig aud closing, would like¬ 
wise ri'sult ill material losses. These drawbacks are 
obviated b> tlie arraiigoiiiont alstve descrilied. 

Ib'tween the four working cylinders of the driving 
engine there are tilaced (wo doublo-acting r«*elprocnting 
pnnips, and beside these, a three-stage InJecUon air 
pump, all three pumps being oiwruted from the two 
couuectlng rods of the two front working cyUnders, liy 
tin* intermediary of hnlauce beams and articulated rods, 
and tilted with safety valves 

The Injection air pumps s«*rvc as stand-by for tho 
auxlllar.v engine air pumps. Should the auxiliary en¬ 
gine. for some reason or other, be unlit for working, 
the liijwtloii air pmnp would lie able with normal speed 
and iinslerale loads on the driving engine, to supply a 
sutlli'lent amount of injection air. 

The auxilinr.v (•ngine Is likewise a two-cycle Diesel 
motor. Its outpul Is'lng 25(1 effective Iiorse-iKiwer, ft 
comprises two vcrlical cylinders of .'g)5 millimeters bore 
and .'iMi iiitllluieters stroke, and Is supplied with fuel 
lij 11 iwo-plston fuel pump. The connecting rods of 
Ihc Iwo imililple sbige horizontal «lr pumps are nr- 
ranged to lu-i on tho two motor cranks set at 180 
degrees 

The drivel's cabin coidiilns four haiid-oiH'rnted wlug 
pumps, IhriK* of whioli serve to 1111 the cold water, fuel 
and elrculallon coudiilfs, even In case of standstill of 
the two eiigtnes, whereas tlie fourth one commuiilenteH 
with the foreeil luttrleallon of tho driving engine, thus 
allowing any gearing parts Inclosed lu the eriink casing 
to be lubricated in ease of standstill of the liH-omollve. 
Ttie eimdiilts aie led to holh ends of the Uicomotive, 
thus iillow'liig III! cooling water couipartment.s and con¬ 
duits to lie readily dlschargevl 

At each end of (he locomotlv'o there Is n driver's 
Hiaiid comprisilng the ims'Iitiidsiu for reversing the main 
engine and the following arriingemeiils: T/Cvers for 
throwing the starting and fuel vtilviw In'and out of 
gear, a lever for eoidrolllng the iimouiit oi' fuel raised 
h.v the fuel ptiiniis, the starling head, the braking valve 
liiid-sunder, the signal whistle and various gages. 

The following eiMTiitlons arc reuulrod tn getting the 
locomotive read.v for starting, lu stopping and In re¬ 
versing ; 

Ntnrtfw//.—The slaiting-iilr valve at the starting head 
la'Ing slowly oiKiiicd. air is allowed lo flow from thJ 
starting tanks to the* starting valves of the engine; the 
air iiressure rises slowly and the engine lieglns rotat¬ 
ing. The charge supiilled from the starting valves Is 
gradually redact'd, while the pressure rises. ^ When a 
Sliced of almut 10 kilometers per hour has been reached, 
the slartlag-alr valifg) Are thrown out of gear, and the 


fuel valves are set working. loctniioldve ie 
1)1 normal working order, the dutfiie of the fuAt pmnp 
and the pressure of the Injection,g;lr indtig eoolfoUed la 
accordance with the speed and mtlpat- 
fiffopplnr;.—Throwing the fuel TfIfM out of «Mi; katf 
actuating the brake valve. 

liepeninff.—By turning the bamlswlleel round ih 
driver’s stand, the valve gear la ndjwnted to iwek^ifll 
running. A blocking amugemeiit prevents thio AngitMi 
from laying feveraed, while the ta«l valves are thglhroj 
Into gear. In atertlng, sloppluf AMd travellnk, the. 
same operationa are performed, Wh«U golttg forviraid 
and backward, peaiiectivie^. 

After some preliminary trial runs <» the Winterthur- 
Bomanetpn line, the locomotive was taken under Us 
own iKfwer to Berlin, partly hauling on its way a fast 
freight with Its steam looumotlve at a speed of 70 kUom* 
eters {ler hour; the tniveting slieed. In aoomrdance with 
time-tables, varied between 20 and 180 kilometers. 

Committioner Mowe'a Lm| itqMNrt 

I N his reiKirt of August 14th, 1013, to Oougrees for 
tlie yiiar ended December 31et, 1012, Mr. Moore, 
the retiring Ciommlsaioner. shows the receipts of tho 
Oftlce from all sources to have iieen $2,118,108.30, and 
the extwndltnriiH $2,022,000.11. leaving a sucidus of 
$90,002.10 and the amount of tho total net eurpluii, be¬ 
ing earnings of the Patent Ofllee, deposited in the 
Treasury of (lie liulted States, to be $7,ld0,017.0r>, 

In proiwrtton to population more patents were lasued 
to cltlsous of t’oiineottcnt than to those of any other 
Ktate—one to every l.lflO. Next la order are the fol¬ 
lowing: District of Columbia, one to every 1,220; Call- 
fonila, one to every 1,4.34; New Jersey, one to every 
1,&08; Massachusetts, one to every 1,909; Illinois, one 
to every 1,639; Colorado, one lo every 1,711; New York, 
one to every 1,786, while South Carolina Is last In the 
list of States with one patent issued during the year 
to every 18,640. 

The refiort Includes some statistical tablm covering a 
comparison of the business of the Patent Office frmn 
1S.37 to 1012: the first imtent and the number of potents 
issued in each year; the iiumlier of patents issued by 
the I’ntted States and foreign countries from the earli¬ 
est period to December 31st, 1912, and an Interesting 
eumiiarieon between the receipts, expenditures and vol¬ 
ume of business done lu the years ended December 31st, 
1800, and December 31sl, 1012, which shows the per¬ 
centage of increase Is greatest In every item except 
the nunilicr of employees, iudlcatlng an increase In re¬ 
ceipts and lu mass of work without a iwoportlonate 
Increase, hut rather with a proportionate decrease In 
tho uumlwr of omployocs of the Office. 

Loss of the Zeppelin ** L-1 ” 

W HILK flying over (lie North Sen.toward the island 
of Uciigolaod, during the maneuvers of the Uer- 
roan high sea fleet, the airship SSeppelln “Ij-I" was 
struck on Septemlwr 0th by a violent gale and hurled 
Into the water, currying with It the twenty-two officers 
aud men, of whom only seven were saved. 

This Is hy far the most disastrous calamity that has 
overtaken any country lu the development of its dlrlgt- 
hies, and no less Ihuii consteruatlou reigns In (lerman 
aeronautic circles Among those who lost their lives 
were Capt. Motzlng, commander of the marine airship 
division; Oapt. Iluiine, commander of the wrecked 
Ke[ip<*Iln "L-1,” and Baron von Maltzahn. It was also 
rc|)orted that the naval commission appointed to super¬ 
vise the trials was on board 
The storm which struck the Ill-fated airship came up 
so suddenly that there was no time to make a lauding. 
As the officers aud crew were bravely mancuveriug to 
bring the htg enveloia* Into the wind a heavy gust sud¬ 
denly struck her amldHliips and hurled her Into the see, 
where, after an hour, she succumbed to the pounding 
of file wav)*8 and sank with fifteen of her offleere and 
crew. Wlieu the storm first struck the ship a wlrelbss 
was sent out lo water craft lying in tho vicinity of 
lleligolaud. Torpedo lK>ats were Immediately hurried 
to the sjiot, but succeeded in rescuing only seven of the 
crew. 

7'he Zeppelin "J>1” was a naval dirigible, the pHde 
of the Oernmii navy, and was comtUCted only la«t year, 
making her first ascent from Jfriedrlchshafdn on 
October 7th, 1912. and leaving then on a tong ndla- 
blllty trial a week Inter. On this trip Count ZeigMlln 
was lu command The ship carried twenty of law offi¬ 
cers and memlKTH of tt»e cr»*w Is’sldee neurty throe ttnM 
of ^cl. She flew to Jobanulsthal in tbirty-twn hours 
aud successfully established wireteaa telegraph nopn 
munlcatlons with a numlier of Cermnn afatidiM on th* 
way. 

The ship hud a dlaplacement of 22 toM anti n ifnpatP 
Ity of 776,two'cubic feet of gas with 1$ eepi^to gfu': 
ciuunbers. 8bo was QU9 feet lung and $9 feet in dlbni:' 
eter and was equipped with three llaybillch ; 
totaling more than SOO herse-power, 9ne of thewi (ianiftninl 
being placed in the forward car and two lo tlw epn 
The motora dtovo aluminliun propeUenk tlkw* lH 






haying two ffiades uatik.;, 
blades each. Tb« huge/ “ 
of 62 mljkM per hour, . 

$>«r siaratioii the iffid 

and ^ eljlu atwrtndt ’itHt ■**" 

f d diffiswa from 

jnade fw' carrytod.atl 
(deform above hr* 
nttdsimeath, . 

Althongb MO lem tiUto a lldlf 4«aig (fit tilto jaMtSiffiB 
h$ye coffin to grief ejlilffirntiffiitfi 
aeiddmit to the "L-i” was too flnit In which n iffiw nf 
Uffi had occurred ani strafige to MlatSi U funiltM 
In $be greatest loss of life iU the btetory 
before thle disaster the giwafoat loss ' 

nn alnffilp aeddont was dvo. the result od ilhn 
Of WWIvUi Vaniman’s dirigible, the, “AWen,^ ffisilf $$• , 
lantio Caty, July 3nd, 1912. The “Alusoni’ yran iffijn** 
stmeted tor the purpose of attemptlbg a 
Bight and wns wrSeked during otM of the kffifa). .A 
V slmDar awMcot occurred, wtann tba fiM 
'dlriglhie ^'KopubUfide" entoffidedi on dniIMffihoy 
IMC^ at a hffiibt of «0O toffi) hUUng toigr Ihnpffih offiffins. 

Bstore Che aoeMout to tiM) the iMtoff Mnedn 
to meet destractioa was ths l$Bltai]r . 

which was pounded to ptoosa h$ the wind iiltier havlhg 
weathered tho storm fof ntnffieen taouM. A ffipM ae- 
coQut of this accident wa$. gtv«n In the. ffioniNttoto 
AsonoAir of April 6th inffit 

T ub recent disaster on the New Yortt, ?few tlnren 
and Hartford Ballroad will doubtless hrio$ out the , 
usual demands for the lnstaUati<« of antomatlc stop 
devices, rendering It tmimssfble tor the englueer of a 
train to run past s signal ythld) has been set ogulust 
him and into a block In wbioh another train Is Stnud* 
Ing. TlieM* demands will undoubtedly be mot by tho 
statement that no wholly satisfactory apparatus has 
yet been produced, and the usual controversy ffiay be 
expected. 

Be tbls as it may, the sllnattou servos only to euipbn- 
size the feet that the tnWsllatton of elertric traotlou 
niH>n mn in-line railways provMee a method of control- 
Ung train movements wholly afstrt from thO oimrntlous 
of individual engineers, and remlers It possible to oom- 
blue tbe action of danger signals with the eloctrlcnl 
machinery in such a manner that the m«r» act of set¬ 
ting a signal against a train will also cut olf the supply 
of current, and. render any further lifogress impossible 
until the openthg of the block also restores tbe motive 
power. 

Even If there were no other advantages found In the 
use of electric traction, it would seem tis If tbls opiH»r- 
tonlty of controlling the movement of triiiiw through 
the control of tbe supply of motive energy should be 
worthy of rouslderatlon. Tbe New Haven road Is 
already imrtlaliy eqnipiied with electric traettou, aud 
it is possible that the cost of completing this work, and 
combining it with some snob system of automatic signal 
control would bear favorable comparison with tbe cost 
of permitting the coutlnaatloD of tbe existing state of 
affairs. 

The Cvnent SiqipleauMt 

I N tbls week’s tasue of the Scicirririo AuBmcAff Sop- 
piXMiuiT there appears the first Instalment of Sir 
Oliver Lodge’s remarkable address before the British 
Assoctotlon.—Charles Dury writes on “Insects That 
Carry Dlwmse.’’—IT jo Preparation of an Aviation Map 
of the TPorld la tllscasaed.-An articulated tmrrow-gago 
locomotive built for service In Tasmania is Illustrated 
and described.—M. N. Buckman reports on Progrsss In 
Egyptian BxploraHon.—A very fine Blephant Group, 
the work of the Bcnlptor-NaturaHst Carl B. Akeley, ap¬ 
pears on thfl front Cover, and a short arilele tells our 
readers about Akeley's work.—H. K- tea Andrade 
writes on Lenbard's iwmarehoa on pbosphoreecOnoa.— 
Tbe Practical Opetutloa of Gas BngtiMls With Blast 
Purnace Goa as Pnel to the eubtoot of aii ImportAat 
paper by Oharlse fl. Saffiimiffi. . * ' 


mor* to be to other parts of the maplri^ rgthmr ttiiiiM 
to ^tolgn countries. Thtw thexo bos heim a hotaibffi 
tolltolNf in emigration to tbe Unlffid «tai^ The 
hut annual report at the Bndgranto’ tppnfmfiUiM OfitoA 
tosuetl tto u parHatoentary pUper;> ffiutoa (hif 
Iffiitoto riffiMved ogly 1,4 per cent related to the ^tffitted 
Stotoe- Ae uompered tylto riffi 
ooUiMrideik'.toe Vulted UtoUg^'dsenoaed Hi .pdr'eant., 
In(><ifffiiMOfton with the iffiaffi?a<toa\a#'.itoili|^ '' 
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^:t||il^;%^ .|l|’r^^ Aimi^m^_ 0<m* 

Iti ft«r «»# iwt^m q/ 

:'^-|( gg irii<<t ^^ •$» tmhm '«4<>» ' 

’ ^ «# tW IMWrtfno :Aii»«04i»t ‘ 

fritb UtflNft tiM 4ti«|^«dMi v«fUt»bl« 

Mvflntitw » t« aid 

' tit MeM m to' tn»k. ‘ 

tkOieiaHii ta tbOsirorldne or » 

lo^Olli^y^^ U1^ fi tra« tliAt nins ttttlwV tlM 

(tom retoniiw to ft tmiti 
to«I ttiilik tibfljr M M io to Kbodii to wnno nt 
tioi djlia^tinM ^nilHftan, itfto le«M«tli to m m flofiiie 
|i«|Otoftir>ni)m Oom kaowa <0* itwd. 

\ I kovo lintoqr timiw toott OO ongfiloor in tl}ift oldon 
dftjto Mw«rw toft, angfaio wHh ftOoooMr M»dl tf ho Intova 
bqW to totodlft toa eogtoe fa* <s«i matoriftfiy ioMen toa 
■lN«d; In toftt, tofa ftVto mttob (wtor tfam fa* om pick 
aptoftsl 

WIto 141 the letmad dfaMOrtotion* tottob faava been 
wloiMntoiMiljrtoopKe^f tony aeem tobeon tfaeeAuikma 
of to«n toift ««o tow no Mteemed gentleman of ny 
amitMttttoiiee wfa* vm foreman of a loeonotive ftbop 
(qv a toqee ntoftrfty Ikie on wfaiefa th«« waa a itrilw 
of eaginMnni litoli he undertook to ran an engine diawifag 
ft no^ train* % had dUBoulty in «top|itoc »t ft Mtor 
toi4c. tod to mato it eft«ier fae aaeonpled from fak 
train, nnd a|ttor g«tt!ng water booked vp to get Us 
train, tot toot oonttol of toa engine, and toe reauU vta 
a wiooM train and oovarai dead sad injured mall elerla. 
Wfaea he got bomOi and was aiked hov It happened, 
fas wuirared: "1 can biiUd an engtoe idl right, but 

Kow tor too old open ftooret, if snoh It may bo onlted. 
If when the brakm fad to operate, the revem lever 
la throam oioar over, with the throtUa oloeed of oourra, 
tfae wheels wQl continue to revolve in the forward 
dtootion, but even then they eawt aomO retarding, 
foroe; toon If a unMli amount of eteau be admitted 
toe retarding foroe will become greater, yet the wheels 
will oontlnue to revolve In the forward .diraotion, and 
so long as they oontinue to reyo|ve In tbftl direction 
with the above oondiUona, they are holding back on 
the train. Of oourse, enough steam is admitted to 
reverse the motion of the wheels, then praotioally no 
foree is etertod; but an engineer who knows his buai> 
ness and Us engioe ean gage the steam so'tbat he will 
get very nearly ite ultimato iraotive power to hold baek 
«»i the train. Of coume, aanding the traek will help 
abw, as H gives greater cohesioa and enables him to 
use even more steam without the wheels slipping or 
turning backward. 

I dislike to take pari in a diseussion of this nature 
in any peHodioal, but when 1 see such mistaken ideas 
advanced a* was done by your oorraspondents. and in 
a papra which I eonsidor an authority on teehnioai 
mattors, I cannot refrain. 1 am grattoed that the 
Editor in his remarks on this subject on July 5th did 
net eoineidc with the correspondents, tot feel that 
my etplanation above more etearly explains the value 
of ravening when the brsdees fail to work. 

Plano, Ml. . C. B. W. 


A BaOroid Adepto the AHtonatie Stop, 

To toe Editor of the Scismtiko AtouuosiN; 

Bftd toe Joura agtomatie oftb algtol ftnd train eontrol 
system. «B iOfttailed and operating on (be Maryland dt 
Pmmsylwftqia Railroad opt of Rgltimora, been installed 
on toe Ifew Haven road, the toarful tefts^tod ooUisioit 
oatHOd by toe fog preventing tlw engineer ftom eeeing 
toe toPUd, would no^t have ocopraed. 

The Jones system is dh eleetrioai dlmed’oiMn)|t system, 
Oipemtoig iiigaalB aod tfae appHtotie# of toe giir in the 
«iBgfatoftUto|^i|i«^ and so stiui^ thgt a titon moves 
wtoMh ft toth^ o( lproteoiiion,;toto Mtanti mil’, agsitot 
opto' switetolft, broken rails, ''tototod toAhead-ob <ml- 
It ^ been tested' 'Wow 

and umrka inoto fMftteetly than toft tototo uM. 'Fhs 
ttoto h) 'totoisd into blotoft, at4'to'a 
.0,: i| 'ftowltM, or ;ii^''P'''ito,open 

lib rah EF to draa tot .etotool ..Ira'totoi tod; totoapm 

to.fttote-ito' htoto to'totouft oftifttot'totoito''^ ^ 

Etototo^'<to'^toitorar tototg-' % .pt^ 

totoM glvtof htoT:;^gmp 

toe ' 


dltfara imporad by (he Intentate Commeroe Com- 
mfatom and the Railway Sigrai Aftsoeiation, and can 
be mstaOed hi eonjwnction. with the present signal 
Vtem at oompanUively small cost. 

The New Haiven road offerad a prise of IIOJM) for 
a system that wonid prevoit raaiHBnd collisions, to be 
ttteo on lueir road. If suoqessful, however, ttoy are 
to be allowed to uae it over ait their Bystems for nothing. 
The JoQfts Company would not enter Into such a one* 
sided proposliioa, but submitted a oouat«(r<propoeitlQn, 
as follows: The Jones Company to equip a portion of 
the New Haven road with their system at their own 
expense, the New Ravmi road to operate it an agreed 
lerato of time under thmr own management. It satiH- 
fftotory, the ralboad «om|»ny to pay a predetermined 
prioe; it not satisfactory, the Installation to be removed 
without any expense to toe New Haven road. 

An identical proposition was made to the Maryland A 
Pransylvania Railroad running out of Baltimore. 
After teotoig it for a period of eight months and having 
It passed on by some of the best signal engineers in the 
eountry, tony adopted toe system, as per the following 
letter! 

Ralttmore, July 0th, lOl.'l. 

Mr. Calvin W. Hendrick, 

President the Jones Safety Train Control System Co., 
Battimora, Md. 

Dear Sir: We have reoenUy increased our passenger 
train serviee between Baltimore and Belair, and after 
the first of September thetonght train service will be 
incraaied also, and there will be a oondderable move¬ 
ment on too tracks betwera Baltimore and Belair. 

As your automatic cab signal and train stop has met 
all teats plaond on same to no during eight months’ 
operatom under regular tndn serviee, we have decided 
to adopt the system on our road. You will therefore 
proeesd under the pfovistons of the contract we have 
with you regarding extentons, and extend your system 
on our road to Towson, Md., including the north switch 
of siding at Towson. In doing the work, please inelude 
the sevenl suggratioas made by Mr. Beott in his ex¬ 
amination of the system now in use. 

Yours truly, 

(Signed) W, B. Bhooks, Vice-President. 

We are now the only automatic cab signal and train 
eontrol system on a closed-oirouit principle that is in 
daily operation and has a bona fid* contract with a rail¬ 
road. The eloied.«iroult feature has boon one of the 
most difficult requirements of the Interstate Com¬ 
merce Commisskm to meet. This feature gives prompt 
notice to toe engineer should any part of the apparatus 
bcoome disarrangad. 

Electricity has become a dependable factor, and the 
automatic electrical control of traia mo^^ements is 
bound to come in the near future, as the present con¬ 
trol of the trains is costing too great a sura in lives 
and property. Such appalling accidents os have been 
happening in’ the past two yean, together with the 
one (hat has just happened, are causing a profound 
impression in Washington that something is radically 
wrong, and automatic stops to check the engineer have 
got to come. 

As toe roads have iMeu churning thftt there js no 
such automatic train stop in existence, 1 thought this 
an opportune time to let you know the above faots. 

Calvin W. Hsnuuick, President. 

Baltimore, Md. 

[It is not the pnotiso of toe ScisNnnc Aiibrican 
to publish letters of this chanuster; but we feel that the 
faote given above, showing that a railroad, after making 
a lengthy test, has found an automalic stop that is so 
latisfint^ as to warrant its uutoliation, under eon- 
traot, are so timely and siggifimt, that we publifb 
this latter in full.—Gntroa,] 

Rcwrardifif the Inventor 

To toe Editor of the Senimno Ambwcam: 

It Is geoentty conceded, I .beliwe, that the inventor. 
has done more to assure the meekanlnal supremacy of 
Jtesariea than any other, altoough it is likewise popu- 
Iraiy' believed that he rar^ gets the reward which 
alMM^d be his. 

That fae is a prolific speoies is shown by toe eight 
huadrad odd patmts which are iftaned each weto by 
tbe.tlnltod Suraa Patent Office. Not that there are 
eight hundred money-middng invmtibas patented in 
AtftMs^ every weak. The bventor. sees merit in the 
baby of fais brain whether pnotoiat or pot. He has 
got to bo abA>ptto)ist'. A pessimtst never would tovent 
onyjihtog. hMajUss hft ,wdtod atari with the Idea that 
toe totog ratdd not be.draie anyhow. 

tto. toyrator to bk'eh tondaaari .anA toe pewiuM of 
bk Ideg ran tori onHif to A tovrai^.itoht. OoM facts 
do not dktonb bln- |toJh» .fora'blitotoy ahead and 
Is Boi at «n ftraptoaed vnib hi raeorada, thou^ every- 
ora '’Era' to 

ilto itldi fa M to fthrald Iril R# gold faela omht not 


unduly to discourage the inventor, nor should ridtoulo 
justify him In the abandonment of a revedutionary 
idea. That a thing has been done differently heretofore, 
is no reason why a now principle moy not be a better 
one. 'The expert is more likely to \w wrong than right 
when it comes to a new phenomenon. 

This leads one naturally to the discovery of a peculiar 
condition, that is, that persons or firms who should 
do so, rarely buy really big invention,s. They go plod¬ 
ding akmg selling the old dcvico until one day they 
are shocked to find that the public has forgotten the 
old love and taken up the new. In the light of past 
experience, it would seem that they should look oaro- 
fuHy into any now and startling invention, if for no 
other reason than as a means of self-defense. 

It is historical that the telephone was first offerod 
to the telegraph p«>ople, who refused to see any merit 
in the “toy." It is also historioal that the telegraph 
was later bought up by the telephoni' company. The 
dkk talking machine was brought to the attention 
of a musical instrument company, who in rejecting it 
said that they were already marketing an instrument 
which had real merit as a means of entertainment. 
The musical instrnment referred to has dropped out of 
sight, while the disk talking machine speaks for itself 
in millions of homes to-day. 

But there are inventions and inventions; some are 
improveraenU of existing devices, meritorious because 
they enable one to do a thing easier, or In a more simple 
manner perhaps. Of this kind, the groat bulk of inven¬ 
tions are made up. There arc other inventions wliiob 
are revolutionary, which upset the establishwl method 
of doing things, or which attain a new object hereto¬ 
fore unattainable. 

And just here may I cite as a curious fact, that of 
the revolutionary kind, there have been born m the 
ton-milo sqaare of the District of Columbia, more 
startling inventions than in any other equal territory 
in the world. To believe it one has but to think of the 
telegraph, the telephone, the electric railway, the 
electric light, both the talking moohiui**, the motion 
picture machine as used to-day, both the type-casting 
machines, etc., the historical accuracy of which is so 
strikingly attested by the exhibits in the National 
Museum. To bo sure, newspaper publicity has in soma 
insUnoos placed the invention elsewben*, but this does 
not disturb the facts in the case, but only points to 
the oarolessoess with which loose statements aro some¬ 
times accredited the weight of faots. 

Pure invention and soientifio investigation so blend 
into each other that the lino of separation is not a 
marked one. The mind which conceives the one, is 
the mind which most easily attains in the other field. 
Doth men are plodders, and take aatisraolion more In 
the attainment of the end, tho addition they contribute 
to the sum total of human knowledge, than in the 
financial reward. And perhaps this is the real basis 
for the popular Isiliof that the inventor rarely reaps 
adequate reword for what he oontribulos to the comforts 
and oonvenionoe of his fellow men. 

The inventor, the scientist, and tho artist, are each 
popularly pictured as a personality obsessed by a single 
idea, and ineidentally that sin^e idea is not finannial 
reward. He has a satisfying ideal, the pursuit of wbieh, 
however, not only keeps him a poor man, but often 
works a hardship on those near aairdear to him. And 
that is the real pity of it. The necessity, therefore, 
of turning aside to some more or less remunerative 
employment pushes his ideal more and more into the 
background, until finally distressing oircumstances have 
crowded it entirely out of liis reaeh. 

This situation, namely, the necessity of earning daily 
bread for himself and his, lias wrecked more worthy 
inventions, with the attendant loss of the development 
funds, than any other single cause. If, however, the 
financial backers of the invention had the farsighted- 
naas to finance the inventor's family, more inventions 
would roach their fruition, espiKiially rovoliiliunary 
ones, the results of long-drawn-out study and experi¬ 
ment. 

1 know that thl» statement will be seised upon by 
alleged inventors as a means to llie eiid of living off 
their fellows. But in what very few iiihiuuees this 
may be so, perliapg it is only turning the tallies, for, 
on tho other hand, the inveotor is notoriously the 
victim of the man who furnishes him money. 

The real inventor, he of the soientifie idea, is almost 
always a worthy man. He follows a high ideal and 
oanoot very well Imi wholly bad. Being honest Imusclf 
he believes others honest, and Ixjoomes, tlieroforv*, the 
easy victim of the unprincipled promoter, and this is 
unfortunate. 

So in conclusion, if this prenohraeni should strengthen 
the determiiuitinn of some duMnmragod luvenPir, or 
aid in securing honest financial backing for his applica¬ 
tion, and the development of his great idea, it will bo 
a further rafuiation of the belief that he is the legiti¬ 
mate prey of the heartless “moneyed tnaa" and the 
equftUy unsraupuUnts lawyer. C. Fbancis Jenkins. 
Wrahington, D. 0. 





Sawing a Bridge With a Wire 

An Old Idea Reefed" '■ ■'' 

By Jacquea Boyer 




T HB Pout Neuf. or “New Bridge,” lii Paris is more 
than three handred years old. Its first stone whb 
laid hy King Henri 111. In 1078, and It was formally 
olieiied by hie sueoeesor, Henri IV. In 1608, a quarter 
century later. For three centuries the sturdy old bridge 
has defied the assaults of time, weather and civil war, 
and lias needed extensive reimlrs only ouce—In 18H6, 
when the piles which support one end of It were 
strengthened. During the Rmplro the fioor tif the 
bridge, which originally was much higher In the mid¬ 
dle than at the ends, was lowered and leveled. This 
alteration strengthened the bridge by diinliilslilng the 
load borne by the arches and piers. 

Now the old bridge has been subjected to a remark¬ 
able engineering operation for the purpose of forming. 
In Its solid mass and throughout Us entire length, a 
(‘ondult for electric cables connecting certain tramway 
lines on one side of the Heine with a powerhouse re¬ 
cently erected on the other side. For this purpose it 
was necessary Co fpt a trench more than 4 feet wide 
and nearly feel deep. leaving a tbickneas of only 
20 Inches over the tops of the arches. In the shorter 
arm of the bridge the 
work presented no dlffl- 
culty, as the mass con¬ 
sisted of rubble, which 
yielded readily to the 
pick and the pneumatic 
hammer In the longer 
arm, extending for a 
length of 550 feet from 
the statue of Heurl IV. 

Id the right bank of the 
Seine, a solid mass of 
ashlar, cemented Uv 
get her with concrete con- 
tuiiiiiig Hint pebbles was 
encountered. As this 
mass could not lie ^t* 
tucked with explosives 
or with wedges without 
ciidangeriiig the stability 
nf the hrklge. the con¬ 
tractor decided to saw It 
longltiidinull.v with a 
hellcordlal wire. 

Before entering into 
the details of tlie oper¬ 
ations required for the 
solution of this iieculliir 
problem It should be oil- 
served that the Idea of 
sawing stone with an 
endless wire and a pul¬ 
verised abrasive |p more 


How tiM old Pont Neuf woo aowii apart 

than fifty years old. Various apiillcallons of this pto* 
cess are mentioned in a patent granted to Bugbne Che¬ 
valier In 1854. 

Chevalier claims “the employment as a sawing toot 
of one or more metal wires, cords or chalaa, acting 
with a continuous or altaruatlng rotary motion, and 
sufficiently flexible to attack all sides of the block of 
atone simultaueuasly.” This Interesting process, how¬ 
ever, was forgotten until 188(1, wheu It was revived by 
M. Paulin tiay, with the aid of a Belgian contractor, 
M. Michel Thoniar. Four years later, Tltomar Im¬ 
proved the process by Introducing ball-bearing wbeela, 
by wblch the cable can la* guided In any directlan, and 
lairing tools of great diameter for the Making of shafts 
for the purpose of seiia rating the sawn blocks In the 
quarry. 

The process still presented a serious practical incon¬ 
venience—the difficulty of repairing the wire or cable 
in case of rupture. Joints made by soldering or braalng 
In the moat careful manner frequently gave way. At 
last a workman conceived the Idea of untwisting the 
ends of tlie broken cable, cutting the strands to differ¬ 


ent lengths and uniting them by a spUce four yards 
long. This device proved successful, and the eniploy- 
ment of the Imtlcoldal wire became general In marble 
and granite iiuarrteo, as this method of eeiwrattng the 
Uueks corabluee rapidity with economy, a voids the em¬ 
ployment of explostves, and, above all, dtiqiensee with 
the long and ooetly operation of cutting trenches 
through the rock. The recent oiieratton on the Pont 
Neuf, however, Is the only Instance known to the writer 
of the employment of the hellcoldal wire for sawing a 
bridge. 

Tbe work on the IMut Neuf was divided Into three 
section, of wblch two were 164 feet long and the third 
was 223 feet long. Four parallel cuts, from 7^ to 8 
feet deep, were made In each section by two sets of 
apparatus working oimoltaiieously. The longitudinal 
profile of tbe work was carefully regulated In order to 
avoid cutting the extrados of the supporting ardies. 

In front of tbe statue of Henri IV. was erected a 
wooden scaffolding 10 feet high and 28 feet long, which 
supported a number of wheeled flat cars to which the 
sawing cables were attached. Bach car carried an 18 
horse-power electric mo¬ 



One of the welb sunk la tke bridge, ahowliqt A* 
method of carrying the grit to tbe daw eat by a 
stream of water. 


Vlaw 9t «|Hk iMiff«f tld.'Haiiii^v 
•bawhlff tba eaadHiaR al 'kb* tm ItM..#* 
-Tnffrf hw rflifirit 


tor, a opeed reducing 
shaft and the shaft of tbe 
wheel which moved tbe 
coble. Oenstant and uni¬ 
form tension of tbe cable 
was assured by east iron 
weights suspended from 
an auxiliary cable at¬ 
tached to the car. 

BetwMu the sections 
wdls were sunk to th* 
depth Of the cutting to he 
maito. In each well were 
mounted two Iron posts 
which caCrted at their 
tope guide wheels for tiie 
sawing wi^. Vtom thsee 
wheels the witos raa 
down to other guide 
wheals mounted on caiv 
lien which desoeuded In¬ 
to the we® as the work 
progwtMdi and which 
could he taise# by meani' 
of hassMituehes. I^he 
wire, made a cegiiiilaie 
cliuah: 4wnn I the epecat- ^ 
lug i»hM«*rh»' ** flw mM'i 
, ba»h,ef'th*: iiefhfc, m 
■ tiefc,’ 

' eoimaa. 



















TM fdidinf alMsUi k wlitoh the pai»«hvt« is iMiMat. 


Pcfottd dcmonatntlng how the parochute openo clear of the machine. 
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Avtatioa iSranto 

\; f'aMdIikte tireap from an Aerapfauw 

t HAT the' para^ute may tieeoiae a tae- 
tuft mt H llfaoavljig device for avlatora 
wan deniymatrat^. at Chhtaaafort recant* 
ly, the not<^ Fimkch airman, M. 
tf^uA, who baa atartled bta apeotatora 
a uuiuiMii' of timee tiy hla (eata of dar¬ 
ing while In the air. Pegoud’a experiment 
conaiated of leaping from hhi nK>iM4)Iane 
and deNoendtng slowly and safely to the 
ground bii' means of a specially eonetruet- 
ed paraefbute, the Invention of U. Bonnet 
lltae experiment was consideted ex* Wnckad gUN 

tremely haaaidous, and It is stated that —- 

Pegood had a kmg altercation with the 
police antboritles before he was allowed 
to attempt the demonstration. The a<s 
oowpanying reproduced ptaotogtapbs al|pw 
the method of attaching the parachute to 
the aevoplaue. The parachute is eontained 
in a folding sheath attached to the upper 
part of the fuselage, and the ropes are 
fixed around (he aviator's body. In case 
of an accident or when the pilot Is ready 
to aimndon the amchine, he preaase a 
lever which causes the sheath containing 
the iMrachttte to open, thus allowing the 
wind to catch the folds at the parachute. 

At the large umbrella-like structure du- ! 
folda and tnfiates itself it rises and lifts 
(he aviator away from the machine with 
it, thus leaving the plane to its fate, while 
the pilot deseeuds safely. 

tin the day of the exiierlment Begoud 
ascended In a strong wind to a height of 
about 000 fCet and pressed the lever which released the para 
chute. The machine began to descend swiftly and the speota 
tors were tilled with approhensiou; but almtMt immediately 
the outllue of the parachute revealed Itself and the aviator 
was lifted clear of the machine, dropping slowly and safely 
to the ground. The aeroplane, left without a pilot, was, of 
course, cmupletety wrecked when It atruck the earth. 

Peguud is the aviator who is reported as having recently 
accomplished the daring feat of flying an aeroplane upside 
down and again righting the machine and descending safely 
without damage to the aeroplane or to himself. The machine 
which Pegoud uses in all of his flights is a BlCriot monoplane, 
fitted with a GO horse-power Qhome motor. 

A New French Water GIMer. 

A hydroplane of novel constructioa has recently been seen 
maneuvering on the Heine near Paria, driven by M. Teilier, 
who designed and built the machine, tkuisr is a Frmicb aeTo- 
plaiie enthusiast who has bscn engrossed for some ttme 
la the study of air-propel1«d water machines, and has 

perfected the gilder which is illustratetl _ ^ 

heretvlth. , ^ “ 

This machine has a typical .gfimplaac 
fuselage mounted on three boai-Uke scows, 
and is steered by moans of a hand-whaCI 
connected with the rudder., .In front of 
the dnvec's seat is an extitt mat for a 
passenger. The hydroplane ta.^vgR by a 
fcur-cyllhdsr, 80 horw-iKn^ 
automohile motor, which Ig , (gmmimtad '< 
with the propmier shaft by a ‘0^' 
motor is of the watcrcooiad ' 

aupi^lcd wiih cooitog water ijwtMa f’jW ■* j 
icmg VmWcal millatcrs pUctA , 

motor at the extreme, end 0*''lh« kamb- 
The fuel tank la attaChM ia kailMm 
at the'rear of the motor.; , • 

.torh rmvanuisear Of the, 
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The taUlsas ma^ihe in ffight. 
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«)f 70 kilometers, or about 43 5 uilios iwr 
hour. 

New Dunne Aeroplane May Solve Sta¬ 
bility Problem. 

Much interest has Ijoou Hnmseil in ilu* 
world of aviation over the rwi-ut sfrloH 
of successful flights of Lieut. J. W Duimo 
and Jules Felix in the new Diinne iiero- 
plane, which seems to prnve tho conten- 
tlon that stability in air macliineh liiis at 
last been realized. The prineiiOes upon 
which the Dunne machine Is ennstriicled 
are simplicity, stability and safety, uml if 
the designer’s predictions Hr«> wsiUzisl it 
iraehute leap. is probatile that within three or four 

years the art of flying will be well mi 
the road to iierfeotlon, and that with the 
adoption of the stable aeroplane, flying 
will be os safe as aiitomobllliig 
Although the principle of the Dunne 
machine Is not entirely new, the V type 
of wing having boon used In gliders as 
early as 190(1. Its application to the pow¬ 
er plane is an improvement It was Chiefly 
through his experiments with models that 
the inventor was lead to design his pres 
ent machine. The princiiial fwiture which 
first attracts the attention is the V shape 
of the wings with the point at tho forward 
end of the machine. Since the two wings 
or planes are complete in themselves, being 
provided with warping exi remit les, I he 
front elevator and the tail are ellmlimled. 
The V-shaped wing is applicable etttier to 
(be monoplane or the biplane. 

Another feature that is emphasized Is 
the manner In which the front edges of 
turned down so that the plane sections present 
nearly a cylindrical curve. In a communication to the Aenv 
nautical Hnclety of Great Britain, read ut one of the society's 
meetings, Lieut. Dunne described bis machine, referring ]iar- 
tlcularly to the construction of the wings, as follows 
"I give the wings a much more definite arrow form than 
that of the yanuuia (leaf) type; the tips are rolled down to 
front Instead of rolled up behind, so that W'c have a concave 
under surface Instead of a concave wipissr surface in this 
regloii; while the outstanding feature of tho typo Is the fact 
that the whole wing forms the roof-part of a tunnel running 
backward and mitw’ard across the wing, tlie crown of the 
tunnel being slotted back at a greater angle than are the wings 
themselves, and the sldea of the tunnel preferably converging 
toward the rear end. The Improvement In efficiency gained 
by this method at construction is very extraordinary; bur as 
1 tvlsh to confine myself to the safety devices embodied In the 
Wlbga, I must ask you to take my word ft>r It that this con¬ 
verging tunnel tends to produce a positive pressure under the 
negative wing-dp, so that for tho siime 
amount of negative premiurc on the tip 
we are able to use a greater nogutlvo uniilf 
than In the Zaiioiiiu tytie. And It Is the 
geometrical difference between tlie angle 
at the tip and the angle at the front of 
the machine which counts for most, 
though not for all, In natural stability. 

“My attention having l»«>n accidentally 
directed to fluid flow in diverging, eon- 
vergliig. and veiia-contra«;ta tdis's, It oc¬ 
curred to me that wings built In such 
ftirms would give pressure distributions 
quite dlffcTent from the ordinary, and also 
quite different travels of the (voter of 
pressure, and were therefore worthy of 
Investlgadou. But tho ituhllity actually 
obtained with the first model came as an 
astounding surprise. 

"A constaut-ungle-oMncldence-machlne 
' such as this is. ipim facto, a constant sjieed 
machine. For if the speed is accidentally 
reduced, the machine begins to sink: this 
incteoses the angle of luciden<<e; the ru- 
(Peaetwlea im page tit i 

































How Deadly to RaUway TnmlT 

S tatistics huvi> an irritAtlng way ot <^Mpp«lut- 
lit^r iKtiniinr Mlotn That tbe nun-tsUty ot railway 
triivci 111 Uk' riiti<<d Stat^ iR too hlfb cannot be open 
tu (HhoumrIoii It nil) bo too high ao long at It reiui^ 
iiliiivo Kcni Hot tbc HtatisttCB of the Hubject dhiproTe 
•jiu'ii c'diiiinoii iintlotiM M that It la rlelog. that It la not 
rnllliiu or that It c-om]NireH terribly with the averaga 
iiKirtiilltj of rtillwny travel elaewbere in the world. 

If yon tiiko the number of pamengera carried and 
(Ihlrle it by the number of killed during a year, In tbte 
cnuiitry Mild ill Kurope, you will get a Mmpaiiaon 
which Ik very diiraugiug to the America railroad. It 
ulll Hliow that In tblH country one paaaenger In every 
four inilltoii carried Ik killed, agalnat one In ten or 
twelve mllliun 111 lOnrotie. But that la not 
a full' coniiiarlKon. The average dlatauce 
each jiHKHeiiKer Ik carried la approximate¬ 
ly thrw tiineH greater In this country than 
In Kurope. It U plain that the rlak ot 
travel la In proiairtlon to tbe dlatnnce 
tniveliHl. The risk of traveUng a thou- 
wiiid inllcK la 11 thouMund tlmee greater 
than the risk of traveling one mile. 

Therefore, the only fair baaia of comparl- 
win Ik that of “jiawsenger mllea.” The 
“linHKenger mile' Ik a terra uaed to es- 
preoH a unit of irawKengor tranaiiortjitlon. 

It iH one iMiRseiiger carried one mile. For 
iniiHtralloii. the iiumher of imwiengerK cnr- 
rUMl by American rallrondH In 11112 wbh 
roughly one lilUlon; hut the "paeRenger 
mllen" were thirty-three blllloiiR, because 
the average distance traveled by each pas¬ 
senger was thirty-three miles. One piis- 
senger traveling thirty-three billion mllea or thirty- 
three billion paast-iigers traveling one mile each would 
make the same number of ‘'itusaeugcr mllee" as one 
hllllwn riaseengera traveling an average of thirty-three 
miles each. 

On the Fair Baaia. 

On the basis of “passenger mlloR," a comparison of 
Iho mortaUty of travel in the Vnited States and In 
BurojH' In much more favorable to the American rail¬ 
roads. It shows that the number of paasengera killed 
per liillloh of “passenger mllosi" was 7^ in Europe and 
8 in the United States, during the yeara ot the latest 
completed statistics, ns follows: 

Puasi'iigcr Pssseugert per.Ulllen 

miles. ktlloA pas. mllea 

Europe, IfHO . 7!{.r»r)5.r.78,r)71 654 7.63 

U. K.. 1012.. 3:i,B10.«7.‘l.(KK) 270 8.06 

These statistics refer only to passengers. Tbe mortal¬ 
ity among employees Is another matter, In which dif- 
fereiJCt* of tempernnieut between the foreign and 
American employee Is an imiiortanl faetor. Also, as Is 
evident, they refer exelnslvely to deaths of passengers, 
and statistics of Injuries are purposely omitted, for 
tbe j-easoii that they are imjierfect. Deaths are a defin¬ 
ite iiuiuitlly and the statistics are continuous, so that 
cojuiMirlsoiis are ai'curale That is not true of injuries, 
which might seem to itioreuse for no other reason than 
that they are more systcmattcally reiwrted as efforts 
lire made lo d(*crt>ase the risks of travel and railroad 
employment Aetnnily tbe ratio of Injuries to deatbs 
sboiild be fairly coiistunt 

The Improvement Here. 

More Imisirtnnt than that the rate of mortality In 
American nillwiiy travel coraiaires less unfavorably 
with that In Europe Ihuii Is generally be¬ 
lieved Ik the faet that 11 Is remarkably 
fulling In ihlK country The “passenger 
miles" (the uunilH-r of piiHm-ngers carried 
one mile) reisirtwl by all the railways in 
1012 were 3a..'H(i,fl7.‘l,tlO(), iiud the number 
of passengers killed, as reisjrted by tba 
liilerKtiite (’onnncrce CoiiimlsHton, was 
:ns. According lo the Hiireau of Ballwny 
News and SIhMkHck. 4H of tbe killed 
classed ns pUKsengiTs were In fact em- 
ployi^‘K, so that the net iiuinlK!r of pus- 
seiigerN killed la t!il2 was 270 That Is 
ronglily eight pasHoiigers to each bllUon 
«if "isisseiiger iiiIIi'k" In 1S02 the num- , 
law Ilf piissengers KHIihI per billion of 
“pnssenger nille.s " wuh 2.S Tho fluctua¬ 
tions in (be titiiiilM-r from lsn2 to 1012, 

Inclusive, and the renmi kiiliU- tendeney to 
decline, are shown in the clinrt The flg- 


To show that rallwiiy (ravel Is not so 
deadly ns ll is tliongUt to he Is not to say 
that it is not inueh more deadly than It 
ought to be; but certainly the nillroadH 
are entitled tti the statistical proof of 
what they have ulreudv done to lower the 
rate of mortality. 

That by the fairei|i|^possible Ktatlallcal 
comparison tbe rate of mortality yet is 


lil(^ in thie dAsatry tlign in 

Itttaly prove titat 1to» rattcMds evi aeAtotag In Bijb 

country to protect tiw tlvee of pe H Mi||nri v. |o, 

the dlCerandoa in tMinlpiueut it 

Europenii travefien to take the 

Anertoaa tmvOtera take. ItafOta''#'#«ii|M^ ’ 

starts erm posse&cer la tncked 

ment There Is no such thing as n'wiASt one nmtoto 

to overtalie his train. It miitot he tttIkMi* WO. V 

the risk of travel incroues fasteFAWkto Ike 

but that, of course, is an ab8tractio»,s«.)toir XoiIk Vktof 

AnaoUst. 


Kalsee Wllhalin Caaal Ueka Ow IjMfeta.--^ 
raoeat eiilarginff aito general improvement el the Kiknr 
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Tbe falling rate ef mertality In railway travel 

Wilhelm ship oanal has loduded a raeonstanotton of 
the looks on dimenriona which entitle them to be ealted 
the largest in the wortd. They are 147.fi feet wide. 
1,062.7 feet long and 45 feet d^. The new looks of 
the eault Ste. Marie Canal will be considerably longer, 
14100 feet in length over aQ, but they will be 80 feet, 
in width only as against tbe 147.6. The Pknama Canal 
locks are 110 feet wide by 1,000 feet in length, wito a 
depth of watw at 40 feel 




Wtwf-tve tohet^fs. 

.,«i{»^..Ciiristaphar,Staeltoet« * imuMtotof .dr;|ke. 
Wytoto-'/lNllecy, nea^ ^ 

taiito eiitoio^ Mnee «i» sMw meamt e* totnUum 
better then anlhml pcfww, 
perlments with a frame naktatMl etti tottr 
smooth wheels driven by w*iinft> pewev 
working etmnks opimeMed tokjh siNtf 
wheels. The toOtot «C thie totoWtotontil 
earrlegn Wag to^sctetata U a tootaMdlve 
wglne, having ewooto wh^tto ^ 

nieotk vraito, cAtod ptol anything At A 
leadj.fbr «p 1(4 that tknn ill lAootoAtlvaA 
had tbothad tohiMto totantog .on ktah lAila 
It Is traw that TravUhlck'e engtnee' ti«A 
smooth wheriA tmt thny tolled tor ether 
reesona. Tim ratoll Of tttose trialk Which 
were oarried AA wilder the eAPervUtofi ef 
wrniam Bedtoy, BladietFa “coal viewer," 
were so eneonnmfiag that early In the 
year 1818 tbe frame and Wheels whre 
fitted with a oaat Iran boUer and a stoide 
steam cyltoder fi Inches in dtanwter, 
which drove the wheels through Inter- 
mediate gearing. After repeglAd trials with this 
expeHmental engine the coiietnctlun of a new ehe 
was decided upon, chiefly beeanar ot the detoe^ 
tlve steaming capacity ot the boiler. No time was 
lost, and in the tame year Blackett ordered HAd- 
ley to rebnim tbe engine with a new holler and 
(flinders. This was done with the aasManne ot Tim¬ 
othy Haokworth, who was foreman smith at Wylam 
and B (fever mechanic. In toet. at that period btock- 
amtths Were tbe only mechanics who woriiod in Iron 
and jsrAotlcally all the early looomotlvea were made by 
them. Baekworth was fitepbensoo's great yivsl, and 
there Is no donbt that the “father of railways” spent 


14,220,101.084 
14,280,445,883 
12,188,446,271 
l.'l,0tt,007,283 
12,256.880.647 
13,37lMI.K),004 
14.601,327.018 
16,088,076200 
174«KI,&88,444 
10,680,037,620 
20.»15,7A'I.881 
21,823.213,630 
23,800,149.436 
25,167.240.881 
27,718,554,080 
20,082.836.044 
28,462,000,000 
32,338,406,320 
33,201,604,608 
33,510,673,000 
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his Sandnys at Wylam making notes and shetchee of 
"Stotond jBlfiy'’ and other engines there which were 
built and partly Invented by Baekworth. For this 
mson Baekworth denrves a more promlneijit piace la 
liMwmottVe Metory than hsS generally been antmmd to 
him. 

“Pulling Billy” was finished in May, 1618, and put 
to work hauling coal wagons on the five miles of track 
conneettug Wylam Colliery with tbe wharves on the 
Tyne. The engine appears to have been nuxwMfal from 
the start, and it attracted much attention, mingled witb 
.Tposltton from those who were interested In horse 
flesh. It baa two vertical stoam-jacketod cylinders. 

8 ItHfiies diameter by 86 inehee stroke, which by grass¬ 
hopper hewns transmit tbe power downward hy con¬ 
necting rads to a shaft with ennfcs set at right angles. 
This abaft Is Jonrnaled to the framtw, which are of 
wood, and carries a Miur wheeJ, which, by tour other 
igjur wheels, tnuwralta the power to tbe tour driving 
wheel^ each 80 Inehes in dtamator. ffteam was dla- 
trlhntM by short D slide valves woriced by a tappet 
aotton. The working steam preeenn waa SO pou^ 
per square inch. Tbe hotter Is of wrought 
iron lagged With wood. It has a ratoru 
fine, so toat the furnace Is at tlie 'same 
end as the chimney, where tbe fireman 
attended to his toitles, standlhg In the 
. fender. The engine driver was stationed 
at toe other sod of toe bolter, wheto to> 
had toe levan and working paria wtthln 
easy rearii. The tender cAmdAta of a 
wooden fratngfi SAWortAd> on fonr wheris 
and eanrytog a eqluto water tank and 
coat hex, The Aamblned weiflkt Of the 
engine and tender Is ahAuf ten to&s, and 
its ttsnal perfAinnanto was to haul fifty . 
long tons at etg miles her $he ex- 
Irnnst steam from the cylinders tou dto- 
riiaiged dltoctly Into toe Abtomey, and ^ 
V the noise tons eans^ aroAtoifl so mato 
oppoatUon tont togal eptoton dras tniken ' 
<m tita auhtoti hot toe ' 

; ne«aeDt«r .ahatod hv itoti mtoanst' 

' 'Ctoam into an tonk'' io^ on <^tiie ' ’ 
\ tAp Af' the' h#nr>' ' tito '' 

; stoam enmiidd' l»to' toe' Ahltnnsy. 

.; ,A«spnibii»iy.!|ke.'«tot 
V, ■ik.*tosto'' 4 ito»H 4 ka'.illto m(im^ 

'ptetoif 
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W. to .4t!li^, , 
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jvlOm to ‘M*i>» 

.' .MMi^d io It At ito tto 

«f i||m| 4« liotoi «w two pttUtoo et«r 
' ' Wto9» •vm}ms» AtoMtoa to .tto Uam- 

iMTUt OM toA Olid «toll ttod At too Ototf 

io 0 towto toad rofifi. «m 

•towd ' to toWito (It nea oa oopootte oMm 

; wtotodHto*^^ 

tto pttotoiror and ttoa mt U 

drop da too idia tolaw. WUh oovend of 
ttofw iwimiiiva idtodMvoni too toad foon- 
tokltou,. auiy k tott of wUto la toown in 
tka .tottowmptt, waa anak. 

IMdiMiiiMto 

A m totatoHipNt iwaw atoTor la Wait 
tonaafoHtoi Idaaa., Ondliiff it swactlo- 
. ato tnaaatoblo to axwo a toreehitorjr 
dwottow aa it atoo(t aUoad It otMifU 
down tonnigta toe ridfe of tto ffafaile, aad 
tovtad It awa,v in two aeettom. Bato •ac' 
Waa atoat forty ’feet bigfa- llw toae. 
itowavar, waa thirty (aat In taadtb to 
twenty la width. The nault, of ooaiaa^ 
waa that wrary aMnaat It tocaatoaod to 
Kifitifa over. Vo ohvtato tola, toe brink 
tron toe chliaaeyB aad too atone from toe 
foimdatioaa were leaded upon the drat 
floor tor hallaat, 

toliUe ttw work of attcAng waa goinir on, 
braoaa, of eoarao, were required to hold toe 
(Murta flratty la poattom. When toe two 
twrta weee tewMenddad ten mllea away 
from toair tarifltnal alta, the workmen p«t 
them together ao wall that with a new 
eoat of rwliit over the whole, no one wonld 
e^wr have anapeeted the remarkable feat 
that had been achieved. 

31u! houae at Ita oM loaation atood ten 
feet above toe atreet level TbU waa toe 
rmaen that the peonltar method of trona- 
portlng It bad to be reanrted to. 

The ailM Tine Signak 

O NIC reamu why wlreieea telegraidiy 
aeefflft uuoanpy la that we have no 
vtidble domuuOtratom of the electncal 
aurgtnga up and down the antenna 
wbteh geuoFate electro-magnetic wavee. 
However, were our eyee conntnieted to 
detent the abort-vrave light beyond the 
violet portion of the apectrum, we wopM 
nee the aerlala of a Ugb-powered atatUm 
aglow with a blulah lumlneaoenoe. TUa 
glow, which la InvMble to oar eyea, la 
vtalbleto the eye of the oaiOera. The ac- 
eumpanykig photograph, taken from the 
tocond platform of the BIffel Tower and 
looking up toward toe topy ahowe toe 
nitra-vlolet glow aMnad the autemua, The 
photograph waa taken when the toflht 
Tower Btattoa waa aendlng oni tone alg* 
nala Wlndgw ttmo iitgsa>r ace alao aent 
ont by toe atatbm at tianed near BerOn. 
and onr own Arungton atatlon, and they 
have proved of gCMt'WtoM re navlgatora 
tor h|r thein ^ may corwct totot oheon- 
moetera and Oaiarttlim todr vmSm at 
flw wtto;fl^ aoennwy. 

iMsr aipc HttOt Iqrii Sd^ USs 

A w adtoMoidie toval^a Wqttt ky 

a hhto miinbi .(x^'toom dim t 

., ea'niad totopawk "braaa toiidWM,'< ad»dow 
' «mb 'ahtohii .lUpA'-tpaft S «a oW had* 

' totod' |toa;;'totto«B .ntoaf' «ki«etoi ahto . 

''' 'to# a toto UWi dC 


A luuMl>driven pile fonadation. 





framework of the band-driven chair. A 
heavier axle waa turned uimu IiIh lathe. 
The rear wheels of the hand-driven elmlr 
were loo light to carry the heavy machin¬ 
ery of the proiKwcd new chair, while the 
wheels of the smashed motor cycle were 
twi large to fit into the frame of the 
old chair. Thin lUfflcuIly held up the work 
for several da.vs. At last the hoy rebuilt 
the motor cycle wheels, critlliig them from 
30 to 28 Inches. Pneumatic motor cycle 
tires, the only now things about the whole 
chair, were then purchased. A gasoline 
tank was made from a discarded dlshiain, 
and Incased In a box made from the thin 
cherry paneling of the headboard of an 
old bed. i(top cocks from an old gas 
stove were used to regulale the flow <tf 
gasoline. A belt drive ls>lng found Inade¬ 
quate, the hf)y substituted a chain drive. 
A band brake on the left side of the mo¬ 
tor chair, made from the Iron h(M»p of an 
old washtub. works on a drum cut from 
a casting The same lever that throws 
out the clutch applies the brake, Tlie tire 
of the front whMfi Is wriipiKsI with a 
brass window chain to prevent skidding, 
the roar wheels lieing e<iulp|H.d with anti¬ 
skid tiros. A dog chain was at first used 
on the front wheel but it was unsatis¬ 
factory. The lever controlling the sui>- 
ply of gas feeding into the carbureter Is 
made from au old file. Tho cut-off valve 
la made from a one half Inch gas pipe 
“T," a brass cut tain rod and a clock 
spring. The steering lever is imido from 
a length of gas pipe and the end of a 
mop handle. The 2% horse-iaiwer motor 
Is air-cooled, the fan being made from an 
old brass fender, and tho hlowcr-casc from 
a tin can which nt one lime held a gallon 
of apiile butler The blowcr-casc Is cov¬ 
ered with Hsbeslos Io deadim the sound. 
Tho boy constructed the entire oiling sys¬ 
tem from brass tubing and a little solder 
A tiny bicycle lump to comply with the 
city ordinance completes the outfit 

Grafting Performed by Nature 

I T is common to see a tree or plant 
grafted by man Into another tree or 
plant of the same class, but of a different 
Mja^les Uut au Instance of a tree of one 
class haling been Huccessfully grafted by 
man into a tree of n wholly dlffer<-nt class 
is certainly most extraordlnarj. How 
much more of a curiosity, then, would be 
the sight of R tree of one class grafted by 
Nature Into a tree of aaolher class. And 
yet such a feat has been accomplIsh(>d, as 
witnessed by the accomiainy lag i)hotu- 
graph, which shows a cabbapo palm —an 
endogenous tree— self prafted Into an ex¬ 
ogenous tree (a tropical evergreen). This 
photograph was taken In January of this 
year The tree may be seen alamt a mile 
out of .Santa Kf, isle of IMnes, West In¬ 
dies, on the Oovernmeut road or calzada 
leading from Santa Kfi to Juenro. It 
stauds in the front lawn of Mr. 1,. E. By¬ 
ers, an American resident of this Isle, 
which Is said to l)e the •‘Treasure Island" 
of U. L. Stevenson. The lower isirtlon of 
the lailm Is dead, and can Ik? seen In the 
l)hotograph close to the young lady. The 
uiqjer isirtlon, however, ts In iwrfcct con¬ 
dition, and Is as smoothly coalesced with 
the body of the exogmious trei* as are the 
latter’s own branches, and receive.^ Its 
nourishment from Its foster jiarcnt. Na¬ 
ture did this wonderful piece of grafting 
by the methitd calk'd ’•In-arcliing,” and It 
probalily precedes artificial in-arching. 

RemarkaUe Giant Sea<«nenione 

T he deep-water m’fs off the Islands 
of southern t'allforjilu, pnrllciilMrl.v 
l,o« Angeles Count.v, are vcr.\ proltflc In 
strange creatures, which are brought tip 
occasionally by fishermen. 

One of those odd creatures Is shown In 
the Hccotiiiiauylng Illustration It Is the 
glatit of the sea-anemones, in a bind whi're 
these auimala are glau(.M In every sense 
of toe word. The anemiuie is a cousin 
of the coral iiolyp; is, hi isiinl of fact, a 
polyp similar to the coral except that It 
is without the faculty of socretlug lime 
The anemone here shown Is a dweller 
In water from eight hundred feet to quo 
(OMWtatod «H paga M4.) 





























RECENTLY PATENTED INVENTIONS 1 

Thfio colamp* are open to all patanteea. The 
notice* are Inaerted hr apaelal arrangement 
with the IPTentor* Term* on application to the 
Advertlilng Department of the SotMTtnc 
Ananicaw 

or Oeonral iDiarean. 

tatBENHorSK MliAXINO.—F. Tan AaacHn. 
l‘'ulton and ttom* Aeea., Jeraey City, N. 3. The 
invcntlup proTidea a roof formed by pane* of 
Kin** which 1* Hmootbed between the aaah ban 
rcrrlvtng tbe glam, and lu which the pane* of 
glaaa can be replaced without dllturbanco to 



JMI’HUVeU HYHTKM OF (mKRNnoUMK aLAZINW. 


the pauFK lying between the same aaali ban 
A channeled bar la provided between every two 
Cimaecutive paoea of Klaaa lying between the 
aamo pair of aaah bare, Thia channel bar le 
aupported by tbe aaah bar* and conatltutea a 
l>ed for putty with which tbe Juxtapoeed end* 
of the pane* are aealed 

ATTAt'HMKNT FOK HO-ALBS.—F. l>. Shea, 
1<J4 Obambera Htreet, New York, N. Y. ThIa 
device la adapted partlculerly for the wolgb- 
Ing of batter It coneiat* of a reallient aup- 
port aecured to tbo platform of the eealea, 




dHtX'K ABaonBirtd ATTAI'HMEIVT eoB NOALEa. 


which will abaorb moat of the abock wben a 
tub of batter la thrown baatlly thereon, tbua j 
reilevlBg tbe acahsa of i*.t and making It poa- 
aible to aacertatn the weight of a tub of but¬ 
ter more qniefcly. 

BOTTUt.—H. A. liTnnii. 6«B Weit 1411th' 
Ht., New York, N. Y. Thia bottle ia of the 
type adapted to be carrlad la one’s pocket 
or anltcnee, and i* provided with a relaforc- 


POTKET BOTTbE WtTH BKINPOacm) OABtNO. 

Ing rnalng whereby the bottle proper la batter 
protected not only from the light, but from 
blow* or preeaurc which would tend to crush 
or otherwise damage it 
COMBINBD WIND AND STBINOBDINSTBO- 
MBNT—M n. Marram 73il Lealiigton Ave¬ 
nue, Now York, N Y The invention provides 
a inecbanlaro for vibrating the atring* a 
piano or like luatrument, the objeet of which 
la to produce a combined harmonious tone, dne 
to tbe alraultaneouH vibration of the strings 
sud the vibrating mechanism 

BimO RETAINER AND BBAU~d. PoPPEk, 
ldl4 Avenue N. Brooklyn. N V In order to 
prevent accidental or uuauthorleed romaval 
of bungs, Mr. Popper hn« provided a dpvtoe 
conolatlng of a strip which u placed over the 
bung and aeeured to tbe barrel with aeala at 
each end so ^t It tbe retaining atrip la re¬ 
moved the Beats will bo broken, betraying tbe 
fact 

VBNTILATINO BBMJIWBR—F. A. Wltaop, 
aiV4 Stauben Btreat, Brooklyn, N. Y. Among 
the prlnetpal oblecta of tbe prseent invention 
are tbe following tw To provide a register for 
veatilating pwpoeea with a piuraUty of 
lowren, and maana tor adJtutlBg end holding 
iha loavgra la adtMtad paa H tWi to pmU* 



mean* to Unit tbe full opening Ot tbs hnivan; KatoUhaa. UsthUit «« AlddUb 1* 1* 

and to slmpUty and eeonomtie th* constmetion. pm#** tor *oahlii|t d* hdMtet 'hipeton 

BNVBLOI* FOR HAMPUBB,-*,. PtaagHn. » *? ri imi 
180 Rue dn Faubourg 8t Oenla, Part*. France ^* *5? . 

Tbe Invention relates to wrappen In the form ^ 

of an envelop and tbe cleaure of wW<* la ob- ‘r*v T* * ” .5. .rTT *”y*^.;j*” * 

talned by msana of a tongna which it aaonred ***• napnnnai i«*nw to onto wn*^. 

on the lower part of the envelop, and which OhJ* C 'iWwtl 

is slid into openings provided on the one hand Bt,. .Oitomr, Colo. Tba dhlMito ot. 

In the movable flap and on the other hand in the pMitot Invention are to hfavMa « ton 
the lower part of tha anvetop. ctoMf h#h an Improved phiMtutag p«Bi and 

iiUMiDm!DR.-G. A. Mixna. New Dorp. •» hspMvad totowm whainhp tha .HaMlJtg of 
New York. The invention provides a water ’ 

receptacle whteb may be attached directly to 

a radlntor. The water In the receptacle being Jr Jtf' 
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evaporated by tbe heat of the radiator, will 
Increas*' the humidity of the atmoapherc la 
the rooms, and thus bring tbe air to a proper ^ 
condition for breathing. . 

Hnrdwnre nmd Tools. * 

H08E ri.AMP_P. B. Erickoon, Port Chea¬ 

ter, New York. An Improvement on an In¬ 
vention, previously patented by Mr. Krtekoon, 

If here provided. Tbe clamp conatota of a band 
of tough, flexible metal, the ends of wbtcb over 
lap and one of which la farmed to receive a 
clamping acrew adapted to bear against a book 
formed on the opposite end. 

Hanlliig oad Ltcbtlms. 

BURNER.—B. lohEsiAS, Baoto Domingo. 
Dominican Republic. Tbe Invention relates 
particularly to burners adapted to oonannH 
alcohol vapor, and It arranged to faeilitato th* 
(ormatlon and distribution of tbo vapov The 
burner la lighted by igniting aleobol contatned 
In a imall annular pan. Centrally disposed 
within tbe mantle la a rod wblcb it heated by 


BLOW-OFF COCEc—r. a Bmitr, 3008 
Uabrlsl Ave,, Patsent, Taaaaa. The obieet of 
the preoant tnventloo Is to provide a conatrue- 
tlon which will oBectnally partorm tbe tone- 


—F. a iHtTR, 3000 -n-AiiTED 1 -^t^r irir iig]TtTt.*-r 

Is to provide a conatrue- Brams.^'lS^ caim^^Sr^SSut! 

nallv nartorm tbe tone- Hllkee Mon t3o„Mto Oaand Ave.,Ohleego.Tl.fl. A- 
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"^IN Q uTr "O LUt^ 

rnnOVID nOW-MT cook. 

Moan aannUy IneldMit to blow-eR cocks with- SsNtSimto^e^ 

.a 


BAIL JOINT LOCK.—W. Kl*o and P. L .”<»,» «»!■#* 

Bnrnn, West Berkeley, Cal. This invwtlon ^wfatomSSi % elf^Jto**' ***** “mCH 
relatea to rail locks on spUee plates of rail fn«iiirv m. tin. Wantsd to miy a 
jotnta. and has reference more pnrtleslarly 
to the elaae comprieing a key. and a wedge ‘SSTbe 

oo>acttag with said hey and proieettog through aaidy poattoie. 
the splice platee and the web of the raU. and jy»- 

wedging the spUee plnte agn ln at the 


^*US£^^5S.Sa•o^, 


tbe burner, and wblcb serves to vaportie tbe 
alcohol coming from tlui main sonree of sup¬ 
ply when that In the pan has been exhansted. 

.lACKBT FOR TANK8.—W. J. Kni.M, Jer¬ 
sey City, N. J. This invention provide* a 
temporary cover or Jacket for tanka or olmi- 
lar articles, and more particniarly for the ex¬ 
posed gas tanka commonly need in connection 
with automobiles, for supplying tbe bead- 
Ughta thereof; pruvldea a Jacket arranged to 
be readily and golekly dlepoaefl in operative* 
poeittoB; and provides a Jacket arranged to 
avoid interference with tbo tank-aiichoilDg de¬ 
vices with which sutomobllea ace ordinarily 
supplied. 

Howaebold IltllUtoa, 

COOKING UTENSIL.—A. B, Tagwrowsky. 
Ht. Johns, New Brunswick, Canada. In order 
to get rid of kitchen odors, parttcularly those 
of frying, eteWIng, etc., Mr. Trentowaky baa 
Invented a pan in which tbe odors will escape 


SHOCK AB80RBBB.—T. Bam, ft Pine Bt, 

Ortando, Fla. TbU shock absorber Is adapted 
to take np or rssiat vitentory moVsrnsnt of 
relattvoly movable parte, paxtioalariy vehicle I Jtouln 
bodlto and tbalr anlee, whereby * violent vlhra- |S|^^ 
toiy, movement of tho ports la prevontod- 
THHICLB WHBBIa—j. L Wotr, 018 Bast 
113th BL, New York, N. T. Tbif #bMl oar- 
riba an InHatsbia tobo near the hath Tbe 
wheel is provided with a canter hnyinff ft pfo- 
teetod swt for tho Ininttblo tvbo. >* tbe 
periplwry of the wheel 1* a rim sapportod on 
spokes oarrlod by a ring that hears agatmt Ow 
inflated tube. , 








mtmium oooKrm vxERstt. i 

through the bottom of the pan to the iOtartor 
of the stove and thano* to the chlmasy, pro¬ 
vided of contoe tW»t the to* ^ R” 

opening in the «tftM t*p iMtt whfeh the Bd ] 
hu been nmoved. 

oooatN^ nsricph^' li/CiftipsMri;' 


be fuenished by th* Bommuna AsnfttOAR tor 
ton oenti aneh. neasa atata th* mun* «t th* 
tot*htae. tHM of tha tavaRttoa. gad data «t ^ ^ 

Wft wish to eaU ftttaottra to «ft^th»t|^^^^, 

work. Oug'gtaft la o Mtsogi ^ ^ftf ■ iii**>wi*ii * ai. 
elaetrUal and chitoNa aftoMNb .ftkmdflhiy 
traiMd to praftaM ftnd 3*toii w i f< * ' ftH 'fstofit 
appRtottona, Irtwptgam ft* tlpi d*iilB^,fta^ 
of tha snblaet mattw tft«idMift'>4te>*t'*|M'ape-| 
cteliaad,. taeknlaal^ ** ^ 

“fro ft1so‘ U*o 'ftagtolftfiftjMM tho 
SKtod. who daHMift tha ft ( ft3 diS S i i i p dt.Bftt*Bt 
and tunS* mbit I^IMiliaftd^fNp/liir^'deith' 
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•^Itant iMttrewi the lift and the nettadra 
ptMntfe, oouaeiiwnitljr goea back, which 
makaa the nachlite dive ellghtly and thua 
cecover Ha prt^ epeed. While, if the 
apead ht aoddebtatly Increaaed, the ma 
chKw vlaea thia redncea the angle of hi 
eidettce the reeultant conaeqnenUy goes 
fhnvanl which mafcea the machine ele- 
vnte and alow down to Ita proper as»eed 
While Ideut Dunne waa carrying on hie 

expefimenta in ISngland the Brlttah War , . , 

Oaee could not be induced to take up 
the promotion of the aiacbiue on account 
of the akiwdctaffl which at that time ex 
lated regarding the future of the heavier ___ 

than air machine Accordingly Lord Tnl HM _ _ £ 1 

Utiardltie, chairman of the BUlr Atholl | IflcrKCr 01 J 
Aetoidam Eyudlcate of liondon which D 

waa promoting the Dunne machine waa . _ , ^ ^ ^ 

forced to MtatiBte with a French firm 

for it. manufacture hence moat of the When two strong men stand face to face the 

teate have been made In France 

The moat recent dmuonatrathm of thl. J„ ^Jje “Ballad Of East and 
new aeroplane a teat which aeemed to * 1 ,^ 

confirm every contention of the Inventor Kipling tells the Story 

came onU recently when Julea Felix the Of an Indian border bandit 
noted French aviator piloted the Dnnne purSUed tO hlS hiding plaCe 
btolane from Baatchurch acroaa the Eng jL ai,_ u:ii» U.. 
llah channel to the French coast durti , ^HlS by an English 

a atorm Upon landing Felix declared COlonel S SOD 
that th* machine maintained ita atablllty 

In the htgb wind to a remarkable degree ThcSC men Were of different 
and predicted that this type of machine races and represented widely 
will eventually become an Important fae different Ideas of life But, aS 
tor in practical aerouauttca. j^gg^ g^gj^ 

- , found in the other elements of 

The Ceateiiaiy a Fumnw Loco- character which made them 

■nWlve frtonrlR 

(CtmeMtd from pups MA) inenUb 

Billy waa thus too ueavy for the traA In this country, before the 
and It w*. necem^ to arry imlf a ^he telephone, in- 

doaen spare traimplutes ou the engine t( , x j ^ 1 

wpiao. thoee which might break during frcquentand indirectcommuni- 

the Journey Therefore in ims Hediey catlOH tended tO keep the 
decided to rebuild the engine as an eight people Of the variOUS SectlOnS 
Wheeler and placed each group of tour J; ^ 1 . . . 

whwia in a truck frame thus dutribfit Separated and apart 

Ing the weight and enabling the engine to 

round enrvea with greater eeoe. AmFRICAM TPlPPUnblP AM 

About 1880 the Wylam road was relald AMERICAN ELEPHONE AN 
with cast Iron edge ralla of the double- AND ASSOCIATE! 

Banged fish bellied type with half lap 

Jolnia aupported In chairs spiked to cross Qpg Po^y One 5^gfc 

sleeiters The gage was 5 feet each rail _ 

was four feet long and weigtwd 89 pounds _ 

per yard. The engine was then rebuilt 
with four wheels and practically restored 
to its origtiwi form the mnOer being re I 

moved it thus worked continuously for mnid. .rK^t l 

about flftv viam and tt was the first sue 
cessful locomotive In the world. 

A glance at the niustratlon will show mX rtSHnw 

that Faffing Billy bears Uttle rcsem , ■ 

blaiice to the modern locomotive Tlie ^ 

explanation Is that the locomotive engine 

Is an offshoot of the stationary engine CO 

for the creations of Newcomen and Watt S m> to to wt 

long ante-dated the designs of Trevithick, 

Blenklusopti, Hediey and fftepfaensor so 

that the early locomotives were but little __ _ __ 

better than staUonary engines on wheel* 

—upright cylinders working beams and LEARN WATCHMAKING 
other gearing beiug main features la the 
designs It waa not unUI 1830 that 

tltwrge Stephenson after building several it wtUmmUm fcM Pwt a si ■. 
uniuoceosful locomotives nt thb Puffing, _______________________ 

Billy class produced his famous . . , ■ ■ — 

meuts of the modern locomotive '’" THE EDISON CONCRETE 

In 1886 PttlBnc Billy” was placed In ^ ^ ^ ^ , 

the Victorto and Albert Museum London 
where tt can now be seen reatiiig upon 
some of the original flsh-belUed rolls al 

ready deacrlbed. I L-uayrnma uj i r'.' -jj,, ' ■ ^ 

To get an Idea of the enonnons Increase ■ 

in «h» and weight of looomotivea since Dufitl 

the days when Puffing BUiy” was at 
Work, we will take the mammoth freight 

epglne in nse on the Atriitaon Toiieka and Lur m 

8a«ta Ffi Hallway which is the largest “***!^ 

in axlatonee. This laMBtotive was de- TByC.r 

icrihed In the Soiwraino AMaaicAW of 

jtaM ITth, 1911 for iVhlCh reason ttOy |||||^^h||||||||^M|||||M||| i 

a dUnsnslciM need be repeated hen free- 

■M U* mtlMiti fiC eMBpailtoa The en- IT 

«elgha«« teBA the tender UT tttia, 

' gMMItiff thie tetnl, jtfgight M ten^ tta 





The Mei|[er of East and West 

' But there b neither East nor West Border nor Breed nor Birth 
When two strong men stand face to face tho they come from the ends of the earth! 

KiPt isa 

In the “Ballad of East and The telephone, by making 
West,” Kipling tells the story communication quick and 

of an Indian border bandit direct, has been a great cement 

pursued to his hiding place ing force It has broken down 

In the hills by an English the barriers of distance It 

colonel’s son has made us a homogeneous 

These men were of different people 
races and represented widely The Bell System, with its 
different ideas of life But, as 7,500,000 telephones connect 
they came face to face, each ing the east and the west the 

found in the other elements of north and the south, makes one 

character which made them great neighborhood of the 

friends whole country 

I In this country, before the It brings us together 
I days of the telephone, in- 27,000,000 times a day, and 

frequentand indirectcommuni- thus develops our common 

cation tended to keep the interests, facilitates our corn- 

people of the various sections mercial dealings and promotes 

separated and apart the patriotism of the people 

American Telephone and Telegraph Company 

And Associated Companies 


One System 


Unwmnal Service 


CyyU»»b«rwMlalg B 

wtf imhisid ■WaiRrs I 



THE EDISON CONCRETE HOUSE ] 


# Dttstlets^ Sanitary Cement Floors 

THUS CON FLOOR ENAMEL Mop. dusmaoi con 
ciele Boon Giv« a imoelh. Iile lAe uirfKC Wur rr 

TRUS-CON FLOOR ENAMEL 

■ n und hi Fuiotim. WwekouKi^ Power Pluai, Hoipiuli, 
School., Oftert, Rendence^ Goreae., etc 
FREE—Color Coni aod .oluoUo toMoSiom Wise TaUAY 
THE THUS CON LABORATOMBA 
cos TOUOJBW ^ CTROTT J. A A 






































Does Not Leak 

Expands and contract* same as pipe Threads tapered same as pipe and 
—no expansion leaJcs. mesh perfectly with the pipe threads 

Cold drawn <rora rolled steel. There -no leaking at threads, 
can be no body>leaks due to sand Densihed hard steel seat engafte&a 
holes nr other defectt in the metal, soft brass seat ring—-no leaking at seat. 


ft 


Won't Rust or “Freeze” 


I are perfectly pruiccted againtt nut vice witlioM dainagc to it w to the 
irrotion It won’t "frceee” to the It can be uned time and again. 

H'RITH FOR hREE SAMP!E UNION AND DESCRJPTIFE BOOKLET 

MARK MANUFACTURING CO. 

1903 DMopatar Sb Evaaiton, 111., U. S. A. 


The Chrondogy of Aviation 

THE Scientiiic American hat recehred from Mr. Hudson Maxim and 
* Mr. William J. Hammer, a Bmited number of'the reprinU which they 
have just issued of the very complete ‘^Chronology of Aviation, ongmally 
prepared by these gentlemen for the World Almanac of 1911. The data 
embrace the esaentid facb rdating to aenal progress In addition to a short 
histoncal rttumA. one finds herein tables giving altitude record^ speed rec¬ 
ords, quick startmg and sloW'W^ records, passenger carrying, English 
Channel and other over-water llighta, craas<ountry flints, notable distance 
and duration flights, etc There are abo atabstict rels^g to accidents and 
data relative to spheriod and dirigible bafloons or airships, etc. Of no small 
interest ate the tables giving the most important flights of the Wright brothers. 
There are doubtless many readers of the Scientibc American who are much 
interested in thii tubject and who would be glad to secure a copy of this inter¬ 
esting brochure They can do so by applying to the Aeronautac Editor of the 
SCIENTinC AMERICAN. 361 BROADWAY. NEW YORK 


1 What is the Aurora / 


Borealis 




MOTION nCTURE OEPARTMBNT 


WORLD S PICTURE GALLERY 
Hnloiy in the nnlniif. nU m iixteai hU imm ufiHiUia 
ph^nph. ftenTiiil put. .1 ihn ilob.!W<«d«^ 


b leh rwi n flUwh Umii^ iIm fuqiinSna 
deeWM*) pntion llw worid am, mad «tvKly i 


mim», «B*UMr at s wir&w l sm*. Thin 64 pnt* 
MANY OTHER UVE ARTICLES— 


W^i 




1 W.ttkmtrntB. 

A - »...■ , s an u iai rt wts, 

Mp 

3(3PI^ 

Wrmi 4M^r 


AMarvelofdieAge 

TTm Anoiont Twnba ot Adan 

muminatad Plyfna Flah 
MCadiM Uaid km wmadmA ih. Panic Sdawte. 
Gadaa wn IS iMfht sad ulsaah yoi. 

WIralasa B a twaa i i Oarmanr asad 


wiA'^SQSfd 

wdidaia Mk niim is ptaal “noy old thaa". And 
dan n» eoly (ypicnl ol da 

800 PaacinatInR Subjaota 

hMTtKreailhdfvovriMniaiial. wUi 

aOO AfaaoHUng lUuatratlona 

A n caa bk^ antke up ono of ^^aaoj^^hariBaina mad a- 

POPULAR lUECTRlCmr ^ Wo£Fs ADVANCE 

ftUt t^TOBER 

Now on Sale at Your Newsdealer’s 

rr,ssrt*-r.si?35:^^ 


diRRieter: the dyJMera,!-'W' 

illhes tn (fw twauBoa Wflks Js 

lft,jp4.iOOO pOWSSk iQil, HjIMI lOiQDttOtftVI''npv 

iutgfil^ am p» 

■aim s 1.S per eeht gntSE ’ ^ 

itOMiteMe isi'iiSBsawto 

(CmmIwM jrrMN JWS 9114 
hfth b(«mlk In depth; Where n.iihiiR^ 
light never penetratCM. where the tettfpm- 
tore wanders down to the, irtctoity « 

' I treeeiiig. and where the pts ee n re hi aw Ft 
great that ell aulipala Uvlng there, nniat ’ 

I he mere or lews adapted to aneb rh exist- 
eiiee; their ayatenw being pernteated with 

water tw offset the preeettre. ’When 'eff' 

brought up It was Tncouapicnon*. It at^ 

tacbed Itself to a bait, and when taken V -igrt^iftiifeii ‘ 

off. atiiiijured. reseoDaMed n hell at white I I |^ ,r 4|^gw|MC(in 

tl«sh alMmt the slae of a aasall apple. * 'swuwiisiMS, 

When jilaoed In a tank In the aqnartma H, - ■ 

rpoiBlnad inconspicuous for .dnya. But one, 
night the watchman In going hla roundSi 
^ saw a splendid column of white over one 
tifot In height and expanding as much 

mure across tha tentaOee, loohlng, he ''i fttlRR 

said, Ukw a ulnlatara volcano; Ita dated i 

tentacle* being pure white and reaembllng Tools ai* fat '^Ot- 

olouda against a dark sky. In the dky- MONOBR*^*4t* W ngw, a^ witt fait 
time the anemone reduced Itealt bP ex- mailed on MCatpl Bt t cents h tMuhiu, 
cliidtng water, to an unttottceable bolfcl MomuoiaiEY ft ca I 
■It night gradiially lucreaalug in ntae faff IM PMsmi Rtsaa* Nms fydlt Olay 

tmmplng In water, taking tbe shape of a eMaMMMWRlRBRBBMMMBBiBMaMatBaP^ 

graceful perfectly s,vmmetrlcal pillar.__ 

Then tbe pure white tentaclea would be¬ 
gin to appear and elevate themaelvea, a 
m>rfDnnauce which 1 observed through ' 
tbe courtesy of the old soldier who is a 
night watchman at tbe little aquarium at 
Avalon. Oradually the anemone would ; 

ritic in a miraculous manner, like tbe ' 
ui.rsterlous plants of Persia under the 
hauda of a fakir, until it stood firm and { 
rigid, a splendid creature a foot or more | 
in lieigbt and six or eight Inches across . 
the tentacles, which were pure white, sux- I 

gesMng the name “sea-gbost," given it by------- 

oueofthemen. 1111^*1 1 DICaJLJNG 

i was fortunate tn observing the won- Rd ■ ft Rd A PsgJIgRiE’tt 

dertul anemone, which might be called * ^ »B8mBm»isi IVIAVniluBiS 

a i»en.carnatloo, or used as a model by an ***» S 

riT’iS 

midway, or a little almve it, In the colmnn WUXEAMV WK38,. (HasMa. M. Y. 

wtalch, apparently, forced a large amount .■■ n"' i ' T" , '7 , ";r ^, V‘ ■ ss: 

of water from the column. Tbe suiiport UNIVBKSAL ACRAPEK 

thus removed from tl»e enormous upper AjS 

isntlon or tentacles, the latter fell over 8r 

until they almost touched tbe bottom, and 

the anemone Imd tbe apismrance of hav- >nw ? •*••• 

ing be^ stricken, or struck down by a v. a. A. 

heavy Mow. in a few momenta tbe rer ■ ' i ... i ' m i mu . i .,. i m i m ii i, n . . . . mmJ 

Htrlctlon Increased and the pure-white WW B| |E|W||IEMMfR |M 
fluted tentacles began to disappear, drawn 
into the body mass now Impereept- 

Ibly settled down uixin Itself, giving the 

observer the imprestdou of being ivitnaas "~TT''iir i 

to a miracle, as the gtent grew ameller W0Etlt _l|l||| 'ISJ||W I1 B WI|ImB 1 WW» 
and emaller until in a short time nothing 

could be seen of the sptendurs of a tm I. V.BAUjjiRO* CCL M ftjjiltft tl'. AT 
moments before but an inconsplotioiia 
mound of flash, but li'few Inchea high, 
itcrched uixm a wa,ter-wom pebble (out 
luchee long, eUnglug to it by the mickinf 
disk posaeasad hy moat anamcoao. 



\]yrr*l I DimjiLjNG 

i TYCiiJL MACHINES 


UddlVBRE, 

fnfa 

«ni.a,airaMi«i 






Fighting the FImtiw Wift 8«i» 
Ridl Petnricim . 

T hu anthorltlaa ot tha Dutch Beat : 

Indies are continually flghtiug the 
danger of the plague, which thrantens tbe 
I'omrniulHM Mpecially in the bnihor 
tovras, where rats from the Inceiktuff vets 
seki qwwd the disease gerau. 

Dr. PUi. Oovernment pbyaician ioy tbit 
harbor of Hoerabaja, lias now floohd; t&Rt 
a mixture of petroleum and ae^ atffdMl 
freely to tiie locaHtMa wkiMu tk« Tats' ' 
swarm, wiU effectively dsfttqff t^r flm 
and with them the tdkfiie 
new diriitlMaanrla cheaper a«d atom eOh i 
caciooB than eartadje acR. ’ 


»lr caWr yicr . ^ 

ABompAit^rnteim I 


POPULAR ELECTRICITY WORLD’S Aff^TANOS 

Rtr Oelmttr, IS€ m ^ Ctt H TODAY hm Ytm Nw idis lw tfavOMil ir, Ifcemgff 
POPUUkR ELECTWemr nmmma CO, W North Claft fleaah UhtoiMe 


Edward J. 'Fkindla Iw 1 m4IM ; 

No,. iio»,i7a, 

tea.lgarfltoa|fl^^ 























D«in mm mi Mi myim 
sKMliiettiHi btauN of work ykra mimt 
liiMlt,, A»4 tlofl’t 

,«iMU mMbiEiefywMdi^ b« i<U«Kfei^ 
of tlw tiiM «nd 1 # AM««m o& 
np yott^ootiikead liM »t int«i^ku‘pMfitii 

lie l&fo 




6ry 0^1 an oxeqitiotieUy competent fotee 
of tihinod Oi^eniaiik. We «« make your 
ikeatrinctti parti for you m km ooet to 
you nan if you mule tkent younelf, for 
owr mackmi «e never Mlc end our over* 
hcaaiimiliimned. And our deUvettei 
are alweyi pfmpt to the dot. 

Our eitimeteiue our proof that weom 
ta^^meMay. Seudtu either ouaaplate 


We ere ipecieluta in 

Stamping 


ForYggagerBmim 


Harpei^s Aircrafl 
Book for Boys 

jify ALMiM mdn munj. 

ES^i-Sfi£?SS3t 

and Wib how told- ad 
ce—twct mod i i ae r ep i i—e ddw ad wao- 
cwiyiai wa ch ii i to. The «uiImi a ptopato 
ttoiketo to fMMh a book on ainerafl eel 
oeiy eecuratoi hot eede4«wre w aipiehw 
mead upto dto y* kdt. 

•t AO PICT 

Haipei^s 
BtginiiiBf Eleetrkily 
a, im cmmoH Slum 


IL BOOHS, BfC. 

Finmiro th» WdnTB-vBiLic in Eubopb. 

in Uy jubort B. Oabome. Now York: 

W^JwO£t^tg hloBride, Nmt A Co., 1013. 12ino.; 

¥* *U“«tr*ted. Moo, tl.40 net. 

In todta of the width of tavitory iteemarily 
Tff, —mamim oovered to a vary im pofm. thtocowtonaed etUde 
ttWdly dap year quaMva an Mpareto ahada vi«fleatea Ito Utto. and will prwe of tounanae 
dt fpMPar WlWB aevraapendtnk about auoh »Md help to him who la mora Intoiaatad In natkmel 
t«ra «a patenta, aubaeriptlona, baeka, ate. TWa cfaaraotoriattot and outM>f-tbe-w*y beautia# than 
Will friatly (aeUltato anaweriaa your quem in tba eltlea and ahow iriaem of Burope Mr. 
Bona, aa in many eaaaa tUoy have to be ra. OgUetM hai the faonlty of brtoi toa plaoea vividly 
Jatved to eaperta. Tho futi aame and addreaa muI. whet li more to the polnl, aocurately bafore 
ahaoM be ytven on every abeet. No atreatton tu by tba apt word or phraae, tba feUdtoiu turn 
Kill be paid to unticnMl etwrlM. ToU binta of aapieaeioii. tf the one map elvtn had bam 
to eorraapendent* are printed from Mete to time drawn to a larcar eoale. It would have onfaaneed 
and will be atolled on reaoaat the vahia (d the work and eavad tiie ayaalabt 

^ _ of (be reader 

(128S4) H. P. aeka: An artiole on “Tbp PBAonoat. Pbtsics roit Ssconoart 
X tetormMiatkm of lioneitudae by WItaiaM Tahm. Schools. Fundamental Prinoiplee and 
ra^," appearlac to Uia ourrent leaua of the ^pUoatioiia to Daily Life. By N. 
IhiiBimno AwaaioaM, waa very taiaraHtat. I Henry Black, A.M., and Harvey N. 
a^ tba foilawltic atmtUnu by way of tnfoniia> Davis, Ph.D. New York: The Mao- 
Uoa: I Tba autbor eayi to rataranca to tba veto. millan Company, 1013. 
rCy of prapofatiaa of Bortoton wovae, tor thh textbook follows the general line of 

truo datarmtoakon has aver be— attamptod.” modem peoducttons, It dlffen from moet 

It not tnto that Herto maaenred the vetoelty ^ berause It raHea tor Ita analogiaa on the 
at atoetrootoanatie wavae and ahowad it to ba mwlitog of dovtaae with which moat of ua are 
aaarly aiiual to (hat at Ughtt (Oanofs Ptayakn. thoroogbly famfllar. eleotrlral machtoary. optical 
papa till). Aa I wateatand It be meaaurto tastrumonta. ibtpa. autonmtalleB and the like 
the w*va tamth with a form of reaonator by ^ The expedient ta requiring the etudent to work 
node method and dadtieed the vetoelty from tbla ^ut probtenM after the tundanantal prtodplea 
and (he vlbimtton rata. Wee hia nMUuid ef |,^ye exiriatoad to him la aleo adopted In 
obtatotog tbla the uae of the tbeoratlcal ^ue book. In the framing of the probtoma. the 
fonmla < •• 3« Baa tbla formula ever autbora give evtdsnoo of their expertonoe ae 

bean Ipdepandentty verlAed experimantallyr A. teaDhera, for the problema are arrmoged ayate. 
kTe aw no raaaon to Obfeet to eblier your atato- matleaUy to the order of their difficulty The 
moot or to (bat of (he arOote to which you treatment of aooeleraUon. Newton's lawa, kinetic 
rotor aa to toe vetoelty of Hartalau wavee. Heru energy and momentum, differs from that to be 
petoato dM not euppoee he bad made an enact found to most phyeice text botrim In tbla treat- 
tlolinrolneflnn Aa you aay be ahowad that It meot a conente tnatance from everyday life 
WM “nearly equal" to the velocity of light, la uaoally Included. Thua, under the heading 
The aotbor aayi ta Ua article' “No true daiar. ActtltroiUm. we read “It la nnpleaaant to be 
antoa^." (bat la, ao exact dotermlaation baa on a atreet oar when It alopa nr ataru too pud- 
basn mads. It aiay ultlmately.be found that denly. This suggems the problem of messurlng 
the vetoelty of Brrialan wavee vorlea with vary* a ra^ of change of speed, which is called aerel- 
Ing oondlUou. We oaanot aay whether the toao- eratton. It has been found that a dty auoot 
reUoal formula baa been vorUled. a. The dl*. oar etandtag at rest can aafely gain speed, ao 
tanoe over toe earth's surtooe betsraen Washing- toat at toe end of ten seconds it la going l& 
ton and Farta aa deduead Irom their geograpfatoal mltea per hour Aaeumtog that this gain to speed 
poSttloiiB ffiveo to the Nautical Almanac Is 8.833 la made at a constant rate, the speed of the car 
miles Toktog toe velocity of Hertalan wavee tacreeaed 1.5 mllee per hour every eeoond. In 
•t IMXKM mllee per eeouut. toe time of trams- other words, the acceleration wni 1.5 mllee-por- 
mMon Is l/4S.5tb of a aeoand. Is not this tar hour per second. Or, since 15 mtlea an hour la 
witfato aay perasnal error of oboervattoa of the 33 tset per second, we can aay that toe gain In 
«toek itaraT Wfll not (Ua quantity be toat ta speed each atoond la 3 3 feet per eaeond." Thus. ( 
too penanal and loelnuneatat ertomr A. When Um fact that acceleration may be expreeeed ae 
tba rxocf dstanntaatton of vatodty shoU be made oo many speed unita per time unit la driven 
it cannot be dependant upon personal obeerva* home. This has dietinct advantages over the r 
'(ton but most be raoordad hideiieDdBatly of the dyne and poundal method usually taught. 

Mosea of the operotor. otoerwian it cannot be _ _ ~ 1 

amet. 8. Baa It ever been shown toat the speed J*»o» Chriwpcb ^ b*in Sttmi. Kino 
M itoht has anv reiaiton to ton wave iooKth CkronoIogiBohe UntenuchuiiB von Ar- i 
he^t^ teht toTdlffWsm^ vei^tyl^ Stputrel. HamburR: Vwlag der ' 

UMuStoh^vacuiimr rnwramafiUl^unt Aatronomiiwhon Korreapondenz, 1013. ^ 
of Horu'a evperlnuints be found? A. The dlf* The author of this book has given us a ctacono- ^ 
fereat wove tangtoa of solar radlatton are cun- logy of too Ufo of Christ, on the baato of such , 
fliderad to traverse epsce with toe same vetootty. seleotlile facts as can bo uneartbed to historical ' 
We do not know my full translation of Herts's and other literature. After a brief Introduction, 
work ta BnpIMi However a fair prcaontatton he nideavors to fix the exact date of too cruel 
la glvsn in Marwntl a ' Theory and WIrelea nxhm, by calculating among other tbtoga, toe g 
Telegraphy.' by PoIncarB, ttototated by Tree- date of ton Last Supper, the calendar day of the S 
land, p^ 83. and In "Kleetrhml Wavee.' by crucifixton, the earthqualie. and the Julian date fi 
Berta Wowelf. prkw 88 SO. naming's "PrtocI- of the erucUixtoa. In endeavoring to flx the date b. 
pies of Electric Wave Teiegraphy ‘ price 87 SO of Christ's birth, the author cr>nsid«ni toe ut¬ 
il the stamtord work ta BnkUah. We send these (ecancee of (be aposties. the massacre of the 
books at the price nemed and shall be pleased Innoeento and the Uabt into Bgypt and similar 
data. The star of Botolehem naturally ata> plays 
Ita part to toeae studies. The autbor decides toat 
toe star must l»ve been a comet, alnoe toe 
eelesUal pheDomenon oboervad by too wise men 
oanno* be oxplataed by any other hypothesis. 
He deeidas that too star of Bethlehem waa no 
leM a body toon Halley's comet, a dedsion with , 
which meet astronomers would not bo llkriy 
to agree. He places the Mrth of Obriat at Sep¬ 
tember 17tb to the year 13 B. C. and toe crucl- 
Rxlon at April 3d. A. D. 88. 

Thb Rbsibtancbb or tbb Air and Avia¬ 
tion. Experimenta Conducted at the 
Gh»mp«deOdBn Laboratory. By (1. 
Eiffd. Second edition revised and en- 
Tranalated by Jerome C. Hun- 
aakw, ABgiitaat Naval Congtruotor, U.H. ' 
Navy. Boston and New York. Hoiurb- 
ton-Mtfflln Company, 1913. Price, tlO 
not. 

This aeemd edltton of Mr. Hunsaker's tcana- i 
lation of toe work in whicb that gifted and re- ‘ 
marieable oatogunarUit, Ouatave Eiffel, baa pro- [ 
oaoiad (be reauha of his long study of aerodynamic 1 
profaiems. mwaha weU tor the totereat wUcb this 
ooaatry in tahtog to (ho theoretical tide of avia- 
tton. ^ wertc eff BUM baa been ao thoroughly 
dlaeusssd ta the coluinns o* toe BcisMTinc 
Ampmuan that It seMua unneoeaaary to dwell 
upon it, here. This work repreaenta Btffel’a 

dynantoU ynmaMb. It forma, indeed, a worthy 
to hli UbstaUty and achmttile spirit, 
aa also to th» ileffi of btouwH and hla aawxtates. 
TbWditoto 01 wted objeeta were atudled' those . 
ot BBBBt itomtob i ti B I fbm and those of nnmatbe- 
wgi lBBt WtoB. The esact goosutrioal forma 
UDlhkciaBd fdadm. chnralariy aickud plates, eyite- 

S^'^toSSinwwB aamplaiie^irtw. 

Bito OtHaiirBiBiB l B at gwvtoaa to aecody nmw I fB 
lB‘iBulliMlr'«r toe pMba pmamru ot toe bB on 
to oto poMtoB of itoir HtoMO. 
tototoB wheto 'it to wtonown or 
oitoMNi ifnltoltoMd ftott aynWHBrr. tow fur- 
BfcliiiKi i to ni ms ^ M dta p B tow w ffiatnbu- 
Wpt ‘iBomtoBi MtotoWtoy Mil tootough' 

toMto thht , 


(128fi6) H. R. mIch: I would like your 
qplokm as to what would ba the height of a 
mountata and where would be found (he freezing 
point here ta Porto KlooT A. The observed de- 
cream of tamperature with (be altitude is. ao-| 
aordlag to Waldo, on the averape, about 1 deg. | 
Pahr. tor 880 feet ot aacMt into toe air Prom 
iUs oumber toe affproslmato height at which! 
the. fiecslog point le reached may be eomputod. 
it num be eeld that (ho matter is not dritaitely' 
letUad. The dlffereooe la not the same at dlf, j 
torent UpM ta tho year. It ta not toe same torj 
aU plaoM nor for toe eamo place at aU Umee,i { 
A tooat divenity of IrowiHa bae heea reaohud by i 
toOK Who have eUmbed mountatae and aaoanded 
ta boUeone. Ttaeoiotleal OoitodemtimM lead to 
the ooiHltoion that thme ehould be a dacrceoe; 
.of t deg. Pahr. tor each 188 feet of aaoeut, wUeh 
to a mneh diibra rapid fall of temperature than It 
tound aotually to extot. Indeed, It frequeoi^ 
ooCure that tor a abort dlataBce (here to an 
tafrrem ot teihparatoie with the tacrea m d aW' 


(12866) L. T. 0. pgkfi Would you 
ploeae MAI mo thrao^ your "Query" eolomn 
If «ho north maciwWo pole ta potiNrtiv or twyto 
,NMto ohtrtod? Would not the opporite ehorged 
point ot a cotapoit be attrootod by tola poioT 
ConM tola be teatM out if the oompaoi b 
tjly to oonneoliou With eto otro-n tagnete pro- 

or»(S!S»ely*Ma^^ 

bnrik wagneito pbto ,«I twrth ta (to opl^^ 
to'Wito the pdlto 0( a anffMlto"««M%. 
^ to to booipwo 'Bm MBdle to attonUbd'.-ki'' 
4o pBto fad tuim, Mm AMMot -eodA'nBiim. 


.Via.- w Aj*- '“.1(0 

' * WWItf/w'il, 


to to '•em^itor''ATCmfta and nlM|P ifb’ 
HIMjVgtouIi hr «np ttoPMiM 
'MBdUaTW: wddk' PbtoB^d* *#>*»*« 
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Electric Cranking LiomiNG lONmoN 


The Nineteen Fourteen Detco 

Delco equipment fca* 1914 marks ^ttobably the higbcat, t|?pe 
of electrical apparatus ever made for motor car service. 

Recognition of this superiority is found in the fact that pur 
entire output for this year amounting to 100,000 equ^>menh> has 
been sold and we are still unable to meet the demand. ^ 

The 1914 Delco is simoler and more comoact in construction. 

It is higher in power and quicker in operation. 

And—if such a thing is possible—it is more effective. 

It is the Refined Delco—fundamentally and mechanically the 
same as the first Delco System-i^yet a somewhat more perfect 
product—due to the experience gidned in the production of more 
than 50,000 Delco Equipments now in use. • 

And it is as dominantly in the lead today as it was two years 
ago, when for the first time Delco Equipment made the electri- 
cily cranked car nossible. ^ ^ ^ 


And now get this thought firmly 
fixed m your mind. 

Delco equipment occupies a dominant 
position today, not simply because of its 
ability to crank an engme— 

Any electric motor properly attached 
to a car will do that so long as it has a 
full battery from which to draw current— 
The Delco System is a success be¬ 
cause It cranks a car in demonstration— 
and then keeps on cranking it in actual 
day after day service 

But even that is only half the story*— 
thc^ vital element in successful electrical 
equipment is current control—the bat¬ 
tery must be kept fully charged all the 
time — no matter whether the car is 
driven fest or slow—‘no matter whether 





much or little current is uaqd for crank¬ 
ing, lighting and ignition—there must 
always be a fully charged battery focrni 
which to draw more current 

Delco engmeers have solved this vital 
problem 

Thousands of Delco equ^ped cars 
that have been m use for one to two 
years have never been hand cranked, 
neither battery nor motor has ever &iled 
to respond when called upon. 

That IS why the Delco S3rstem has 
been selected by many of the foremost 
motor car manufacturers of America as 
standard equipment for their cars. 

That is why Ddeo Bquipmeht has 
GCtoe to be about the biggwt sCQing 
asset that a car can have. 
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The Third American Road Cunarreaa 

W IO ('(iiiLiiidiul to fill' iittidilloii of oM>r.M)m* who 
K lulorcNlod III tho Hulijitt of triiiiKiiortu 
I loti, (lie tn<*etlMt{ of the Third .\iuerU'aii 
HoHil ('oiii:reM«, wldeli liike' pliice In Iteiioli from S’eje 
teinlier aiHU to tletohoi ith, liielushe Some one Iihh 
H uld that Maii'<|ioitatloii ami el\iluuitloii ko hand In 
linnd, and eieii a rapid snnej of flie pa«es of hlulory 
will Hhow that at leant with reisavd to eome of the 
liroader phiiHes of el\Hl/iitloii, puttlenlarl.v tlione of a 
(■oninieivlal and hidiiHtihit eliaraeti'r. (hole In a ter.i 
Inthuate relation lad ween the tsMi. 'I’he init'ilerfHl and 
faii^luhted ItomaiiH iiiideiMtood (Ida fact an well (hat 
the road Imllder followed eloae ii|iiiii the lieels of Hie 
('onipii'tliiK arm,\, and fiom tin' anitnal elt\ on the 
Tlliei tlieie ladlated a network of I'oads lnlelll|:eiill\ 
laid tiiii and moat exielleiilh Imllt, the Brealei imil of 
which atand> today aa a luonmncnl lo Ihe wladom nml 
Itlillil.t of that itreal people 

Whul waa (me in (he data of the Uoinaii Km(ilre la 
trelily true to-daj I and we net'll not so Imyond the 
hordera of tlie I'nlted Stales for proof (hat nimndaiil 
and ekcelleni meana of tranaporlalion la one of the 
moat polent aKCiieiea In tht> deielopmeiit, not merely 
of Hie phyaleal hiit etcii of tlie moral and mental 
growth of a peoitle Would It he ven far wroiit! to 
atate Hint the moat neihe aconl In the enormoiia mate¬ 
rial di'M'lopmenl of the reaonieea of Hie I’nited States 
diii'lny.' the iiaal linlf eeiitmi Ima lieen the ati'iiui rall- 
toadV If loniiKje, reaonieefnInesN and hard work alone 
coidd hate lironcllt iihoiil Hie lireaelit eulidltloiia of 
iiinii/iii)' wealth and piosperllt, the hardy ploneera who 
drove Hieli' wa\ wi'atward in Ihi' earlh-r years of the 
Heimhlie, would Imte iH'rfoimed Ihe taaU Hot at the 
moat tliey could do llule uioie Ilian merely liK'iite the 
natiirul teaoureoa of the coindrv, and await the day 
when aouit' adtsiilnte and wIdely-spread ayatem of traits 
porlallon woidd Ik' avallnlde to liriin; in (he skilled 
and iiiiskllled lahoreis and eairy out (he iirodncts of 
their toll 

'I’he vast railroad ayaloin of the I nltcd Sliilea, com- 
lirlaliiK some 2rid.i'K)0 miles of track, slaiida to-day as 
a iirnctlcally completed task at leaal, an any the tead- 
liiK rnllrond operiitora, who iiie heal ijimlltled (" .IndliC 
It now leniaina to au|)pleiiienl Ihe work of the rail 
romla by Imlldim; a atsiciii of Inteiconiiectlne hlKli 
waya. which will dip foi the liacta of country Inler- 
venliiK la'lween tin' y at Iona hraiichea of tan railroad 
.system, what the ayatem itself has doin' foi the coun¬ 
try at laryn Had tho Milmiliaii and farmliii; diatrlcta 
never jiosaeaaed any meana of InuiaiairtaHoii to and 
from till' r.'i i 11 on da, or hctwceii the yai'lotis toyvns and 
tillages, otlier than the faim waxon and (In' liilKKy, 
the ctill foi a ayatem of well Inilll IdKhwuya wouhl 
Imvo lu'cii Imja'tatlie 'I'he rapid development of (he 
uutounihile and tin' motor truck, howeier, has idveu 
an enorntouH Imiietua to tlie ak'llatlon In favor of the 
construction of better hlghwaya, and «e do not lieal- 
tiilt* lo rank the Kood ronda nioveinent aa ime of Hie 
moat liuportiuit befori' the Amerlenn )HM>)iie to-day. 

In JiiatidcHtluii of (he foroKolnif atiiteinent, we ipiole 
certain facta reeeidl.V recorded In thla Joiirn.il hv Hie 
Idrei'tor of (he Office of I'ulillc Honda In an article 
inildlaheil In our iaaue of Septemher ttth. Mr lyoamii 
Waller Pace dreyv utteiitloii to the followliin facta. 
That during the yin 1»12 automobiliM lu the riilted 


States iiuld In registrutlmi uiul license foes $6,C«S,S7S— 
a flgtirp which exceetled the rulue of exports of nulo- 
inohllea from thla country In tho whole of 10110; that 
til 1SM1 yve ex|airtcd HUtouiohltes to tlm vnlBO of 116,- 
1)24,301, oxclualve of parts of tta« DMiehiiies, and In 
tho folloyvlng year the total reached $23,703,0(19; that 
111 tho aauie year, we had nearly as many automobHos 
111 New York Stale as there wens la Franco and tier- 
many combiiied, and, fliially. that tho total nnmlier 
of inachliies on our hlghwiiys in 1012 was a round 
ililliloii 

Motor Truck Extension of Railroads 

A n lldereatliiK aiiKKcalloii foi rellevliiK the con¬ 
gest luii at freight terminals may Ih> found In 
th(‘ article liy Ml Itohert 1,. Niles, published 
on another page I'he aiiliject is an exceedingly c<itn- 
pllcated one, im wlilcli much could lie wrlHw), tiut the 
article leferreil to. yvhlle giving hut a brief outline of 
the alluatioii, offers the novel suggestion that freight 
termliiiH jirohleiUK may la* simplllled by the use of 
motor trucks In a small city the freight terminal la 
located near Hie Imslin'aa <'eii(i*r and Is of such capac¬ 
ity as to lianille all the fielghi cx|H>ditiouHty and afford 
.im()le room for (eamstera Itnt as the town grows 
the business nidiiis la increased, lengthening Ihe aver¬ 
age lianl of the trucks, while on the other hand more 
freight iliiyvs Into (he lermltinl, producing congeatluu, 
so thill iilthongli more freight la handled, the protlt in 
It Is iiroiHirtltumlely less. The larger the city the mon* 
valuable Is the real estate around the terminal, maktiig 
it costly lo expand the terminal so that It can accoiu- 
modate Ihe freight yvlth the same facility as It did 
In the lieglnning To move the freight terminal to 
new and more commodious ((uarters, yvould In moat 
caaea Ik* unprofltalile to the railroad, bi^cause of Hie 
catiltul lnv<'Ht(*d In (he original location, and It would 
ceitnlnly !«* dlsadyaiitageoiis to the shlp|s*i or mer 
chant hecause of the greater length of haul rwinired. 
lloweyer. If motor tiucks arc ustal Instead of horse- 

drawn trucks (he ... are coinpletely ehangetl. 

for yylth Ita nhlllty to covet the ground more rapidly, 
an e\tra haul of three or four miles Is far less serious 
than a long delay at the <*oiigested freight teruiliml. 
Iielaya are iidvantageoua lo the horse la'cause they 
allow him to ris'uiierate. and store up energy for a 
gieater cffoit Jtiit Hie never-tlrlug motor truck should 
Ik- kept on Hie move all Ihe time. Iiecatise only yvhen It 
Is 111 motion Is It giving any value In return foi Ihe 
capital liiM'sted In It 

Hence, Ml. Niles argues that It might Ih> odvnulag- 
eous to n rallioiid or a group of railroads to establish 
one 01 mole annex terminals which will divert part of 
Hie fielghi that now clogs (he main leriniimis and 
yxhlch would la* vi'iidlly mcccksHiU' to liiotoi trucks. 
The siiggesilon calls foi a great deal of study, and 
although there arc tiiiiiiy dlttlcultlea that yyoulit have 
to be oyeri'oiiu'. 11 Is an exceedingly altructlve pro|H>sl- 
llon 11 xyoiild mean the extension of the rallrouds l<i 
Ihe llmil point of di'liyery 

Kmiiisc delays In loading and unloading ligure ns 11 
dead loss against a motor truck, efforts lia'c lM*en 
made to reduce Hits imtIimI (o a minimum Trucks art' 
proyliUsl yviHi mechanical loading devlts's, also yvlth 
separate liodh's whicli may he loaded or unloaded while 
the truck Is 111 Iiansll with aiiolhor bisly It might 
eyeii prove pracHciible lo (rnus|Kirt the motor (ruck 
liodies fully loaded on flat curs A flat car Is nine feel 
wide, so thill If the iHidies were mouiitiKl triiiisversel.v 
on Hie cur, they could Is* made at least nine feet long, 
yvlilcli yvould lie ample for tin* ordinary motor truck 
chassis The truck bodies mounlcd on rollers could 
then lie loaded by the sbipiK>r, hauled to the rallrond, 
rolled u|sni the flat cui by lueuiis of a w'liich, clamiied 
til iioslilon. and Hieii at the other end of the line, Is' 
taken off on Hie motor Iriiek ehassls In Hie same 
yviiv and Imuleil off to the merchant's yvnrehouse The 
time of loading iiiid uidoadliig would thus lie redueisl 
to a mliilmiiiii. and yvould prove ndviiniageouH not only 
to the consigner and the coiisIgiitH', hut to the railroad 
as yvell, for the cars wouhl Ik* releaseil almost Immedl- 
iilely on arriving at the freight station. Furthermore, 
If the goiMls yiere pio|H-rl.v packed at lh«' fhetory It 
mighi III' possiiiU* under (HTtalii conditions to deliver 
direct III (he consiimer iiisteiid of the yvarehonse. 

•tiioHier promising ileyelo[irueul Is the motor truck 
trailer In a piiiM-i by Mr. Morgan Cilley, prlated not 
long sliHK- lu Hie HHiilnccnnff UeconI, It yvas proven 
coiicliislyely Ibat a motor truck abowa Its greatest 
erticlencv when hauling tinllerH In other words, a 
motor truck can pull iniicli more than It can carry. 
His tests showed (hat 11 ;i Ion inotiir truck could inalii- 
talii II Nustulned draft of more than 3.000 pounds, and 
that (yvo trailers each limded yvlth five ttms would re- 
ipdre a draft of from 75(i to 3.000 imutula. Ills tables 
show that the cost iier iruclt mile with a motor and 
six trailers varied from 02J5h I'cnt per half-iAtle haul 
to Oio;? cent ikt teii-mllo haul, while the coat for a 
motor truck alone varied from 0.430 cent to 0,170 cent. 
Hy thla It la not meant (bat the motor truck banhi a 


train of six trailers at a tim, biif »4»f 

are two k«dln* and two BahNUOnit, a!#f¥i 

being made fhr this iwrpbae, 

track with those of M ihntor tk» tWt It i 

no difficulty In tnrnlnit co^ra «r Ihroidliilf a orgy i)#* / 
tween obetructlona. If mdh a nielikWi «( 
freight should prove praatleat, wotef (Tttffiia , 

lirobubly be materially changed, lit deatml, becniM 
would not have to support any load «w«!w(it thclf otffh 
weight- I'tiiM we would have railroad flraMlbt trtlllH 
iiulchl.v converted into trailer ti;aina hauled by adtor 
t rucks or motor tractors lu place of lig'oindHveA 

Questioned and Unqueationed Factors fai 
Evolntion 

IIKN, some flfty-odd years ago, the tbeor?! 
of organic evolution was first Widely |»uto- 
llsbed, It met with violent oppoaltiun In ear* 
tain lay circles, opposition of which thnwdworo rew- 
naiits still remain.amoklerlug here and there. Rtrange 
how preconceived and lilased judgment will Induce 
men to deny what on cloaer examination Is fonnd to he 
an absolntely Irrefutable proposltioo, In fact a tculaul, 
an axiom. I'or such Is the principle of the survival 
of the fittest' H Is atisolutely uncontrovertible, be¬ 
es use It Is of the nature of a definition; The fit avr- 
vlves, It could not be otherwise, becauac we dellne the 
lit as that which survives. A mere deflultlou cau not 
lie made the siib.|*iot for argument. 

do far then, the fuiidameutal principle of the theory 
of evolution Is mnissa liable. But when we proceed to 
a more detailed annlyaia of the theory ushered In hy 
Haryvin, Wallace, Hpencer and others, we encounter a 
number of problems that are far from being settled 
beyond dispute at the present day. 

In the first place, It might lie said, If tlie principle 
of the survival of the fittest is a mere definition, then 
yy-hiit gain Is it to science and mnuklnd? The mere 
setting up of such a definltiou adds nothing to our 
prevliiusly existing knowledge, It would seem. 

Such an oliJi'Ctlon st^ems at first sight reasonable, 
No one, hoyvevev, who Is familiar with the laws of 
srientifle thought yvould Is* found to endorse it, For 
It Is yvell understood among those whose life is si>Mit 
In sohlng sclentifio problems, that the first step toward 
success, and often a step mure difficult than appears 
on the Hurfsee, Is the clenr formulation of the prob¬ 
lem. Hideeil, once tbe problem Is timroughly under- 
stood, Its solution is often nut fur to seek. Tbe great 
value of tbe principle of the survival of the fittest, la 
that It bus served as a most valuable guide In direct¬ 
ing si'lentlOc Inipilry. 

True, tbe fit Is merely defined as (bat which sur- 
vlyes, but this at outs* raises the (inestlon: lYhat are 
the characteristics of a given t.V|*e by virtue of yvlilch 
it Is lit? And thus yve flnd ourselves led on to a study 
iif the laws of mortality, fiK'uiidIty, aelecUve mating, 
heredity, and so forth Nor Is this justification of the 
principle merely hyisitbetteul the vast amount of work 
yvhlch bus folloyved in the train of l>arwln's eisich- 
makliig pubItoHloiis, and the intensely practleal results 
yvlilch liiiye flowisl to the jilaiil and aulmiil breeder 
(to mention only one example), siieuk more convinc¬ 
ingly than the most astute iibllosoplilcul argument. 

In brief, ns to the operiitloii of natural selection, and 
Its slgnltlcaiice In organic evolution, there can Ik< little 
doubt. Blit yvhen yvo iipriroHch the ijnestlon of the 
material presented lo nature for selection, we find our¬ 
selves suiTomiUed on all sides h.v detwtable grouiul. 
IHies nature solei't from offspring which differs from 
Its iNireiits by small and gradual variations? If so, Imh 
life upon earth existed for a iierlod suffictentty long 
to ucconut for the great cluingea lu biological sisscles 
yvhlch ure.kiKiyvu to Imve taken place? Or la the selec¬ 
tion made from among so-called atKtrts or mutants, 
offspring yvhlch for some Ill-understood reason differs 
markedly and h.v a sudden leap from Its parent? Or 
yet again. Is such st'lectlon of well-odapted tyiies as¬ 
sisted by the InherltniMtiTof useful characters acquired 
by the parent within Us life time? Probably each of 
those factors plays a lairt lu the development of siieciea, 
but to wliat extent Is an unsettled question. 

Incidentally tl is Interesting to note that lu the case 
of man, aud especially modern man, a now factor 
enters- the material offered for selection Is isrsated 
by a new process. Variation, mutation, heredity, all 
these refer to physiological processes of iirodnctlon. 
Thus the ear seems to have been evolved from a struc¬ 
ture corresiMindliig to the glU cleft of a flt»h. But that 
artificial ear of modern man, by the aid of which he 
can hear and uudoratand Cunveniiatlou over a Hum* 
sand miles. Is not a ptaysiologleal predtH^ of flesh and 
blood, but a thing made With humn handa Ifette; 
yve n!ro no longer hound hy th« firttem.wf'slwly accttiRfl'' 
lated varlatlona, nor at the mmey CapfldM 
Hons. Man Is free to give bt» gehltH firge play, a^i; 
an the result tho paa^ oentuiir baa a«e» gwflk (i flti«| i 
tide In ewAutlon aa 
tbf mUnona 








3«|INmAME!aCAN 


Sdoiee 


iKm lit • Bli«».->WMiii tha ohimt of 

Inrim into Ua iSloti, • pwfmiurs^ merobtuit 

'’kit Vtm OnlaMu, ]>., hM i>lM»d m eUetHo foa in his 
4 diprtnjr lo omy out into the #tn«t the entioiiic odon 
, ^ hie ihop. An attomhtot with »n ntonuzer qmnys the 
fan with vartoiu perfttmee. 


The aeventh Oenteaerf *t Becer Beeon'a Birth will 
probably be celebrated in En<laad next year by the erec¬ 
tion of a etatue in honor ot this eariy champion of experi¬ 
mental ecienoe, in the Natural History Museum at Ox¬ 
ford, and by ntiaing a fund for the publication of bis 
works. 


fetophnim fitoitt HeOniid to England.—A submarine 
hdepheoe le to be laid between Holland and England. 
The length of the cable will be no lees than 105 miles. 
Aaemding to the present project, the total expense wdt 
be near 18,000,000 and will he borne conjointly by the 
two cDUntriea. On the Holland side, the starting point 
of the cable will an doubt be at the locality of Weetka- 
paUe in the iahusd of Walcdieren. 

fipaad of Kartatan Warea.—Experiniente with Hsrt- 
aiaa wavea between Toulon and Ihaia by Meaera. Abra- 
ham Dufour and Ferrid ahow that the waves travel 
with a speed of 395,MO Ulomeiers per second. The 
qwsd of Ught waves is 300t000 kUameters per eeoond. 
Enpesimente are now to tie oonducted to determine 
whirthar the speed of Hertiiaa waves across the ssa is 
tha same aa that over land. 

EOretsas Tmla DIapstddng*—After a careful investi- 
gatipn the Superintendent of Telegraphs of tiie Atchison, 
Topeka and Santa F< Railway has come to the con¬ 
clusion that it is not advisable to Instsll wireless tele¬ 
graph apparatus along the railroad, not only because 
of the expense of Instelling and maintaining the stations, 
but also for the reason that wireless telegraph oom- 
munieation cea too easily be interfered with to jnake 
It sulRdcntty reliable for railroad use. 

The Largeat Eleetrie Mliie Holat, says the KUctrteian 
(London), is being installed in a South African mine. 
A ehaft is being equipped with a 4,000 horse-power 
hoist to be operated on the mains of the Viotoria Fells 
Power Company, without any attempt at equalisation 
of the maximnm and minimum power demand, which 
means that the motors will require something like 
fSKO horse-power during acceleration, reeulting in a 
load of 0,000 hone-power on the transmission line. 
The equipment will consist of two 2,000-horse-power 
continuous-cuirent motors, one at each end the 
drum shaft of the hoist. The moton wilt reoeive our- 
rent at 6,000 v(dU from a motor generator oonvertiiig 
the SO-oyele 8-phaae current to eontinuoua current. The 
motor generator will oumprisu a 5,000-borse-powor 
3-phase induction motor, operating on a 2,000-volt 
ctrouit, directly coupled to two separatriy exalted oon- 
tinuous-ourrenl generatom, eaoh of 1,650 kilowatts 
capacity. 

Magnetic Separators.—In different kinds of grinding 
mills it is found that fragments of iron cause disastrous 
explosions, as for instance in an English oil works where 
iron turnings in the mills gave sparks which set Are to 
the inflammable material. A number of works in Eu¬ 
rope, and espemally the ones which suffered from this 
class of accident, are making use of magnetic separa¬ 
tors in the shape of revolving druina. Inside the drums 
are powerful electromagnets which cause the iron particles 
to adhere to the surface of the drum, so that the pieces 
art' taken up and delivered over to the other aide where 
a suitable scraper takes them off. In the improved 
types, the inside magnets lutve a winding of aluminium 
wire, self-insulated by oxide, so that the coils are heat 
and moisture proof and the device is very reliable. Such 
nwgnetic separators are recommended for cocoa or bone 
mills, ohemioal works, coal cruehera, sugar refineries 
and grain mills, aa well as in the textile industries. We 
may mention one case where iron particles caused a fire 
in a Wurtemburg spuming factory, where 120,0(X) worth 
of cotton was burned. This chew of works, together 
with oil mills, appear to be the most in danger from the 
presence of iron partioles. 

A HMorlc Ckivel.—At the opening aeaaion of the 
Illuminating Engineering Society in Pittsburgh, on 
Hept. 22d, Prof. Qeo^ A. Hoadley of Swarthmorc 
College presented to the Society on behalf of the Phlla- 
drilpkia section a gavri that forms a miniature exlubit 
of the development of artificial illumination in America. 
The candle is repreaented by a tin handle from a candle 
making apparatus; tiie oil hunp by tww pieces at iron 
obtained from a bracket, the deogn and making of 
whirii were supervised by Haiijamin Franklin; the gas 
mantle by a vial containing the original Weltbaoh light¬ 
ing flnid. made in the Welsbach iaboratoriee in 1888; 
the aril lamp by an eleotrode used in the ftrat magnetite 
am lamp in 1903; are lighting by a piece of single oon- 
dnetor cabi* itutalled by the munhiipaUty in Philadel¬ 
phia for are lighting about 1800; the ItmaHidesoent lamp 


The Bnys-Ballot Medal of the Royal Academy of 
Sciences of-Amsterdam, which is awarded every ten 
years for distinguished work in meteorology, has just 
been granted to Prof. H. Hergesell for his investi¬ 
gations of the upper atmosphere in subtropical and cir¬ 
cumpolar regions. 

A University for Central China.—The suggestion to 
establisli a university on oeoidental lines in central 
China is arousing much interest in Great Britain, where 
efforts are being made to induoe the government to aid 
the enterprise by remitting the sum of £250,000 from the 
Boxer indemnity. The amount of the latter claimed by 
Great Britain was £7,000,000, but only £190,000 of this 
has been paid. 

Solar Obeervatory in Now Zealand.—The long-felt 
need of solar observatories in the southern hemisphere 
has been met in raoent years by the establishment of 
such institutions in India and Australia, and now it is 
announced that one will be established shortly in New 
Zealand. The funds for building, equipping and endow¬ 
ing the new observatory have been offered by Mr. Thom¬ 
as Cawthron, of Nelson, N. Z. Sir Robert Ball has been 
requested to send a representative to New Zealand to 
select a suitable rite and furnish advice as to equipment. 

The Metealf Comet Observed by Brooks.—The new 
oomet reoently disoovered by Mr Joel Metcalf has bi'en 
observed by Dr. William R. Brooks at the Smith Olwen- 
atory, Geneva, New York. It is- in the northern sky 
just above the head of the Lynx, and its motion is north- 
eriy. The oomet is telescopic, nther faint at discovery, 
but has grown somewhat brighter. It is a round nebu¬ 
losity, without a tail. Perihelion passage, or nearest 
approach to the Sun, ooourrod on Siptemlior 14tb, in 
position right ascinsion 6 hours 10minut*«; declination 
north 07 degrees 12 minutes. 

The Samoa Observatory at Apia, originally estahlished 
in 1602 as a temporary place of meteorological and geo¬ 
physical observations in connection with the international 
antaretio expeditions, has gradually assumed a (mrina- 
nent status and become the most imjiortant scientific 
institution in the South Seas. It is conducted under 
the auspices of the Royid Society of Science at Unttingeu, 
and supported by the Gmman government, whii'h has just 
authorized a substantial increase in the revenues of the 
institution. At frequent intervals a new director is sent 
out from Oennany to relieve the old one. Dr. l,ndwig 
Geiger, who has just taken charge in succession to Prof. 
Angenheister,,proposes to make a siH>cia] study of atmos¬ 
pheric electricity during the rainy season, and has taken 
with him a fine equipment of instruments for this pur¬ 
pose. 

Aa Eihaostlve Study of the Caetus Family, with 
rmpeet to taxonomic, geographic and .economic fea¬ 
tures, has been undertaken by the Department of 
Botatiioal Reeearoh of the Carnegie Institution, Dr 
N. L. Britton, director of the New York Botaiuoal 
Garden, and Dr. J. N. Rose, of the Smithsonian Insti¬ 
tution, being in charge of the work. Dr. Rose has been 
studying the great collections of Caotacem in Europe. 
The field work will begin with an exploration of the 
West Indies and the north ooaet of South America, 
followed by work in the deeerts of Argentina. A large 
number of volunteer ooUeotoars and botanists m the 
southwestern United States, and about twenty Govern¬ 
ment explorers, are sending in material. Two or throe 
years will be spent in assembling and organizing Die 
colleetioiia. A series of volumes dealing with these 
highly speoialited plants will be published. 

Work of the “Anton Dohrn.”—^Dr. Alfred Q. Mayor, 
director of the Department of Marine Biology of tbu 
Carnegie Institution, oalls attention to the broadening 
of the work of his depm-tment nude possible by the ac¬ 
quisition of a staunch 70-ft. twin-screw yacht, the “Anton 
^hrn.’’ Tha whole West Indian-Florida region has been 
opened to the activities of Dr. Mayer and his staff, and 
it is proposed to oommenoe a smies of biologioat ooeano- 
grapbio resesrehes embraoing the interesting region of 
the Caribbean Sea and the sourees of the Gulf Stream. 
Already a cruise of 670 miles has been made among tlie 
Bahamas. Thus we have in Amwioa a parallel to the 
remarkable activities the “Miobel Bars” in European 
waters. Dr. Mayer kayt: “It should be a source of re- 


by b die th»t TbomtHi A. Edison unsd kt Ms eariy experi- gret to us in America that our country, which during the 

ments'ln mbklBg papsr filatnento in 1E79; t|uk vbeuum mid-decade of the ninetMnth century under Maury and 

huttp by a pteoe of eleotooda of «m ^ ^ Moore- Batdie led all others in the sdentifio study of the sea, 

Eghi vt^uni tolMs, exhibitod at the 4lM York should now have fallen into aa iarignifloant place in 

bttoiiM bbtor in ISOfl; UgbtiiiK B l^bwe of the each nsearehee. Our country, wSioh fostored the labors 

: AjM Mb Ml iastM^ M tX Louis and Alexander Agaerix, and at Pourtaies, Sigs- 

baeaod Tamiac, riiould not now be content to Upac 
faroetude (sto) resiMoting thia lutiortaat field of 


Aeronautica 

The 1918 Gordon Bennett Balloon Race.— The spher¬ 
ical liolloon commission of the Aero Club is occupied 
with organizing the Gordon Bennett Cup event, which 
is to take jilwie in October. The following prizes will 
be awarded. First prize, known os City of Pans prize. 
$2,000. Second prize, Si.OdO. Third, $.VX). Fourth. 
$300. Fifth. $200 Also ohjects of art As usual, 
the start will take plaei- from Fans 

Competition for Hiffhest 191.3 Total Milease.— Several 
of the French aeroplane pilots are eompi-ling for the cup 
whieli IS to Is' awarded for tin- longest total distance 
covered liofore Di'comber 31st Fourny is at the liead 
of the hsl at present and lia.s tss-n making flights every 
day in the region of Pans for the lost two weeks, hav¬ 
ing at last aecoimts fooUsI up 0310 kilometers (alniiit 
5770 miles) 

The Michelln Bomb Dropping Contes . -The seejini 
part of the aerial target oontost for the Mn-hehn prize 
of $10,000 held during Ht-ptomher shows some interest¬ 
ing conditions. Tlie rules call for the placing of l.'i 
shot or imitation bornl's of 0 ineh diameter and 1.5 
pounds weight, with aeroplanes plying at '2fX) motors 
(656 feet). The target troj-s'd on I,he ground is a circle 
of 66 fiH-t diameter. Differont aerodromes liave entewl 
pilots for tlu' tests, there being the Farman at Buc, 
with 9 pilots, the fitampes ai'rodrome with one Farman 
aeroplane, and the Chalons and Vidani^e, each with one 
pilot. Six of the eom;K«titors are army offii'ers 

The Bonnet Prize fur an Automatic Stabilizer Per¬ 
formance. In view of thi' progress which is being made 
in the way of automatu stabilizing for aeroplanes, the 
National Aerial T.eagiie of Pans is promoting thequestion 
Kngagemwtils are new ein-n at the League for the lately- 
founded Henri Hoiiiiel prize, to be awarded to the first 
pilot flving in a wind of at least 1.5 feet pi-r 8i>oond. is 
able to cover a distance of at least 1'2 miles without 
touching the levers for IIk' vertical sUs-rmg rudder or 
for the ailerons Tin- horizontal sisiermg rudder is to 
1 m> independent and i-an lie used on this oecasiori, as the 
object IB to hav(- nil aiitomatii- stalnlizlng in the vertical 

Monoplanes and Rlplanea Compared.-- For m-roplanes 
of ispial span, cross-seetion, as|H-e|-ratio and angle of 
ini-lmation, the munoplam- has about 1.5 per eent more 
lift than the biplane for (-qual speeds, according to F 
Handley Page, tlu- English designer. A monoplane has 
H smaller rt-sislaiiee than the eorresjioiiding biplane, 
but the (lifferenci- is not great What is gamed in the 
menoplune by having no plane struts is lost, however, 
by the niereahod size of tlu- under-carriage niembei-fi 
for a given size of pr(>|a-lh-r For macluiu-s having an 
area of ’iivO to '27.5 hqiiare feel, (Ik- monoplane is oon- 
etslisl to be the mort- (-(-onomii-iil tvpi-, but bevoild this 
point tlu- biplane is superior 

The French Gordon Bennett Competition. - The follow¬ 
ing an- the eomiieliters wliieii were drawn bv lot at the 
Pans Aero Club for tlie (ierderi Hennetl Cup eliinina- 
liirv Inals for ai-roplanes. Deperdussm iiienoplanes will 
l«‘ moiiiiled bv I’n-vost, Gillu-rt and Host, Barel mono¬ 
planes by Daueoiiit and Chemet, one Hrfiguel biplane 
by TtnSgi, a Nii-iipert monnjdane h\ F.spanet and a Pon- 
raier meiieplane bv VMnm-s The Inals take plaz'e 
Si'plemlu'r '2(1111, and tie- rules eiill for a run of 60 miles 
Conipelilors tin- ullowi-d to make three tnahs and to 
ehoose the linu- of starting The first three aeroplanes 
classed 111 this cveiil will dtfend the French i-olors in 
the Gordon Bennett rai-c, which is fixed for Beplsimlu-r 
'291 li, wliile I hi- next thns- pilots will form a ri-scrvc. 

War Experience in Air Scouting.— Both in the Tripoli¬ 
tan and Balkan (-ampaigns the aoroplaiio was used with 
good effw-t. In ... air scouting frustrated am¬ 

bushes. forestalled unexiss-tod attacks by atqierior num¬ 
bers, and alleviated the mental tension of the eommand- 
ers, beeauHO they- wi-n* alvvays enahleil tz) know the 
strength of their Arabu- and Turkish enemies. All this 
was merely of a defensive nature, for the character of the 
country and the climato made it inipos.sihle to decide the 
war by vast orfensive opc'rations in which the air scout 
might have been all-imporlant Tlie aeroplane might 
have played an imiKirlaiit part m the Balkans had the 
aviation eorjis of the allies or of tlu- Turks tos-n prepared. 
Unfortunatoly, they were nol organized to move with the 
field forces Like su'gi- artillery, tliev rt-aclied tJio front 
last. What they n-allv a<-eompIished is still the scNsret 
of the observer-ofllci-rs and of lh<- gi-ne al staffs. The 
pilots of the mai-liines were not taken into the confidence 
of their passi'iiger obscrvi-rs Indei'd, they often oom- 
plaiiu'd that they were acting blindly, and that they 
could not iierform their functions efiieienlly os a eonse- 
quonee In a sense the air servioe in the Balkans was at 
times of a defensive natun- It frustrated sallies from 
liosiegod fortifications iHsiause the air scouts saw what 
was coming and could notify their commanders to pre¬ 
pare themselves. Although not decisive factors in the 
war, the machines became mdispeusable. Any news 
about the enemy appears highly important to a com- 
mander after be has become accustomed to the great con- 
vsoiaiuM of having flying maohinet. 







P^ROud makeii a apvMh to hia admirera after hia 
aecond aomeraaultinK performance. 


The spectatora thronged around the machine In 
which Pdgoud turned eomereanlU. 


I N liiHt weok’N Wnu(> of tho Srjr.NTirir Amekioan, we 
(leHcrlU'd th(> rinnurkuble font jH'rfonued l>j Adolphe 
r^K^ud 1(1 jumpliiK fioui n fl^lll|^ nerupliiKc- with a 
iwnifhute. Sliiee that exploit was iH>rforined. IVKOUd 
hHH aceotnpllHhod (h«* still more exiraordliiar.v feat of 
turiiliiB a aomerantill lii the air In a HIArlot tnoiioiilaiie 
rt'Boud iierforined his soaiersnult twice, once at Hue on 


the French army while flying a Deperduaalu. The cap- 


fcSeptember liiid, and attnln at Juvlssy on the following tain was fl5lng against a wind of about twenty-two 

da.\ When the news was first cabled to this country, miles a»» hour At 2,500 feot, a aeries of violent gusts 

exiwrleneed aviators and designers shook their heads struck the machine. Ho was obliged to dive in order to 

In doubt Orville Wright, for example, wns (juoted control hts machine. Am he dlpiied, a few quick aucces- 

as one of the skeiitlcs He iiolnted out, with others. slve gusts struck the top of the main planes, and placed 


that the gruvlt.t fuel fetal of the i 


) would be him In u v 


rtlcal poslltoii W’hlle endeavoring to man- 


cut off ns soon as It was turned upside down, so that Ipulule the elevating rudi 

even a short .loiirne.t tn an Inverted position seemed taken litin in a iierfectly 

Imiirulinlile feet. Here it assumed 

For all that the feat was uu(|uestlonabl} performed. down and proceeded to 
US the airomiian.t lag photograrih showing the imiehlne Somehow the pilot retain 

upaltie down aliundunll.v testifies. That It was neconi- gradually assumed Ita ve 

pushed at all Is due to the fact that II formed part logout, the captain flew 

of a rril Mr Wright was absolutely correct lu 

stating that flight In an Inverted position could not be Pf'goud’s feat is more remarkable iMmause It was dc 
maintained on a stralglil line for any considerable Ilberate1.v jverformed, not only once, but twice. If 

length of time I'dgoud's performance has any value whatever, It shows 

The niPrlot monoplane used for these aerobatics was that munoiilanes can la* so constructed as to withstand 

a Hlngle-Healer of the XI t.viH>. hiillt In IPIil The posl- *?voii abnormal slruliis II also shows that a pilot with 

tlon and height of the upper lahnm was slightly “ kead and iierfecl control of his machine can 

roodlfled and the bracing of the tlxevi tall plane was "ove himself even In a most perilous position If he is 

relufvvrced As one of (air Illustrations shows, ITgoud enough from the ground, 

was strapiK'd Into his si'at with leather braces passing 

over his sinaiiders Kisiiig to a height of n.stxi feet. The Nature of Radio-telcgniph Waves 

I’Pgoud ent olT bis engine Turning the nose of his ¥ N a iMi[s^r read tiefore the British Association for 

machine down, he dropped almost In a vertical line. i the Advaneement of .Science, Prof. a. W. O. Howe, 

At a height of I.UOU feet 
he pulled his clochr and 
forced the machine on ils ; 

back Thus he glided for 
five hundred yards at a 
slight downward angle 
Again I’f'goutl worked Ills • ‘K.f , 

rluchc The machine as ' V"*' 

Nuuied a vertical iiosiMoii Vf' -'s 

again for a few svsonds, ;'<!)• i.,**' -i 


tank, and fell Into bis face 
The draft from Hie pro¬ 
peller blew It all over him 

like a spra.v ■'ll was Just 
like being In a barbel's 

chair upside down," was 
PAgoiid's reiily to the (jues- 
tloii: "What did It feel 
like?" 

1 t might b e NupiHJsed 
that PAgoiid Is a hardened 
aviator As u matter of 
fact he Is only twenty-four 
years of age and took out 
h 1 s pilot's certlllcHfe on 

Februar.v Slh last. 

In our issue of May 31st, 
iftlS. we recorded^be som¬ 
ersault of Capt. Aubry of 


Ipulate the elevating rudder, he found the machine hud 
taken him In a iierfectly vertical drop lu less than 1,500 
feet. Here It assumed a horizontal isvsltion upside 
down and proceeded to eff(?ct a tall-flret vol plum' 
Somehow Ibe pilot retained bU neat. The machine then 
gradually assumed Its veitlcal position again. Flatten¬ 
ing out, the captain flew to a simt about tw'o miles dls- 



M.Sc., states that a very clear conception of the nature 
of the electro-maguetlc waves employed In radlo-taleg- 
raphy can he olitiilncd by considering those electro-mag¬ 
netic waves which exist tn the space lK>tw'eeu the two 
conductors of a single-phase transmission line. If the 
conductors are flat, parallel strips, close together, and 
connected at the Bonding end to the terminals of an 
altcrimtor. there Is a certain value of the non-inductive 
load at the rtotelvlng end which will absorb the arriv¬ 
ing energy without any refle<*tlon Vuder these condi¬ 
tions the current and voltage are la phase all along the 
line, and the same Is true If the line is assumed to be 
of inflnite length. Line resistance and leakage are as- 
Humt*tl to be negligible. It follows from this that the 
electric and magnetic fields at any lailnt have their 
maximum values at the same moment. Tiistead of two 
parallel strips transmitting energy lu one dlrec'tton, two 
parallel disks of Infinite extent can be Imagined with 
the alteniHlIng PH. applied between their ccutera. 
Fiiergy would then be transmitted radially In all direc¬ 
tions in the plane hetwoon the dlska The earth could 
take the place of the lower disk, while the upper one 
could he representcal by a conducting horizontal plane 
Home distance above the earth. The waves produced 
would lie truly cylindrical, whereas those employed In 
radio-telegraphy are spherical If, now, the upper disk 
Is replaced by an Inverted conducting cone of inflnite 
extent, with its a]x>x almost in contact with the earth, 
the alternating P1). tielng applied between tlie apex and 
the earth, the electro-magnctlc waves will he almost 
identical with those employed In radlo-telcgraptay and 
will vary In the same way with the distance from the 
sending station. This Imaginary multl-dlrectlonal trans¬ 
mission line, coiuiiatlng of 
a lower plane (the earth) 
and an inverted cone, lends 
Itself to simple calcula¬ 
tion, Iteciuisc, like an ordl- 
II a r y transmission line, 
and unlike the two parallel 
disks, it has a constant In¬ 
ductance and capacity per 
mile. If the angle between 
the cone and the earth Is 
70 degrees, the relatione 
between the magnetic and 
electric fields near the 
.earth’s surface and the 
total energy radiated are 
Identical with those exist¬ 
ing In the ordinary radio- 
telegraphic wave. As In 
the transmlMslon line al¬ 
ready considered, the cur¬ 
rent and P.D. will be in 
phase at every point, and 
therefore, t U e horizontal 
magnetic field and the ver 
tlcal electric field due to a 
sending antenna are not 90 
degrees out of phase but 
are approximately 
lu phase, except immedl- 
^ ately about the antenniL 
This also folloWM from.tbe 
fondamehtal equations of 
a .pfogwopive, ae dlsttnct 


Ttiii unretouched photograph diatinetly abowa Pdfotid flyinf d 
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)fo. Iv—A wonMi with diplomacy, tact, and adinltt> 
totrative talent. 
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No. 8.—Thia wrUinc indlcatee careieaaneoa. con** 
fuaion of thought. 
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No. 4.—Order, ayatem, punctuality are ahown. 


CZ*i^ ^ 

No. 7^<-.Craftlnoaa, cunning, lying, and cowardice 
appear. 


Handwriting and 
Human Efficiency 

A Psychological Survey Based 
Upon Facts 

By William Leslie French 


J. CtT 

No. 5.—Clergyman with gift of raiaing money; 
type ahowing the qualitiea of an exeeutlTe. 

Si CA-^ _<.aA<ia-d^ 


No. 6.—The writing of a crook**-one who ia thor- 
ongtily diahoneat. 


I N this country the H<Hence of Graphology haa been 
utllleed but allghtly until very recent years. And the 
reason for this la that Ita practical application to the 
couditlone which make for human efficiency has not 
been tested or recognised to any marked degree. How¬ 
ever, many who have inveatlgated this method for ana¬ 
lysing character, mental and physicnl traits and tend¬ 
encies, have absolutely become convinced of Its great 
utility. 

In this connection the evidence offered by a well- 
known corporation lawyer la pertjnent. “Whenever 
It la necessary to secure complete Information eoiicerii- 
Ing the character and habits of witnesses." he states. 
“I rely particularly upon the data furnished by a 
graphologiat tn order to safeguard my clients’ Inter 
ests. In a recent lawsuit Involving many thousands of 
dollars, this efficiency exitert demonatrated frpm writ¬ 
ten records that the person under cross-examination—a 
prominent mat)—was flrat and foremost a liar and a 
crook, that his atatementa when called to testify would 
be false. Later be strengthened his remarks by proving 
that the witness had forged his signature. This evl 
dance proved to be correct In detail. Within twenty 
four hours this witness had fled to latrts unknown " 

To give an illustration, a few monlhs ago. In the 
office of one of our large corporations, the secretary 
of the Arm sat opening his mall After consigning a 
number to the waste-hasltct, be uttered an exclamation 
of disgust. "Well, i’ll be Jiggered! 1 advertised in 
the paper for a bookkeeper and these arc what I get 
This is one sample"—shoving a letter across the Uat- 
lop desk, “I’lfl not a handwriting ex|)ert, but if this 
fellow’s writing does not show bis lack of fltuess. I’ll 
resign my insltion And this Is not my first exiierlonce 
by any means. Kvery firm Is up against the same 
proposlttou. Half the time. If the references are goisl, 
the man Is crooked or given to bad babitrf which make 
him worthless In the long run ’’ 

Number three Is the letter. Note the general style. 
Irregular, careless, somewhat erratic, with the punctua¬ 
tion sloppy, indicating that the writer is lacking in 
systematic effort, the type who would cover the laiges 
of a ledger with erasures. He blurs his 8tn»kes, lH>lng 
heedless of using the blotter. One might even liifer 
tbat his fingers would be stained with tolmeco, and his 
clothes soiled. The strokes of one line interfere with 
the others, showing that be does not think clearly, while 
his capital letters give an inordinate conceit concern¬ 
ing his ability, being flamboyant, large and sprawly 
(Such signs give the writer a tendency to refuse a sug¬ 
gestion or work in harmony with the system existing 
In an office. As this itcmuansblp inclines to the right 
and then to the left. Instability and vacillation are 
betrayed. 

Number four Is a marked contrast, as anyone can see 
Tbla Individual Is orderly, systematic, cautions and 
Industrious. The style is uniform, with punctua¬ 
tion carefully placed and the small letters even in 
height and pointed at the top. The lung letters are 
well developed above and below, the “t" crosalng being 


No. 2.—Salesman with a vivid imagination and with 
the quality of evasion. 

"\/L. 

■>>jULCVjCj3u5. 

No. 9.—The liar and one using underhand methods. 




No. 10.—Type showing honesty, reliability, sincer¬ 
ity and ability for banking or similar work. 

rut- 

No. 11.—Woman with a straight mercantile con¬ 
science, excellent worker. 

..2^ 


No. 12.—Excellent salesman; much assurance 
shown and gift for closing a deal. 



No. 13.—Gentle, type not fitted for selling goods. 

S Vjun. 

cv, TteCo 

No. 14.—This writing indicates mechanical and en¬ 
gineering inclinations. 



KOi ft[' Bllaanw with W0a B »B% Oi|HtWiriT<iitaaa aMl Mtf*amtd«iM. N«. IS.— Man in pmrfect phyaical condition. Note the large loops of his "y’s 

















iieltluT Ml til*' liKlit III" **■<’< “tcut- A iHsrwjn HhowtuK 
Ihewe hIkiik woiiIiI I><‘ "I'l*' >•> occ'upy any poaltlon which 
rt*(|ulr«>H itbim,* foi <'**•*■ work. tuwkkwplnK, buuklnu 
1.1 similar lim-s lie would Ik* liidnatriimM, iiutu'liial 
mid do Ills dm.' m all (imw 

Kumlior one. Iln* wrllliit; of a woniiui, Iwlruys Iwr 
foicoful wii,' ot thlnkliut. hh aiuwirM in the coiinectluK 
Htiokfs. the I " eroHMliiK and firm |ii'*.«NUri> Her tact 
IK found 111 till' Ili'Kt Hiiiall letters of w’ords helm; larKur 
ill the hetrlimliiK than at the end. An (yeaslonal break 
hetweeli lelleis ns In “borouKir' Klv’es her Intuition, a 
\nluMbb' adjunct which many KUW'essful exet'uUvea 
also hiive A clerK,'iiiiiii who Is atnaisluKly skillful In 
I'lilslim' niono' for his iirojwts wrote siwclmen live. 
Ills self conthh'iici'. wlll-iiowor and auiblllon. HlKtilfllHl 
by the liea'.' presHure. "I" bai stoiilii): downward to 
the rljtlit, and upward puiindlii); of hts words across 
the pai;e, combined with the tact und dlplomae.y sluns 
as before, force him Into the exei'ullve class, despite 
hlms<‘lf, HH li were 

There Is a siiyliiK that lie who dia's not write stralKlit 
will not think strnlKhl, act stralKht, or be stralahl 
No in the wrllliiK of nuriiliei slv iiprK'ar all the pen- 
slitiiK which mark the ensik at heart Observe that 
(he lliich undulate, the small letleis 'arylni; In holght 
und sly,e, of which some are I'lose toKCther and closed. 
The NiiHcch iM'twis-n the lines are not ter.' even, and 
the Unuls are rather iilirupl Should the is'oasloii arts*', 
a jH'rs<in poasesslim these hall-marks would not heat 
late to jmtkie petty easli, liidulKe In cheek-klliiiK, or 
take graft at every opportnnlt,' 

In siieelmens imuibers seven and nine apiiear two 
other tyiies of writing which throw them very closely 
Into the same class The signs are iillke, though, as 
anyone run see, the style of botli is markedly different 
The first Is a good example of a iiersoii who would he 
crafty, use cunning, and eo'cr his tracks rather sue 
cessfull.v. Though hts cowardlee is shown by the fo<*ble 
pressure, he could lie skillfully, foi his "a’s" and “oV 
are lightty closed, the small letters lielng pointed at 
the top. The second Is aiiother who. on ac<'ount of 
writing huekhaml, has a imtiinil tendency to devious 
ness, while his ubllit.v lo lie shows in the looping of 
the “o" in "of." 

How strikingly differenl are the seitpls of numbers 
ten and eleven llotli Imllvldiml,s write a stralghtfor 
ward hand with no wavy movement, sniiill letters 

ehunglug In belglil und slste, or the ..lug hetweeii 

lines und ictiei's uneven Kaeli leaves plenty of room 
lietween the letters and the tlimls are not cut short 
Thus, liiiiieHty. slneei'lty, truthfulness, frankness and 
adherence to duly are leveahal. In any form of work, 
lieople who evtilbll such pen-1 rails can lie relied nrain 
to la-rform every function without being "Jacked up” 
by the manager of the otltee Writing at the angle of 
forty-five degrees, the pressure lieing even throughout, 
endows such with a laoreantlle eouscleiice which pre 
vents any devlutjoii wlialsoevei 

.\s liandwrltlug Indleateh moi'ul (.lalowmeuts, it also 
reveals the vailous klnils of work for which is'ople are 
fitted, along <.ummerclal Hues, of which the following 
are addlllomil »'itami)les 

If It Is iieeessnry ..gage an Individual for the 

liosltloii of a salesmnn bond, udvortlslng. real I'statc 
or liiMiraiiee—the general features found in numlvers 
two, eight and twelve will apiieur. As you will 
note, these sis'clinoiis are ipiite dlssliulhii lii style, but 
tbe mental liigiedleuts me (here. Kui'li pounds the 
PHiier with force, energy und iletermlnallon. us is 
shown In heavy, bold, uniform iiressure tbrougbout 
Tbe tiig generous eiiiiltuls give self assurance, eontt- 
denee und a lielief in their own alillUy to sueetHsl, which 
Is Increased by Ihe bigli looped letters above the lines— 
as the "h's" In number two. the humnu bronco-hreak- 
lug capitals "I" und "1’” In number twelve All give 
the writers Imiigluatlou. (he power lo vlsuallz*' tbe 
proposition which they ' may be cMiIoiting, and then 
convince ofbers To be sine, they close (heir small 

ii's" iiiid 0-," Ihe usual sign ot seerellveness, hvit in 
these eases It iiiereh signifies that tliev know when to 
keeii I hell' jiioulhs shut—an eveelhuit sign In a sales- 


liN "( s" la (bat iinlet fashion which shows (hat he 
would pieseiil 11 hnsliiess seheme or plan so iiuletly 
that tbe uvi'iiige miin would liiive an engagement fur 
lunch The delleaey of his writing nnd pressure de¬ 
bars him from selling 'blue sky," aeeeiiluutial b.V the 
Iset that, unlike Ills predw'essors, his script has no 
cnived Imse-llne tlie sign of being able to evade the 
ipiestloii or dodge a curious and iiertliieiit customer 
'I'lilh style indicates llinldlty Would yon cure lo em¬ 
ploy this tyiMj to sell goialsV 

As engineering, Invention and creatlv*' povvei jiluy on 
Important part with conairatlons lo-*1ay. It Is of Inter¬ 
est to learn what strokes In combination show capacities 
111 these dlcectlulm. 

Where a iterson has naturally a sdeutifie bent, you 


will find that the writing la. «i * rule, periiendlcular, 
backward or sloping sUghtly to the right. The BinaU 
letters will be low, iioluted at the top or square, and 
the connecting strokes of words and tetters well fortuod. 
Krequently, they are shaiavd like Hgures or chemical 
signa, angular rather than rounded. (See oapectalty 
number fourteen ) 

Kxamples fourteen and sixteen are excellent tyiiea of 
lieraons who have a natural gift for mechanics and 
engineering. The first frtves every sign, the second be¬ 
trays the same formations, but the jiower of concen- 
I ration Is remarkable besides, Indicated by the small 

/tee. 

8 eu 

No. 16.— Electrical engtueer or one who would do 
well in thia elaaa of work. 

laeclsely-formed low letters This man’s mind would 
apply llwlf to mliintlie to an extraordinary degree. 
Ill contrast to that of bis companion, number fourteen, 
his mrtier would lie electricity In preference, because 
of the critical Investigating trend shown by the 
snoill letters iHiluted at the top and the sluti-p up and 
down strokes, as In “f’ and "y." He does not imssess 
us much liking for euglueerlng problems as the other, 
siiav his “h" does not extend so far above the baseline. 

(iood hisilth la tbe first nstulrement for a man to 
do effective work, enabling him—all other things be¬ 
ing oi|ual—lo hold his position and to advance Sped- 


No. 17.—nils Individual is a drug Bend. Formerly 
a line athletic specimen. Morphine or opium flends 
show the same signs. 

men iiiimiH>r fifteen i»ri‘sents a perfect billet of ht'ulth. 
safe for any Insurance e<iiiiimuy to ivass on, for the 
even, steady How of the writing, tbe flrmiiws through 
out, and the well-f*>rmed rounded curves Iwlow the 
Hues, signifying a love of nthlettcs and outdoor siiorts 
—the “y’s”—all lieiray (ihyslcal exuberance and vital¬ 
ity—a man who Is In flue physical trim 

Now hsvk at number aeveiiteeii, and sec If to the 
naked eye one can siml any difference with that nhovc. 
Apiwreutly. there Is the same kind of pressure, ami 
like curves Isdow tbe Hues. liul, unfortunately for 
live writer, there Is the remarking of the strokes in 








No. 18.—This specimen shows all the combinations 
of small "s’a" and 'Vs,” indicating secretiveness 
and caution. 

•art,’’ “so," and in the Inst half-obliterated word, re¬ 
veals, under the glass, that this Individual Is addicted 
to the exci*sslve use of cigarettes and murphiue. He Is 
II big, strong, husky fellow, naturally as powerful os a 
bull, but beginning to weaken. He lost bis position— 
a good one—liecause he was too sluggish and sleepy. 
Oil the surface, he appeared to the average onlooker to 
be normal. 

In reading the characters from a given specimen, 
the following additional rules should be observed. 

Where strokes I'oiistautly appear it indicates a nat¬ 
ural and strong dmracteristic. A stroke which is ocea- 
Nlnnully seen betrays an occasional trait, while one 




No. 16.—The large loops of tho letUm abhre.the 
line indieete highly dertleped i»»ffliWtW 


which appears regularly 

abnormal eliaracteristJo. ; m ■ '.vV.i.,.’ 

The ganeml idgus rtmtx huvo 4u (m cmaddMod as 
the fouildatlou of this hrieheu are the tMtmwr la wbAoh 
a person makes ills conngetknm, whethoy the wmttur, 
is large, amall. or intermedtote, round, aharp, or tuigtdar. 

Writers who make their capttaik large, with the 
small letters high, possess a deelro to ^ great tUag*. 
are enterprising. Independent, and tale pride Ito their 
achtevemouta, and are Ulieral In their viewe, iTUpy 
are better at generalities than fitted for detailed WerJh ^ 
Many extravagant spenders write a large hand ahowiiig 
wide spaces between the Hnee and letters. 

Mntall writing gives the writer wmcentratlon and 
the power of attention to details, with carefulness, a fine 
sense of observation and a good critical faculty, espe¬ 
cially If the letters are sharp at the top. The oapltuls 
may l»e either small or large, for their height ha* a , 
dlffcroul algulficanee, which will lie touched on later. 

Where the small Idtera are neither too high nor boo 
loww-the Intermediate claas—the Indtrldwils »re well 
balanced, uanally, with the qualities of good JudgaMBt, 
intellectual and material order, a fair amoWit of con- 
centratloD, and practical common seme. But the reader 
must remember that other signs may modify these 
traits. 

* People whose writing is sliarp. with clear-cut cor¬ 
ners, have much iwwer of resistance, some of thrir 
traits lielug rudeness, severity, excitability and temper. 
Those who pen a well-rounded band show the ovvposlte 
chnnicterlstlcs. Mildness of dlsposttlou appears, and 
such writers are easily Influenced by others, their pow¬ 
er of resistance being less. 

An ludlvldiml who reasons clearly, showing a logical 
mind, will form hts cenuectlng strokes carefully and even 
with a good deal of orlgluality. there being practically 
no breaks lietween the letters of words, gometlmes 
there are additional signs, such as words being con¬ 
nected, also. The strokes of one line will not Interfere 
with the others, while a tixrd stylo will be shown. 

Tbe slorie ot the wrlttng Is a moat Important feature, 
for arisirdlng to the slant you con determine the amount 
*if affection an Individual possesses. The normal slope 
Is close to forty-five degrees. 

The "t” dashes play an ImiHirtaut imrt In affecting 
a ijcrson, characti'r, and dlsjHwltlou. In man> cases 
they are the sign of temperament. 

If tbe stroke is long, running u]>ward, ambition, seel, 
love ot eutiirprise, and enthusiasm are slgDlDed. Men¬ 
tal energy appears when tbe crossing Is dashed to the 
right, freiiueiitly downward. When the "t" bar Is 
blunt stubbornness Is betrayed, the man who will hang 
on und stick to his ptiniose. A long steady stroke 
across the "t" stem shows dcitlieratloii and moderation. 
Will iKiwer also apiieurs A weak, flabtjy stroke lie- 
trays vuclllntlon nnd little will to achieve, the iierson 
being easily luUuenced. 

The capital letters are also very sigiiificuiil. When 
the cariltuls are verj high and large this shows conceit 
and vanity, and these qualities are exaggerated It 
flourishes apt«nr. The lower the capital the less pride 
there Is. If the first stroke of the "M’’ Is higher than 
the others, IndeiK'iidence, pride and social ambition aii* 
shown. This applies to the "N" and “W" also. When 
the outlines of the capitals are well formed and not 
t(H> elalMirate, slmpltdl.v; and artistic uidlity Is shown 
by curved and prlut-Uke formations, usually shaded. 

7'he final strokes of letters give much valuable In¬ 
formation, and are one of the most valuable clues to 
character Abrupt fiuNls slmw selfishness. When they 
curve upwanl and outward, generosity and symisithy. 

A terminal stroke ending in a hook betrays is-rverslty, 
one which would cause the writer to Insist on his own 
ideas lielug curried out. A straight down stroki* at 
the end of a word shows Hecr<>ttvetiesK and also a tend¬ 
ency to he skeiiticul. 

Tho small letters also have a special stguiflcauce, and 
for convenience sake can be thus classtfled; 

a Long letters whtep extend fur above the base¬ 
line and are looped, eopeclally “IV’ “d’a” and “fs,” give 
imagination, also an Interest In things iiertalulng to 
the mind rather than practical affairs. The looiied 
“t’s" and "d’s" give garrulity, and If open at the hip 
they are the sign of extreme talkativeness. '!%« sharp¬ 
ening ot long letters In this conuectlou betroys reserve, 
and sarcasm, especially when the “1” is pointed. (Num- 
lier eighteen.) 

ft. When the letters, such as “y’s," "g’s" and “p’s,” 
extend well lieluw the baseline they reveal, when flrhi 
or made with n rounded curve to the right, excellent 
vitality and u good conatltutlon. My Itttcrpretatiau 
does not agree with some authorities, hut 1 have always 
found It to bold good. 

Whenever the “a’s,” ”o’s" and "gV" are lightly eUmedi 
secretiveness and caution are fbuodt wjwtt they a»f 
open at tbe toi> tbe tendaiwy to talk too uuieb in alioartt; 
and when they are toopad-^ying. (NmW plMtaMi*) < 
The backward atsv^ totbelsfitoftbe d, orlfi 
ati!y atrrice of this fpnMtOoa liaqslttVMMMif 

(NttiaiMr ajasteea) 'V’ , . 
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^ppkt etUom «r» Mot ;fwkjt<MM(Ue. far tUtmmtt 
mat* ‘in fAo <wm*|NMKleiM»e oMWinm. Anommnu vom- 
ramM *e oontMtomt. ftot the name* of 
liarraaponMtie ttHf he wttkhekl nohow «0 Oetirea.} 

Baakfi lmb«illMi«d in • lag 

To ibo BtUtor of the BciaNitno AmxwcaN; 

Otto dnjf noentiy my rn^vyer while ottorter aawitiK 
e, 484aoh wbite o«k log, found m eimke nbout one half 
imh in dituneter imbedded near iU mmter. The wood 
OM aound and at dnt it was a perplexinc question how 
a inulce folly equipped for bunineM had oome there, but 
altar inveetigation, I reaohed a aatfafaDtory oonoluaion 
oonoemiliii; It It appears that when the tree was some 
three feet in diameter, a fire bad been jdaoed about its 
roota and this had partly killed one aide to the height 
of about two feet above the atump, but a new growth 
'Iwd oompletely covered the wound. In feUing the tree 
^ degd pkrt, being perfectly sound but brittle, sud- 
danly gave way and splinters from the live part, some of 
abeu three or four feet long, adhered to the stump, 
mm am^, no doubt, entered the log through the space 
made by ibe splinters, and waa not able to extricate 
itself. The dampness of the river bottoms aided by 
heavy rains oaused the seaeoned part at the end of the 
log to expand and thus entirely olosed the aperture 
through which the nuke had entered. 

noreooe, Ala. DiLoe U. Bacon. 

The Deetractive Effect of Balletic 

To the Bditor of the SciEnmnc Ajsbbioan: 

Quoting from the article "The Other Side of War," 
on page 102 of the August 3(Hh issue of your esteemed 
publioation, the assertion that, owing to inereaaMi ro¬ 
tation, tite bullet acts not only as a qlab, striking a 
heavy blow, but also as a gimlet whiob laoeratM the 
tissues, seems to stand in need of oorreetion. 

In order to produce a gimlet effeot, the bullet must 
either have the shape of a gimlet or it must describe 
a spiral during the act of penetration. The former is 
out of the queetion, oonsidering that the ridges made 
on the oiroumference of the bullet are trifling and run 
alffifMt parallel with the length axis. Moreover, tf we 
investigate bow many turns a bullet makes in perforat¬ 
ing a human chest’ of say 0 indies diameter, the answer 
will be surprising to anyone thinking only of the enormous 
number of revolutions which the buUet makes during 
the whole path of its flight. As far as 1 have been able 
to inform myself, them is not a single small-caiiber 
gun in existenoe, whether rifled at a Uniform or inoreas- 
ing twist, which would permit the bullet to Rmke more 
tlian IH turns within the barrel, i. e., for an average 
path of about 96 inches. 

Hinoe the rotational velocity of the bullet cannot 
poMibly increase after the bullet has left the^gun, but, 
on the contrary, decreases rapidly as the bullet pnuceeds, 
it follows that the bullet, in prorating 9 inches of a 
human chest, has made oti« i/uarUr of one turn within 
the chest! How can that prince or ira'.o ially affect 
the laceration of the tissues? 

in my mind the action of a rotating buUcl could 
lie better oompared with that of an awl, which as every¬ 
body knows can 1>e passed witli less effort through, 
e. g., a number of layers of leather, if we rotate the 
handle. But the hole thus made would, if anything, 
be smoother than if we were to omit rotation. 

If, therefore, wounds made by amail-oaliber, bigh- 
vdooity bullets exhibit any particularly destructive 
effect, it must be due to causes other tlian "gimlet 
action’’ of the bullet. Of these causes, one of the most 
plausibie has been omitted in the explanation of Dr. 
Helme, to wit, tnoompreasibility of liquids and semi¬ 
liquids. If a high-velonity bullet entem the cranium, 
the addition of the volume of the bullet to the (nearly) 
inoomptessibie contents implies a sudden inorease of 
pressure within the pranium, possibly the equivalent 
of many atmospheres of pressure, which, though lasting 
opty an Instant, is capable of fully mqdalning the de- 
Btritotive affect. Similar conditions prevail in the case 
of, the human bladder and all other so^m^led cavities 
of the human l>qdy. Contrary to tbflr popular belief, 
(UtoeptiDg only such pathologle eenditiom which have 
eausMl the formation of gases, the bladder never oon- 
tsios air and liquid, but expands in proportion as tho 
Uqidd aeounuilates. If the Uqntd is voided, its walls 
ed^se and are in a state of donwt wproximation. 

Ilf » bUliet anters a filled bladder, ^ Inertia of the 
lefifis pmvente a oernwpondiniiy rapid expansion; 
hnnee, the destruotlve effeot of the sqdden and enormous 
inlBieas* of prossure within the hladder, 

IVeyond (he wetUoumn advantegw of a flatter 
tsjidMtpry, the avoidanoe «f spoallad "windage,’' and, 
iMhIyi: the avoidanoe of "tnmUiiii" of the bullet, 

' 'pt ggas, .nai with It the. 

w W ho e htdlet, does not add to thg '^omalty" of the 
: 4 . StouAHH, M.D. 


Hw Ten Gmtwt Inventions 

W HAT are the ten greatest patentable Inventions 
of the past twenty-five years? The inventors 
Prise Couteet which closed on September 1st brnuglit 
in a large numticr of eaeays, but no two agreed on 
tho ten greatest iuvenUona. The wide divergence of 
opinion Is shown by the following list, taken from a 
selected dosen of the essays. Furthermore, a isdl of 
the edltorisl Btaff failed to show fierfect unanimity «n 
more than six Inventions. The ISditor Is Interested to 
know the opinion of readers of the SviENTirio Amkhi- 
CAN on this subjerl and Invites every one to send In Ids 
vote. Here Is the list, and quite evidently It Includes 
some that ere not imtentable, and some tliat do not 
properly belong within the 26-year iierlod, hut tho 
reader must decide for himself which should Is* avoid¬ 
ed on that score: 

Acetylene gas from car- Kodak. 


hide. i.l<iuid ulr. 

.Veroplanes. Mercury lapor lamp 

Automobile. Monorail. 

Biirbank’s works. Motion plclures. 

(IsIoniaUiig machiiies. Pastour's work. 

C/Olor photography. Phonograph 

(loncroto (reinforced). Photo-ongravliig. 

C’yanlde process I’lotim* lo!ograph.y 

Dictograph. Pneumatic lire 

Diesel engine. Producer-gas 

Dirigible I*reserva(lon of siigar- 

Flectrtc car Itroduclng plants 

Mlectric furnace. Uadluni. 

Electric welding Snbmuriiie laiots 

Fixation of nitrogen. Transmission and trails 

Flexible pholo-fllm. forming of alterimtltig 

High-speed ste«>l. enrreiit. 

Incandeacent electric Tungsten laiups 

lamp. Turbine (steam) 

Induction motor. Welabacti burner 

Internal combustion Wireless telegraph} 

engine. X-ray tuaelilne 

lick out the tell beat Inventions In the list and semi 
them to the Contest Edllor before the ISth of OelolKU- 
The result of the vote will lie jnibllsbod In the Si ikn- 
Tiric AUBncAN of November isl This number will 
also contain the essay winning first prise and the an- 
nouncetueut of the successful eoulestuiits. 

Two Trips Around the World 

E VKK since the time of Magelhui, the Journe} nronnd 
the world has held great allraotlons for travelers, 
and with the development of steain uavlgatliin. IrauH- 
contlueutal rallvays, and all tlie nnslern nuxtiinries 
of l(K'omatton, the time roiutred for the trip has Iksui 
continually reduoiHl 

Nearlj fifty years ago Jules Verne created the cliar- 
aotor of I'hileaa Fogg, In Ids story ".trouiKl the World 
in Eighty Iljiys," and since that time this linaglimr.} 
trip has lieen follow etl by actual Journeys of briefer 
duration. 

The dealJW for spt*ed. lioiveier, seems to have renchnl 
a limit, and although It Is prolmble that still furthei 
reductions may In‘ made in the time r«sjulred to make 
the circuit of the glolK>. the relation of the duration 
of the Journe,v to Its value may well cause the qiies- 
tlon of real usefulness to l>e raised 

In particular we may mention two vo.vages around 
the world, the latest having been made by u nimble 
.\merlcAU journalist during the preseiil year, and oc¬ 
cupying about five weeks, nud the earlier one mode 
eighty years ago, h.v a young man of twenty-two, and 
occupying five yeaiw. The former traveler had the 
advantages of the modern bigh-sjieed ocean siistmshlp, 
both on the Atlantic and on the Pacific, besides uttllx- 
Ing the trans-Siberian railway, the railroads of Korea 
and of Japan, and the ai>eclal efforts of tho trunscoiitl- 
nental railroads of the United States. The latter made 
his entire trip in one vessel, the voyage having the 
orlgltuil object of carrying (Ireeuwich lime to many 
Islands of the s»‘a and thus enabling their prcclm* 
longitude to be determined: but thfe voyage of the 
‘‘Beagle’’ will always be remembered bccouse Charles 
Dafwln was on bourd, and because the fruits of that 
trip around the world were the “Voyage of a Nntural- 
Ist” and “The Origin of .SiH?cles.” 

It la not bow rapidly a man travels, but what he 
sees, and the use be makes of his obaervatluus which 
give the true value. A study of the lime tables of 
railways and steamship lines would Imvo given all the 
Information which the later of these two journeys has 
riiUB far produced; while the consequences of that 
earlier and more deliberate voyage are continuing. In 
an ever-growing magnitude, for the enlightenment of 
mankiud. 

Harmnrorth Ttof^ Betkincd by England 

T he Britlab motorilMt "Maple Leof IV,” owned by 
B. MackSy Edgar and r^ireeentlag the lloynl Motor 
Yncbt Club, won the British lutematlonal Mniurlsint 
trophy, known as Matmswurtb 0«p, In a series of 


rates concluded 011 .Septtouls-r J 2 tU. over a course in 
Dsborne Hay, Isle nf Wight Tho “Maple Lcuf” won 
two out of three i.tct's. iiml thus reluliicd for (Ireiit 
Hrllulii till! trophy which she tteii on lliinilrigton Huy, 
lAMig IsliDid, hist !e!i)' .line)lea was reinesenleil hy 
Ihn “Ankle Doei..“ She finished swond 11. Ilollings- 
worlhs “rniHiider." a Rrltlsh enli!, was third. The 
course ineiisnred .'12 4 niinllciil miles It wiis covered 
by the “Maple U-af I \ ‘ In 40 minnlt's and 10 -’'t sie- 
onds; by I he “ Vnkle Dts-p" in ri minutes and 2!"i siv 
onds, and by the “Cnisailei ’ in 40 minutes ami :t0 2/.’) 
seconds 

The Motor Tank Ship “Hagen” 

T he Irlul Irlii of Ihc new moior lank ship "Hagen” 
showed some Interesling Itgiires as regards fuel 
consumption. It will la* remeiuhercd that Mils first 
large mercantile iriotoi vessel (2 evele motors) built at 
the Kriipp (iermania yard al Kiel Is one of thiee ves¬ 
sels contracted by Hie (ierman-Amerlcaii petroleum coin- 
puny. Two are sister ships of Ions dead weight 

CMlMiclIy mid .'t,0(K) brake horse-power, while the third 
will have l.'i.OtKt tons cupnclly and 4,tH)0 horse-power 
The “Hagen" is one of ihe smuller vessels. 1 (h) feel In 
length, .'i.'l feel hreadth and .'12 f(s»t 4 Inches depth to 
upiier deck, being a twin-screw shlii with two (Jc.vllii- 
der sets of engines of 1,500 horse-iiower eueh The 
dcllv'cry trl[)—rounding Hie SUnw nud tti the .Norih 
See—took place from March 1.5th to 10th, nud mciisure- 
meiits showed Hie oil-consumption of Ihe iiiuln engines 
at l.O.'V) brake I)or«*-jiowcr il.SitX) indicated horse-iani' 
er) to he only 0 4‘24 isiiinds fuel per brake horse-powi'r- 
hour (0.207 iiouiids |H>r indiealed horse-powei), Including 
the fuel consumption of one of Hii> motor compressors 
for iiijectlon aii. In h)iitc of llhenil tuhrbalion on this 
first sea riilp, not more than i:j pounds of luhriealing 
oil iior hour were used for Hie whole engine plant, and 
lu the fiiluri' this will tialurully U* dt'creused With 
2,100 brake hors(> power tcvtal, the ship attiilnisi 11 
knots, and al 2,700 horsc-jsiwer t3,S00 iiidieiiled horse- 
jmwer) It increased to 12(4 knots As far as Is known, 
4-cyclt' marine engines of e<iual laiwer hum 0.12 pounds 
per Indicated horsepower (the “Htigen," as ulsive uses 
<I2!)7 iioiinds). Tlius the draw'liack of Increased con¬ 
sumption till now looktsi upon ns associates] with 2- 
cycle engines did not (sstir In the Hagen," and Ihe 
great advantages of Ihe 2-cycl(‘ engines over 4-c.vele 
did mil have to la* paid for In c.\trii fuel. 

The E. H. Harriman Memorial Gold Medal 

T o create a better understanding on the part of the 
public 111 wtial tin* riillrniids are doing to make safer 
conditions of travel and to safeguard Hielr own per¬ 
sonnel, ilirongb the pieventlou of nccld(<tits. Mrs E, H 
Ilarrlmati has ottered a gold luedal aiinimllv, to Is* 
nwardiHl by the AmerUaii Mnseiim of Siifely 
111 annonneiiig the gift, Mrs. Hainman slates 
“To stlmnliile a direct effort foi the eonservatlon 
of htimitn life, li gives me pleasure to phiee iil your 
disposal tin* H II Haniman Memorial Hold Misliil. 
loiiialed hy an*, to Is* awarded uiiiiiially by voiir Isiard 
to Ihe .Vmeiicati steam railway making the best rwoiil 
in insldeiit prevention and induslrlal hvglene affeeliiig 
Hie piiblle and its own |H»rsonm*l (luring each euireiil 

The gold medal will Is* awardi'd to Hie rallro.ul com 
puny Itself, a replica in silver to Hie uieuiber of ilie 
oisTallng deimitmeiil of Hial road who has done Hie 
most lo liilng tills coiidllioii iiboiit, and a lejilicu la 


The Current Supplement 

A x Imiiortant article In this w(*ek's Issue of the 
SdENTino .AMfKicAM SiipcLEMKM, entitled 'I,et 
tors rntent in Kelallon lo Modern Imliislrial Condl- 
lloiis," come.s from the jien of F. H Fish, one of Ihe 
foremost patent lawyers In this country —H K. Ives 
nnd M Luckleseh have hivestlguled the dlstilhiitloii of 
luminosity In iiatiiie Their lepoii appi'iiis in this 


Some time ago Prof Hale of the MI Wilson Solar Oh 
servatory investigated (In* niagnelle field of sniispois 
More recently he completed :i .similar sindv of the 
much w’eaker geiieial magnetic field of Ihe sun as 
a whole. Tills hrllllunt InvesHgutlon, In which use is 
made of (he fact (bat a magnetic field produces certain 
tiIteration In the Hues of the H|iec(rnui, Is of Interest 
not only in Uh relation In the .sun, hut also on a<s‘ouiit 
nf the light which It sheds on the iirnbalile cause nf 
terresirlol uiugnetlsui—Sir DHvei I.ndge's address Is 
cniicluded In this Issue, Us elnsing tiaragiiiiihs lielng 
devnted to psychical res**arch and the iinestlni) of Ihe 
survival nf Ihe soul after deulli. a Kuhjeci on whieh 
the great English jiliyslcisi holds original views, aa our 
readers know. 



SOiMimiAMBllC^ 



The “tremie mow” with which concrete U depoeited on the tunneL 


I N the SriioNTiFic Auebican of March 29th, lOlJt. w« 
told how the four-track tunnel of the Lexington Ave¬ 
nue Nuhwiiy WON to he couHtructt'd under the Harlem 
Klver, and IIluHtrated the article with drawdnaa and 
photoai'uiiliH of the IHdrolt IHvcr tunnel, which waa 
built In n ter> sltnllur tuanner. It was thought then 
that the work would soon he under way, hut It waa de¬ 
layed owing to Inabllitj to ohtnlti the steel for the 
tubes. Now that the actual laying of the tul>es Is in 
Itrogress and one of the sections has lieeu sunk, a 
rdaamd of this Interesting sjstein of tunneling may not 
be amiss 

It will lie recalled Hint the general method of pro¬ 
cedure Is to dredge a trench across the bod of the river, 
and In this lay the four tulies of the tuunel, afterward 
eoveiliig them with concrete and then fitting them also 
with a lining of concrete. The total length of the tun¬ 
nel will he l.OkO feet, and it will he laid in five sections, 
four 220 feet long and one 200 feet (Jne of the 220- 


fuot sections has now tieen laid, and is lieing concreted. 

I'he tulles as shown in the accompanying lllustratlous 
are flat at their contiguous sides and are connected by 
transverse plates or diaphragms of quarter Inch steel 
which bold the tubes in rigid relation to one another 
wlille they are being sunk, and also provide the neces¬ 
sary ste«d reinforcement for the concrete that is to be 
laid over them The diaphragms project well beyond 
the tubes, and j<ilii the tlmlier side walls that inclose 
each section. The diaphragms are placed 15% feet 
apart, and between them ptwkets are formed in which 
the concrete will be laid 

To prepare a temporary foundation for the section 
just sunk, bents, consisting of pairs of piles connected 
across the top with a bead-piece of channel steel, were 
sunk in the trench already dredged across the bed of 
the river. Each bent was carried down to the exact 
grade by means of tw'o pile drivers. Five ls»ntM were 
sunk at each end of the section They projected a foot 


or two above the bottom of the trench, and served 
merely ns a temporary support. The material at the 
bottom of the trench is very closely packed gravel 
u hicb forms an excellent foundation Xor the tunnel. 

The four-tube section was assembled on a staging 
about a mile from the site of the tunnel. When the 
section had been completed, and it was ready to be 
sunk, a series of long narrow scows was Introduced 
between the longitudinal rows of piling of which the 
staging consisted. As the tide rose, the scows lifted 
the section off the piling, and it was then towed out Into 
stream. At one end of the tuiie section the ends of 
the tubes were closed by means of substantial bulk¬ 
heads which were built doubly strong as they are to 
withstand the hydrostatic pressure while the tunnel is 
being lined with concrete section by section. At the 
opposite end of the tulie section only the two outer 
tubes were fitted with bulkheads, wlilch were lighter 
because they were to be used only to prewnt ttsi rapid 



Laying a h«d of^ncrete vnder tke ttuinol section before remorlng the buoysney cynaders. Koto tbnt tllb BMHitllfi of tho trsiAig aijmi — below Ibe 
'' surface of the concrete laid. ■ 

















«h»'tAiiw twa tntM iTfW i^ 
tiiw m v^rttal Mlkbw^ to t«aD Attt Ut* witw 
wtiiM^tlw tWOMl aeeliloa wa» b«iln« towefl to ^oattion. 
Aftar the aaotton had baaa fladtad oft the ptUa«. the 
aeowa were Mntttlad, laavtst the tonoel aaetton afloat. 
^ iioatiBt atmotuiO me then towed down to the eite 
of tke tnnnel. It wae decided to start ataUnB the sec- 
tloaa at the middle of the elver rather than at the shore 
ende> Half of the river wnm accordlncly btooked to 
natiaMtlon and pllee were driven between which the 
tunnel aeetlon wee guided and aocurately centered. 

When the flrst section of the Detroit Blver tunnel 
was sunk It plunged endwise Instead of settling down 
evenly. Secured to the top of the tunnel were four 
buoyancy cyllndere, two at each end, adapted to suiv 
port the tunnel eectloii after It bad kMt Its huoyancy, 
but ae there Were no pertl- 

tlone dividing the tubes, ii i . 

slight tut was accentuated by 
a ruab of water toward the 
tour# end. To be sure It 
r4d>ted itself, Immediately 
afte, it had plunged far 
enptflh to submerge the buoy¬ 
ancy cylinders, but there was 
danger of straining the oou- 
stmethm. To overcome any 
such tendency lu the Harlem 
River tunnels, the seotlon was 
tirovlded near the heavier end 
with partial bulkhoads, ex¬ 
tending halfway down from 
the upper part of two of the 
tubes. As the tubes filled 
with water, the heavier end 
.tipped downward until the 
lower edge of the partial 
iMilkheada touched the water. 

Then the air trapi>ed back of 
these bulkheads buoyed up 
that end until the tunnel sec- 
tioUf came to an even keel. 

The trapped air was allowed 
to escape through hose run¬ 
ning to oue of the barges, 
where it was controlled so as Tawing the flnt aad 
to keep the section on on even 
keel When the tunnel sec¬ 
tion hod been eiiuk to within 
about a foot of the top, it 
lost Its buoyancy atid sank 
abruptly until the buoyancy 
cylinders strapiied across each 
end came Into cf^ntact with 
the water. These liuoyancy 
cylinders were each provided 
with a central chamber into 
which water was admitted, 
until the tunnel section sank 
beneath the surface. Two 
derricks then ttsik the strain, 
wbicli anmunted to about five 
tons ottogethcr, and lowered 
the section slowly until it 
rested u|ion tUo beuts. The 
section was fitted with four 
musts, each two ring u target, 
so that b) means of level and 
transit it could bo brought in¬ 
to accurate alignment with 
the line of the tunnel. This 
was done with extreme accur¬ 
acy, and the tunnel section, 
heavy us It Is, Is not more 
tlwn V4 of an inch opt of the 
true iKsdtluu 

The method of laying the 
concrete under water was 
fully described In the issue of 
March 31). A large scow fitted 
with concrete mixing machin¬ 
ery Is provided with five tow¬ 
ers so spaced tbiit wheu the 

scow is brought into position transversely kver the tun¬ 
nel section, ‘twmtos" may be lowered from them be¬ 
tween and at eacli side of the tunnel tutiea. Thu tremles 
are provided at their upper ends with hoppers adapted 
to receive liquid concrete. The first Charge of wnwrete 
Is relatively dry and Is adaptied to force out the water 
in the pipes. Thereafter the concrete dropped Into 
the pipes W quite liquid. The ends <jf the tremles pro¬ 
ject below the surface of tho concrete already de¬ 
posited ao that the latter will form a cover to exclude 
the vyater. As fresh concrete is added this cover will 
float and protect the fresh concrete front the action of 
ttu» water. This aystmn was employed in layittK a 
canorsta bad for the tunaal 4«#lon after it waa sank 
so that each of the dtophragms Voflld supfiort Its sAiare 
nf the load. TIM hnnyaney eyllfidam were then re- 
ttpvad, itod at tha present w#Sac the tvock cif filUng 


the petit#* itith concrete to nearing completion. When canal builders from permitting the Pacific Ocean to 


the next eection of the tunnel to sunk, it will be c 


neetad to the present aectlcm by means of divers. Wheu ward end of the locks. 


b and flow right up to the entrance gates at the » 


all five eectlens of the tunnel have been laid and con- In preparing for the blast, 641 three-luch bulos were 
creted, bulkheads will be built around the ends of the drilled vertically into the dam to an uvenige depth of 
tunnel and the water will he pnmped out to imrmlt of 30 feet, and the 18 tons of dynamite was distributed 
connectlug them with the land section of the subway. among them. The conditions at (lie time at and after 



We are indebted to Mr. Olaf Hoff, the inventor of the explosion are very lucldl.v described In tlie ciirreiit 
this system of tunnel construction, for the accompany- issue of tho Canal Record- u (iovernmeiit weekly jmh- 
ing photographs. llcatlon Issued under the edltorshlii of Mi Iluckllii 

Bishop, which, during the huildltiK of the eimal. has 
n*t ak Omm « Ml 41 I It admirably fulfilled Its jiurpose of keeping the 

IffUlftlllft tfte sea to Mtniiorefi LOCIU general public In touch with the progro.ss of the cou- 

O N tho morning of the last day of August, this year, structlon of the great work. 

the detonation of 36,000 pounds of 46 and 00 Iier At the time of the explosion, the water In the cbnu- 
cent dynamite opened a breach in a rock-and-earth nel south of the harrier was nearly nt low tide The 


«us still at some height above 
the existing tide level, no wa¬ 
ter passed througli At alioiit 
half past one on the same 
day, however, the water in 
tho sea-level channel h ii d 
risen nearly to the top of the 
dam. A man with n shovel 
then oiiened n snmll trench 
across the dike, through 
which s slight stream of wa¬ 
ter began to flow I’lider the 
cutting action of the water, 
the opening rapldl.v liicrt*MS(*d 
In slse, milll. some fort.i min¬ 
utes later, a giciit torrent of 
water was pouiliig through an 
oiienlng 30 feet wide, wltli a 
fall of some ;«» to ;{r, feet 
The rush of wiitoi. mi.vs the 
Kccotd, Hte awn.v (lie sides 
of the opening steiidll.i, eiirr.i- 
tng large H«>ctlons of the dike. 
Including the trestle from 
which the dike hud Iksmi built, 
together with othei dpbrls, 
Into the excavated section of 
the cniml between the dike 
and Mtraflores locks The pit 
was fllltHl rapldl.v, and at 3 
o'clock, or one hour and twen¬ 
ty-five minutes aftei the first 
small stream was oiiened by 
the workman's shoicl, the 
level In the Inside channel 
was the same us that of the 
outside channel, llm g a i) 


dike removing 
It, and bv l>ci 
exiKS-tisl that 1 
bt' able to slei 
the Pacific eia 


know thill tile launch “Itli 
dona” was the first H'ssel to 
puss through this sis-tlon of 
the canal under Its own steam, 
whieli It dill oil Tuesday aftei 
noon, .Septemliei I'liiL 

Of our two llliistratloiis. 
one shows the mass of dPhrls 
in tho air and falliiig Into the 
water a few si*ronds after 
the explosion; the othei, 
taken later. Is a view looking 
from the siaiward end of the 
Mlrafiores liwks and showing 
of the Pacific (ilUiig the aiiproaehes 


a ti! the new Harlem subway tusnti to positton over tho trench previously 
excavated (a the river bed. 



fill which hud been made acroea the prUm of the 
Panama canal about a mllo from tolr«flor«M locka, and 
completed the eight miles of sea-level canal from Mlra- 
flores to the Pacific. 


The Annual Report of the MiBsissippi River Com- 


The duty of this dike was to exclude the water of mieaion for the fiscal year ending .Tune 30th, 1012, 


the completed iiorUou of the canal from the huge 
excavation lu which the concrete masonry of the Mlra- 
florek lock was being laid. The dike aleo rendered It 
possible, without ha ring to watt for the completion of 
the locloi, to complete the asa-tovei approach to the 
canal down to Ita full depth of 45 feet, by means of 
the economical floating dredges. The dam was thrown 
across the canal prism some five thousand feet to the 
south of the locks, snd this strstoh of a mile or so was 


published as an appendix to the report of tho t'lilef of 
Knglneers, United States .\niiv, is esiioclully Interest¬ 
ing for Its olflclul statements concernlug the great fiouds 
of last year From comparisons of gage readings the 


the tributary headwaters would not have been effi'ctlve 
In pretentliig the flood In the Mississippi Ulvei below 
Cairo." The report discusses again the provalllug belief 
that floods are caused by the elevation of the river bed 


excavated tu the dry by #eam shoveia. The Mlrafiores due to the construction of levees, and repeats Its con- 
locke are oomptoted and the gates have been hung In elusion that there bae been no progressive elevation of 


1 that there was oothisg to prevent the (he river bed. 
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Huidr Viie Tool 

By I. B. SpUt«l 

F '«>1( Hiiiiill work that cannot l>o held In the vine 
IIlone the tool IIIUHtrated in the uccotutiaiiyliiK draw- 
IliK will he found very couveuleiit. It cunalHtK of two 
plecew of cold rolled atcel, % Inch siqiiare by 4 iuchea 
louts, connected at each end by wrewa which are 
Ihreudtal Into one of the iilec»>H and slide freely In the 
othei Thei are also conin*cled h.\ stru)is secured there 
to wlili llatbisid screws At one end I he screws imss 
throiitsli slots in the strap to iKo-mlt of a litulttHl 
ainouni of looveinent of the two pieces of steel toward 
and awa\ from each other The strap projects lieyond 
the (Hitses Ilf the .-ileel plei’es, so that when the tool is 
lilaeed In the vise, the projectlnis ends will rest on the 
Jaws of the vise, us shown, Sei'ureil In each of the 
sli*el pleres Is a block of burdened steel forineil with 
a toothed \’ itroove to itrip round snrfaees readily 
On eaeb of the coiineellng screws Is a coll .sprliiR 
adaiiled lo spread the memls'rs apuil The work mtij 
la> teiuporarll.i held In the tool by elosliig the blocks 
or laws on It and clanipiiiK Ibein In tlKliteninu the 
screws in the sirups 'i'ben the tool is placeii In the 
vise and the vise jaws may be tlghtenevl to grip the 


Oxidized Carbon Plate 
By “nelta” 


I I'' a carhoii plate, or iireferabl.v a 
plates aiiaiigiKl In series In a sel 


cvlindeis for I be negative tertulnals, and a iiilxiure of 
one part suliibnrle acid lo eight parts of water for the 
electrolyte, be snbjeetisl lo a cuiTeut of ten or more 
amperes, hvdrogen gas will be given off coptousl,v from 
the lead cv llliders, while the ox.vgen that Is generaled 
will biH'ome absorbed and iHvsslbly partly comblneil vvllb 
the carlsai plate. It Is best to arrange the cjUnders of 
sheet lead wlili leaden hooks Ismt ovei the ujiper edge 
of the vessel, and suiiisirtlng the o.vllnders so that 
there Is a clearance of a hold an Inch from the bottom 
of the cells 'J'he cells should he bllevl lo within alsml 
an Inch of the (op with (he dilute snlpbnrlc ai'ld After 
the carbon plates have been cbargeil for about tvveidy 
mlnnles, they sbonid ls> dlpivd into hot water to free 
them of un.v acid remaining, and then slionld lie drhsl 
l lKiii an exanilnutloii. It will be fonnd that the color 
of the carbon plate lias Isssime cbungiHl from (be usual 
graphite color to a colTee brown all tlirongU that pari 
(bat has been submllled lo eUs'trol>tie action If a 
test be made of the earbon In a battery, it will be found 
that the cell is far more iiovverfiil in Its action than 
with untieated eitrhon The isirous cup as well us 
Hie |a>ro\lde of inangan(>se iiiul granulated ciirhon, 
which Is used mninlv ns a depoliirlxoi, may now Is* 
disiamsed wllh, and hence the Internal reslsluuce of 
the cell will be lowered ooiisldet'ably. .\s the carlsin 
stirfiiee has been rougheneil bv the electrolytic acHon, 
not iiiilv is the negative surface Increased, but the tend- 
ciic.v of the free li.vdrogeii to cling to tlic aurfucc Is 
overcome, for the oxygen of the oxidlxed plate com¬ 
bines vvlHi the hydrogen to form water. Cells with 
cm 1)011 plates treuttvd us described have lieen found of 
use fill lutermlttent service us, for Instance, lit the 
liiitleiles of eleelrle cells and nlckel-in-the-slut luachhies, 
where the vlgoi of the cell is so Improved tliiu Hie 
mimher of cells In Hie battery may bo reduivd 

ff a ilo/yeti earlioiis lie treiltwl In series as shown in 
Hie lllustrnHoii, II will be fonnd, 

uisiii dl.seoiii)(>clliig the current, |- 


An Electrolytic Rectifier for 
the Garage 

T III'l ebeaia-st and slni|ilest 
eleeti'le IlgliHng s.vsleni for 


to Hie bead side, and (all lights 
through switches on Hie dash 

Such a Imtter.v, which Is 
usunll.v of HO or ItK) aniixTe-hour 
euiiaell.v, must be ebarged regn- 
larlv from some source of power. 

If Hie owner of such a system 
has a I lo v oK iilteriiutlug cur¬ 
rant circuit in the garage, or has 
access to such a elmilt, the fol¬ 
lowing rectllier, yjileh may bit 
I'oiistructed fur '^un expenditure 


siHtul* vlU do tbU without 10^1 
las taken In the wlMBHS 

turna of wire lie eloaWlf adjMiant elh 4#;} 

^ tneide of the coll, »»d «*e awoed kUattlltt tlta 

J UI In order to compemaat* fog thu dttTgwfttbiB' belwiien 

^ ■- Interior and exterior dl«Biet«i» of oiwe. - , ' 

II When the primary talu tmen eowiilftted; ttie elid«,. 

ahould bo soldered to two ahott ploeea of flexlWe lainti>'; 

termlnela, and the whido wittding oorerod/ 

W " ^ with three layers of the cotton tape, ttaaefotateg 

^ - at this stage should receive another etat of shoilao 

and a second baking, care being taken to see that the 
coil does not become hot enough to burn the tneulatlodi 
t The secondary winding Is now wound In place dl* 

. rectly over the primary. The secondary constats of 

[ two hundred and forty turns of No. W B. * S, dottM* 

.j.... cotton covered wire. This will require from a pound 

to a pound and a lutlf of wire and should be wound 
on In two layers. A tai» of lamp cord should bo aoptaedd 

. on at the middle of this winding, the secondary thereby 

J comprising two sections of one hundred and twenty 

turns each. The two outside ends of the coll bIumM 
Tool for holding small work. provided with the flexible leads and the altaii' 

, , ... lacking and Iwklug process again repeated. It should 

“ fp; bo stated in connection with this baking, that the same 


or IgiilHiin battery from such a source 
The first and imwt dlUlcult part of the set lo con¬ 
struct Is the transformer. The core of this consists of 
a standard ten or twelve pound coll of No. 22 B. W. G. 
soft Iron wire. This coll la first soaked thoroughly with 
shetlHc, cure belug taken to see that all binding wires 
or wires which run at right angles to Uie main convo¬ 
lutions of the coll are removed. This is to cut down 
eddy current loss The eotl Is then placed in the oven 
of a stove and gentle heat applied until the sholluc 


should be thoroughly done as all motatute must be 
driven out of the transformer before It Is used, or it 
will overheat badly. This overheating should be 
watched for the first few times the transformer ta 
used, care being taken not to let It become too warm. 
Any beating up, however, will have the effect of dry¬ 
ing out the wlndlugs, and after it has been used a few 
times, the trausformer may he left in circnlt conttuu- 
ously as long as desired. The completed transforraei; 
Is shown In Klg. 1, the large number of secondary taps 


Is bttkt^ hard The coll is then ta.HKl with three layers ^ ^ 

of half-inch plain cotton ta|)c, wraptsKl spirally for in« Vnr Mnorim >iitai r *»»»» 


at)out two Hilnls the circumference of the coil. This 
tuia* Is then shellacked 






Arrangement of cells for oxidising carbons. 


I'lsm (bis tu|H*d CO 

wound Till), couhIsIs of eight hundred turns of No. 22 through tho wooden strliw to register with the holes In 

B & S doid)le cotton covered wire, from two to two Ihe Iron jtlstes, and the whole bolted together with 

and a half iMninds Isdug re>iuired. This should be i)ut brass macblne lK)lts Inserted lu theso Imles. This istr- 

on In four lu.vers of two hundred turns each. Kach Hon of Hie rectifier may bo seen tu Mg. 2, resting 


> primary winding Is iiov 


ing for experimental purposes 
The uext part of the outfit to be coimlructod la the 
rectifier Itself. The jiarta needed for it are as follows: 
Two.enamel ware buckets of about two gallous capacity 
each, four pieces of sheet iron, five Inches wide by six 
Inches long: two pieces of 1/10 Inch niumlnliun, three 
Inches wide by seven Inches long, and two ideces of 
hard wood strip about ouo qusrtsr Inch thick, one half 
Inch wide, and two feet long. The iron plates should 
have holes drilled or ittutebod In the upper ettmers of 
each ]>Blr, and the aluminium plates shonld have a 
single hole drilled lit the middle of the Itq) edge to 
receive a binding iswt or brass muebtue Isdt and imt 
The two strips of wood are laid together wltti tlie 
two aluminium plates belweeii them, spaced about six¬ 
teen Inches, center to wider. An Iron plate Is then 
l>1aced on the outside of each wooden strip, directly 
opposlto an aluminium plate, and holes are drilled 


layer should receive a coat of shellac and a covering across the tabs of the two {Mils. This figure shows 

of one layer of the cotton tnite. In winding the trans- the complete rectifier in use charging a 100 ampere- 

former, the Iron wire core should Ite clamwd In an hour lighting bttHery. 

upright iiositlon on Hie edge of the work bench, so that Two jhiuihIs of sodlnm phos|ihate is placed in each 
the spool of wire may be passed through the center l«il, and the pulls are then filled with warm water, 

and over the outside without dlfflculty Hare should After this cools, Ihe rectifier may lie connected tip as 

be taken vvlieii piirclmsiiig the wire for the transformer shown hi Fig. 8. In Hie figure A Is u double iwle two 

■e that Hie s|Msd coidahiliig It Is small enough to ampere fuse block to vvbicli the 110-vult circuit is 

freely through the center of the Iron wire coll. It connected. H is the tninsformer, the two windings 

being shown on dlffereut iwrts of 
7] I I the core for clearness. VC are 

^ J I the two rectifying cells, and D 

? fX A| » *"* “ double pole six nmimre fuse 

1^ ^ prolect the liattery 

J- T T which Is shown at K. The posl- 

I battery should be 

’ XVVmTZ^^V connected to the middle tap of 

ft secondary winding, and the 

‘ . I f ^ \ negative |K»le should Is* coimect- 

( j j ed lo the iron electrodes of the 

\ ^ J , rectifier. The outside terminals 

secondary lead to the two 

||||||||H aluminium plates, respectively. . 

^ u-in be found a recti- 

_ tier coiislnicted according to 

\_ S ******* ‘**'^*®*’* ckarge a slx- 

1 volt slorage battery at the rate 

----2—I C *n C of about two to two and a half 

completed transformer. amperes, while drawing about 

-^- - - tlii^ quarteiH of an ampere 

the Bile. When the recti- ' 
tier Is not belug used, the plates 
V rX ' jL ’I should be lifted from the solo- 

; I® D ttan. The plates should atao he 

T T otaaakd frequently and the moIu- 

. r ' "■ I thm renewed every few nontba. 

l.lil, m,i^«»d0f«tthireu«(vai»rtllhe 

L ,, , JI 1 I I I_I r iuilcatad W the heating af fha ^ 

— I j M Wie alumtottan yllht^ 

. wagte awhy lery idourta aad iita' - 

le rectifying outfit. Fig. fiy~13Mtcbal eonaectiona. '>j|iiA';(taff'td'.H 


1.—The completed transformer. 



-The rectifying outfit. 


Fig. gy—BMtcbal eonnectiona. 
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Ml M 'tUMg*’ and Impror^r Oe Rqmdnetioii of lUkiiv- 
. Vteyiwlei nscliiiw Boeords 

^ 7^ lHinO<nM 4l«vk)e tor ImtmrtiUuc tocurtty to bank a HtMPLE elarltyiiiK. arttentatlnx aud amplifyI iik at- 
JT* fliafaa and aecurtty docomaiita and maaua for -rl tachmeut for talking macblneH whh diacovered by 
rnttamptad fwgarlea, baa bean invented by tho BCH?ldental toucbtug of a fine needle with the Anger 

E. TBiawtree. au English eleetriHAieulcal engineer. 'vhtle a record waa being played. The inventor, M. B. 

"lie, Bkwtfae bat tbted ga a baa|« tor bta invention Olauaaen, about two yean ago, while teatlug out some 

the mdl-tniowu prlndi^ of the aouud wavea of the recorda, haptiened to touch the needle and noticed that 

lAMIMigrapb reeerd. For instance, be manAfacturae the It vibrated. He waa using a very Aue straigtil-Mtded 

pgINrit toptm wlileb a bank note is to be printed with needle, which produced a low sweet tone, but lucked 

0^ oir Atore odgee of trregular, but pro- 

determined form, aucli form oorre- ,- 

* apMidtng to oertaiu aound waves. For f 
a Ave>-pouiid note the edgea record the 
Bimfcen word* “Ave pinuida,” and when 
placed In tha reproducer the note plain¬ 
ly announoes Its rightful denomination. 

t l^ liawtm* claims this to be almost 
W^baoiute protection against ‘'ruia- 
Hp bank notea or riieeke, alnce a note | 
la .once a Ave-ponnd note is ‘ 

a Ave-punnd note, no matter | 

itmy be changed on its face by ' 

Ht aklllfnl forgera. 

The method ot preparing the bunk j 
te to cut a Hue through varulah 
iqirvMd upon glass, by a stylus which 
bi coniuN^ to a diaphragm, the lat¬ 
ter being caused to vibrate with the ^—General view of bank note A combination measure 

desired sounds. An enlarged photo- security device. Pig. 2.—A eection with automatic ahut-ol 

graphic copy of this line Is next made. ^ I*** MP«»ducin* «nd with horn primarily for the auton 

aud bj hand or by a photo mechanical and mart of strip B removed. or the garage man. 

proceaa a attic template Is cut of the 

aauie enlarged form. This template guldea a Usil which the jiower lo proiicl the sound from the horn. TUN Anc 
cuts out the aaiue form to the required scale In the needle was free from scratcli, and while if did imt pro- 





Pig. 1—General view of bank note 
•eenrity device. Pig. 2.—A section 
at the reproducing end with horn 
and mart of atrip B removed. 


A combination measure and funnel 
with automatic shut-off, designed 
primarily for the automobile owner 
or the garage man. 


the |»ower to proiiel the sound from the horn. ThN Am* 
needle was free from scratch, and while ll did iml pro- 


forui of a steel cutting knife. This knife is employed duce the volume ot the hea%,v luwdle, it bad non 


for glvlug the edge of the tmper the required outline. the heavy needle's mechanical tones. Mr. Cluussen \uhe nsl The 

Thc device for uae in reproducing the sounda thus argued that If he could add iwwer to the vibration of means of u spring, 

recorded by the paper’s edge, Mr. Buwtree descrllK*s as this Aue needle. It would reproduce all there was in With this ineasure, 
a pair of vertical cylinders rulllug against, each other the record with a volume e<iaal to that of a henv) Im Ailed to mii\ desfr 

nnd otieratcd by a suitable driving iwwer to rotate at needle without any of the heavy needle's defects, such danger of overilow lug 

the desired sjieed. A hoiixoutut plane or table, having as scratch and uftertoues. Besides, the great wear on uprlghi position nt'ier 

a bole 111 it under the Hue along which the cyilu- the record caused by tbe heavy needle would lie In the funnel will mn 

ders touch each other, Is Axed at a short dlstauc«> be- avold<>d. After trying many devices to Increase thew* drliiplng on the ouisldi 

low tbe lower ends of the cylinders A reproducer or 


the heavy needle's mechanical tone 
argued that If he could add iwwer t 


put Into the record In the urttsl's natural voice, or wllh 
the uiuslclHii’s Hi'tlsttc fovich. In Its present form the 
device consists of a disk, two springs and an iiisulHtcd 
metal Itand. The Imnd Is slipped ov<t the elrcumferena* 
of the sound Iwx, and the disk over the isilul of a Hue 
needle The springs hold the disk In place 
Tests, made under ii inleroseoiw. of re«“<>rds played one 
thousand times with the device showed no |Hn-cep(ihle 
wear The long point of the line uecHlle hud n»uched 
nil parts of the record, hut hud not broken down the 
wall. Further experiments showed that h.v slightly 
tiiereasing the length of a One, straight 
sided netslle, the vibrations were iii- 
ereased nnd the reproduction brought 
lo H is>ln( of iM'rfcctlon. The device 
Is made to til this needle, and with it 
produces the Is-st results 

An Automatic Shut-off Measure 

A COMBINn'lD.V measure and tun¬ 
nel, designed |)rimurlly for the uii- 


bcen )>lHced upon the nniiket 

.is shown In the awompanylng Illus¬ 
tration, the device is mm ordlmiiy inelnl 
measure with a funnel attached to lhi‘ 
toj). The most Important feature, hov\- 
over. Is the shut-off arrangement, con¬ 
sisting of H huIl-vHive uiid push-rod 
located 111 the lower einl of the funnel 
on or any other liquid cun Ik* vei\ 
euslh directed into a small-neeked Isil 
lel nnd, by means of the bnll-vulvt-, tbe 
PIKkI Insianlaneously li.v releasing the 
thiimh iilnle on the up|su end of the 
valve Is Indd tlghtl.v on Its seal h.\ 


d height and shut oA without 
On phielng the ineHsuie In uii 
he Ailing, au\ liquid renmliilng 
back into Ihc uieasiiie williout 


sound Ihix, Mlmilur to some f«)rm of those in gcuerni 
uae upon talking machlues. is placed beneath the plane 
above deocribed, and a suitably sbaiied atylas projects 
upward through the hole mentioned. The document to 
lie tested should be held vertically with the edge under 
exiimliiatiuii resting on the plane. It ahould l)o ad¬ 
vanced iiutlt the rotating cylinders engage its vertical 
edge. They should then draw it between them, Ihc 
roughened ■ lower edge imssliig across tbe stylus which 
projects upward through the bole lu the plane. This 
would cause the atyhis to actuate Us attached reiiro- 
during psrts, when the nature ot the sounds emitted 
vvtruld detcruiluc the genuineness ot tbe document. 

The wide iMMSibllttles of this device may bn readily 
Imagined. A twuk employs a clerk whose sole duty 
might consist of running bank notes through the lAioiio- 
graph, and any Of them which did not reply truthfully 
to their denominations would be reisirted us <'oiinter- 
felt. Or timid and susplciouM prh'ate individuals could 
install in their homes or oiHces a machine which would 
advise them above a vestige of doubt wbetlier their 
cash In hand was genuine or spurious 

In the Illustration, Fig. 1 shows a general view of 
the deviet* and Fig. 2 a mh'Uum of the reproducing end 
with the horn and i«rt of the strip « removed Two 
striiw of metal A ft are aepanitetl by a thin and narrow 
strip V along one of the edges, thus fonuing a deep 
and narrow channel. A short Ane sift /t Is cut in one strip 
A at right ougies to tbe setwiratlug strip (' and with one 
end just rfStchlug It. A round hole E is cut 



A device which ciariAee end aitpUliee the repro¬ 
duction of talking machine records. 


vibrations, ho found tiuit n disk of a certain diumelt-r, 
thickness and density attached to the ntHslIe near its 
Itolnt, not only Increased the volume of tlie Ane needle 
considerably, but retained all the purity of tlte Aue 
needlo. and, at the same time, by its vibratory action 
eliminated tbe aftertones and caused each word nnd note 
to be reproduced clearly and distinctly. Home iudlstluct 
records even became audible Tones never beard be¬ 
fore were brought forth. Tbe sound was lifted clear 
of tbe machine. The singer or musician was in tbe 
I'tsnu. not In the box. It reproduced all the artist 


Edison Uses His Old Telegraph Instrument 
Again 

A t the meeting of tlie old-time Telegiapbeis' lllh- 
torlcul Association of tin* I nlt»*d States at Mount 
('lemeiis, Michigan, on August k'hih. Thomas \ lOdisoii 
sent a messjige over the wire to I'resideiit Wilson The 
occtisiou WHS of Hisrinl Inlen'sf, bcsnuse Mr Kdisoti 
stood tipon the same silo vvlicu* be htmal wbcii he sent 
his Arst message as a telegraph opernlor. ami used the 
same instrnmeul he usevl Afty-onc years ago when, as 
u boy of fourteen, be sent bis Arst message over the 
lines of the (Iraiid Trunk Kallwaj 
Hack In Ihc prc-l»‘lcgraphlc days, when F.dlson was 
only a newspuisT Imj on the tinind Tnink Itailwuy, he 
showed bis yonibful enterprise bv printing and selling 
a small uewspa|H*r containing tin* news iilong Ids route 
Itc kept a little font of tvpc In the l»uggage-car and 
lirlnted tbe pais'f on the train, siv Its Hems were strictly 
up to the minute 11 was during llils is'rlisl that n 
Iralnnian lifted him bv tbe ears, later cavisliig the di'af- 


A New Compensating Quadrant Crane 

I N an accom])an.v big llliisl ration Js shown a new hoist- 
lug cram*, the Invention of t'ui>t I'. I.iindln and 
Axel Welln, Iwo marine engineers Mlliuiigli this crane 
was Arst announced about u year ago. ll was not until 
riH-ently that It came Into general indiis- 


lu the other strip B exactly opposite the 
Aue Hilt V lu the Aral atrip A. A Aextble 
tube F is attached tA thlM Aral atriii A 
immediately behind the mIU D, and a sman 
reiirudnclug bom O ot ordinary conatrue- 
tlon t« attached to the other strip B be¬ 
hind the hole E. Hiion sanding a bly,st 
of air thtoogb the sUt J) by meanB of tlie 
Aexlble tube F, from one’a lauatb, fur i*x- 
Binple, and dmwlng the pgpur through 
the ehaonel between tbe strips A and B 
to that its aorrated edge iiattses acroea tlie 
slit B, the aerratloOs Induce tbe at. to 
ehter the )iom in puffs of a freQitetwy and 
intenalty correepondiug to the original 
sottAd waves, and so cause the dealred 
i^pdM to .be emitted. 

alBeeMt have loniid that high 
I«Ffr teleacoiiM are not always sattafftc- 
tatjr t& tk»4ooimt work tu tarn lomH- 

% ghtp thM 
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The Motor-driven Commercial Vehicle 

TM» department it devoM to the intereatt of pretent and protpecUve owners of motor tmeha and deUvorp wttffoni. The SHtof wttt andettvor to autwpr 
anp ouatHont relatinp to mechanical featwret, operation and manapement of oommeroiat motor veMolet. 


A Vehicle Movement Recordinr 
Device 

A JjTHOUGH traiiBtiortatlon by motor 
velilcleH bas become lareely a science, 
tbauka to the effortK of efficiency entri- 
Deera ami uthera, and rontea once covered 
In a haphazard manner at the discretion 
of the driver now are plotted and covered 
according to the well thought out plana of 
aome one who ha« supervUlon and who 
can lieet vlaimllze the system with a view 
to promoting Its efficiency, the fact re¬ 
mains that drivers still are out of sight 
of, and couHtsiuently out of the Influence 
of. their suiterlors or wtioever may have 
the good of the service in charge, for a 
considerable part of their time. That 
most drivers maintain their acbedules un¬ 
der such circumstances—when the watch¬ 
ful eye of the "boss” Is absent— Is a trib¬ 
ute to the honesty of the fraternity, 
though It by no means obscures the fact 
that other drivers, less hoiieHt, do not 
scruple to loaf when the 
occasion iiresents Itself. 

It Is to check the iwr- 
formance of theao drivers 
and their vehicles that 
the Instrument shown by 
the acoom]>anylng Illus¬ 
tration has but recently 
been brought out. Need- 
leas to odd. the Instru¬ 
ment fterforms valuable 
service, tmi, when applied 
to the vehicles driven by 
men who are known to be 
perfectl.v honest with 
their employers and who 
adhere rigidly to their 
schedules. 

llrlefly, the Inslrument 
records the time a ve¬ 
hicle luiH been In motion, 
the number aud duration, 
of the stops made, the 
mileage traveled and the 
speed of the vehicle at 
any moment It Is under 
Wd>. Despite the multi 
idlclty of Its functions, 

howeter, It Is n o t as 
tsmipllcated as the result 
achlevtsl wtiuld se<*m to 
Indicate 

The record, which Is 

made iijmii a tape about twice the 

width of tho ordinary “ticker" tape. 

Is produced In port by chH’kwork. 
and In inirt by the movement 
the \ehlcle to which it Is attached The 
tais- Is an essential part of (he device, of 
course, and therefore should receive ci 
slderation first Its length Is sufficient 
twrmlt the recording of 36 hours' servl 
It Is ruled lengthwise and also transverse¬ 
ly. The width of the tape represents a 
distance traveled of two miles, the sub¬ 
divisions representing one quarter mile 
each The vertical lines on the taiie 
the time lines and they represent 15-mlu- 
utc Intervals The tar)e Is wound up on 
the large drum at the rate of one com¬ 
plete revolution of the drum every six 
hours by cbxdcwork. ITesslng against the 
tape there Is a tiny i>encll or stylus which 
Is moved across the width of the taijc by 
a cam mechanism operated through the 
Intermediary of a flexible shaft from one 
of the front wheels of the vehicle 

When the vehicle is stationary, the 
(lencll does not mova but us the tape Is 
wound up on the drum a straight Hue, 
corresiwndlng In length to the duration of 
the stop In minutes. Is traced. Immedi¬ 
ately the vehicle Is set In motion, how¬ 
ever, the stylus commences Its travel back 
and forth across the tape, and as the 
movement of the ^j;>e Is constant, the line 
traced by the atylOB Is at an angle to the 


vertical time lines, and It la this angular¬ 
ity of the record lines which permits 
quick aud accurate readings of speed to 
lie made. It Is possible, of course, to di¬ 
vide the mileage as Indicated by the travel 
of the iiencll across the tape Into the time 
interval, and in thla way to compute 
Hiieed, but whore many computations are 
made and quick work la easeutlal a de¬ 
vice similar to that shown by one of the 
llluatratlons is used; It la a convenience 
that has been developed foe the quick 
reading of many tapes sqch as would come 
from the Instruments on a fleet of ve¬ 
hicles, though It Is not absolutely neces¬ 
sary aud may be dispensed with as ex¬ 
plained above. 

In use, the record tapo Is placed be¬ 
neath the transparent portion of the de¬ 
vice, as shown by the picture, and when 
any of tho record lines Is placed directly 
beneath the hair-line, the speed of the] 
vehicle for (hat moment Is Indicated by 
the {Whiter on the scale. Practice Is nec¬ 


The Motor Track and tihe 
Termiiud 

Bgr Robert L. Niles 

W HEN It Is reflected that no railroad, 
steamship line, canal, towboat ser¬ 
vice, trolley line, or steamboat, as to the 
freight carried, begins at the beginning 
or ends at the end, that Is to say, that 
every pound thus transported has had to 
be collected, and will have to be ultimate¬ 
ly distributed, by some other method, by 
horse haulage or manual labor, the vol¬ 
ume of such collection and distribution 
and the Importance of the problem be¬ 
come most impressive. 

The most serious difficulty the railroads 
are called upon to solve Is the question of 
terminal facllltieB. The freight ear, 
which, once upon Ita journey, may readily 
cover some 2SO miles ()er day. Is, at pres¬ 
ent, by the congestion of terminals, re¬ 
duced to an effective average of but 
slightly over 20 miles, as Mr. J, J. HUl 



Examining the “iog” of the truck. 


essary for accuracy, though It may be ap¬ 
preciated that the device alfonls u quick 
an<t easy method of deloriulnlng siteeds 

One example of the use of the Instru- 
nieut In deternilnliiK the hjhviI of 
hide some hours after the oceurrem-e of 
an accldeni will serve to make plain Its 
niidoiililtsl advantage WUncsscs of the 
accident in question—It Is a matter of 
court rt*cord—declared that a heavy com¬ 
mercial vehicle which killeil a young lad 
lu rounding a corner, was traveling in ex¬ 
cess of 20 lulles an liour and one went m> 
far as to stale the speed was nearer to 
30 miles an hour. Examination of the 
record taiw, however, served to 
Htrate beyond cavil that at no time during 
the previous 12 hours had the speed ofj 
the vehicle exceeded 12 miles an hour, 
aud that at the time of the accident It 
was truveliug at the rate of 4 miles an 
hour. 

In another Illustration there is shown 
the method of removing the record tapes 
from the Instruments after each day’s 
work is complete. As the operator works 
tally at night and as the tlhimlnatlou of| 
garages is not always as brilliant as could 
be desired, be carries a miner’s lamp af-< 
fixed to his cap and operated by a small 
storage battery booked , to the back of 
his belt. With this lamp he can direct 
a beam of light upon the taiw ond exam¬ 
ine readily the “log" of the truck. j 


Device for measuring angles on the tape. 


has so couvluclngly demonstrated. At the 
average return, in freight charges, of % 
cent iier ton {ler mile, the earnings per 
car are therefore reduced from a possible 
)pll.25 fier day to an actual $2.60 {ler day 
—a figure at which profitable operation 
Isvcumes well nigh Imismsible. The anom¬ 
aly Is presented that the larger a city 
tlie less profitable Its freight tonnage,lu 
proiwrtlon. 

The manifest solutlou for such condi¬ 
tions Is, If {smslble, an enlargement of 
terminal facilities (Curtailment of earn¬ 
ing {H'wer to the railroad Is not the only 
result of congested terminals, It Involves 
heavy additional and uimecessary exiieuse 
to each Individual sblptwr, and to all 
stevedores and teamsters, and proves the 
greatest obstacle to tho employment ofi 
motor trucks In the collection aud distri¬ 
bution of railroad freight 

From the standpoint of the general pul)- 
lic. Its health and convenience, the elim¬ 
ination of horse-drawn vehicles is greatly 
to be desired, yet, when Investigation 
shows that an average of three hours per 
working daj^ la wasted in delays at ter¬ 
minals, the motor truck becomes unprofit¬ 
able for railroad service. Their added 
carrying capacity and increased speed are 
discounted by sijeh idle tliaes< As the 
result of such detentions the cost 'to ship- j 
peya runs as hlgb as 60 qefits to $1 a ton 
> per mile, or to one hundred to I 


two hundred timee ea murti as the mltor 
age charge of the niUroad, so that, skre 
for distant points, the haulage dwrfe Is 
greater than the railroad charge. To the 
railroad, short hauls In the congested dU> 
trlct are a source of loes, not profit 
In the Interests of both the railroads 
and the shlpiiecB It is evident that some 
plan should be sought by which these de¬ 
lays may be avoided or diminished. Af ;f 
expressed heretofore, the natural sololihi 
would be the expansion of present tggl' 
mtnal facilities, to wit by extended tra«ie> 
age and platform space, as well as 
approachee thereto, yet extensions of pa||' 
ent sites would involve staggering 
pense, and an Increase therefore of cept- 
tallcatioa difficult, If not impossible, ts 
senre. 

Tbere remains, therefore, the alterna¬ 
tive of the eetabUsbment at other and dif¬ 
ferent localities, of supplemental receiv¬ 
ing and delivery stations, where such 
needed trackage and space either at pres¬ 
ent exists or may be 
choaply acquired. 

Sucti a solution, how¬ 
ever, would necessitate 
much longer tndivldnal 
haulage, which In the 
case of horse-drawn ve¬ 
hicles would seriously de¬ 
tract from the advan¬ 
tages of the {irompt ser¬ 
vice thereby secured. It 
is here that the motor 
trnck Htqiears to Us best 
advantage. With its in¬ 
creased speed and carry¬ 
ing capacity, and ability 
for continuous, tireless 
service, regardless of 
leugth of time In opera¬ 
tion, a comparatively 
“long haul” becomes less 
burdeust>me than a com¬ 
paratively short “wait” 
With horse equipment a 
"wait” of an hour is pref¬ 
erable to an additional 
length of haul of 94 of a 
mile. With a motor 
truck an extra haul of 
four miles Is lees expen¬ 
sive than a “wait” of one 
hour. With motor equip¬ 
ment It Itecomes possible 
therefore to haul profitably to and fro 
from a distant {mint provided that by so 
doing prompt and effective accommoda- 
tlou may be secured. Some types of mo¬ 
tor trucks have the added advantage that 
they can succossfully haul trailers: to 
wit, inexpensive carrying bodies wlthont 
ex{)onalvo motor equli>ment. Such trail¬ 
ers to be left to be either loaded or un¬ 
loaded, at leisure, and ultimately picked 
up and dlapatched by the motor unit. It¬ 
self either a load carrier or simply a 
motor, as conditions warrant. 

It wonm appear therefore that through 
the establishment of such "annex” freight 
terminals, confined, it well might be, to 
certain classes of freight, or certain ex¬ 
tensive shippers, the congestion of the 
terminals at present existing would be 
materially reduced, and It seems not too 
sanguine to Imagine entirely removed, 
thereby expediting not only sneh tonnage 
was therein bandied, but that stUl 
distributed from original depots. Sneh 
service might well do for the vartons rail¬ 
roads what the New York Clearing HouM 
has done tor Its sssoclated members, and 
expedite and lubricate the whole problea 
of freight handling, ManlfosUy It would 
not be necessai’y for such a syatem to At¬ 
tempt to handle even a substantial pkrt 
of the whole tonnags. 

Any tMbUoa oi; ,Rm toul thus veaioTflV / 

« wottid la 4 ^ 















I^EmiFtC AMERICAN 


ATlntT Xttornevs 


Imv( «b iavratioa wliisb y«u «r{di to 
■•Mil' you MB write futly au^ fratly to Hubb 
it Ct. for adviec io rotard to tke baM war of 
obtomiol protaetioB. PlaaM laad ekatabaa or a 
ibo 44 of your inveatioB aad a dawriptioa of 
ibo axplaimap ite oparatioa. 

All oommunioationa arc atriotly oOBfidcatial. 
Our rtat praettM, axtandiap orer a period of 
aaorc tbau aixty yMni, eaablM ua in many oaaaa 
*0 adviac ia regard to palaatability without aay 
aapauM to tbc olicat. Our Haad Book ob Pataata 
fa aeat frae oa rcquaat. Tkia ncplaiiia our 
aaetboda, 'gtcrma, ate., n regard to PATENTS. 
TRADE MARKS. FOREIGN PATENTS, etc. 
.iM patcnti aeeured tbrengh ua are daaeribed 
:M|h|b|^^:^to the pateatea ia tba SCIENTIFIC 

SjIfN ^ COMPANY 

iiik BROADWAY. NEW YORK 
lilaipli OHiee. 6S5 F Stroet. Waabiagtoa. D. C. 


ssified Adyertisements 


AGBNTS WANTBD 

Wker Moo Oo.. laOa Uraad Ave., Ohleaao, V 8. A 
1 YOU CAN’T AFPORD to accept ordinary prop- 
iiltlanB while amney for anaranteed Alunftiuai 
Bckint DtaneUala open Anaanir quick Protected 
Britory. Am. Aluminum Co.. De^. 48 Lemont. lU. 
f^AOBNTS make Mt money adlinc our new Mid 
Mttera for olDce windowa, alore froiita and ataea awne. 
Any one can put tOera on. Write for free mm^ 
.Md full partloulara. Metallic Hign letter Company. 
488 N. Clark Street. Ohicaco. 


WK FURNIBR YOU CAPITAL TO HUN A 
MOFITABLK nUffiNRSH of your own Hia^n 
one of our liwal repraauntatl ven and aelt hlgfi Brade 

H ill made ahlrta, abu euarantendaweatcra, iindar- 
hcelcry and neektim. direct to the homea. 
) SBwUBat MlUa. Dept. 84. Oohoea, N Y 
A KBW RCTAHYURATBR. Patent 1.051.48S.— 
Embodying onu of the moat aervlcnabln tnola In the 
art -One arutwlntanne named It " the houaewlfr'e 
caller'' And one ciutumer. a bualneaa man of ttala dty, 
mya In a letter among other pleaaant worda that he n<- 
ganta hla purchaee of a marnlne for (8 no ae the beat 
ihvaitroeat hr ever made. Owid iiiiportunitlee on pn.H 
poMla K T lloeynck, lUUl W tilth Ht..Chlcigo. Ill 
BXCBPTIONAL npptirtunlty. SIO.QOO. A oar* 
poratloii giving up bucinme will eeli patent on 
article ueed by r^roade. netted lent y«ar 8SA00, 
bueliMM can be largely Inoreaecd with little eAwt 
For further detalla addmu V. K . Rox 778. N. Y C, 


Btretchliig Devine, Andrew Adaina. Inveutor, Ken- 
Mlvllle liid . No. I 0MI.44A Automatic MueiG Leaf 
Turner. Auguat Ulauber, Inventor. 618 W. SSth 8t. 
Lorain, Ohio, No. l.iiss.uto. name Board. Wm. J. 
Archer. Inventor. R F. D No 1. WaehIngtonvIUu. 
Ohio Petent Sun-lally Co 409 Proepeet Avenue. 
N. W . Cleveland, Ohio 


IMne tnUr'tlv new. Write fbr outat today Can- 
aMMtg Co. 308 Slgel Street. Chicago, 111 

_JCOLUMN 

READ THIS COLUMN CAREFULLY You 
will and Inqulrlee for certain claeaee of artlclea 
numbered In cnnsccutivr order. If you manufac¬ 
ture theao gurtda write ua at once and we will aend 
you tha name and addroaa of the party dealrlag 
the Information. There la no charge for tbia aer- 


draaMa of manunMurora of good setting artlolea Ibat 
would appeal to the p ubiic where eidutve sale in 
certain tefrltcrloa can bu arranged tar -, bu^ to eett 
wa&aud tbnrngh eub-aganU In a honee-to- 

jNgulrv No »in. Wanted rollrini and other 
appllancm for extracting tnBer and moleture from 
rmue^^aimb epedal raferanoe tor 

laqidrv No. t) 19. Wanted tha .name and addreaa 
nfeoDcarna manufactm-rne iioveltiea In table or 
podiet cutlery (br the wbideaale or mall order trade. 

fagulrylVo M80. Wanted an. artldo wiltable fbr 
IjWlb lpanuthcturlng--pla>it eqmppwt auUdM 
Boate. MiflM Bexliiw. etc. The nlut would be 
oapabie of maklag alraoct any aAlela. .A huge 
B^>wo^il^aet^«^^^to aleo openited In oon- 

Xnfirtry No. 9991. Want name Bnd addraw of a 
8m wfau c^ld na^ a machine for tununn oat rat 
Mittim. The niadune must be capable tn^ng 
Uia^ougb of the exact alxe requM, and ^atoo^ a 

dva Tolturattes or motor care ftir export, 

sKisS'iSrsiaWS 

matarieie to bf ueed being 14,16 a3 18" gauae. 


llucreasI&K proportion reduce such ctm- 
Eaation; for In the hundltiiK of frelffht hh 
lu handliiiK pagaeiifers. ii small iierceul- 
a|{e diverted, restores uninterrupted flow 
to the mnss. 

**Toppings** for Motor Fuel 

T o test out u new kind of carburetor a 
motor truck recently made a trip from 
Ixw Angeles to Han Franciscti, using as 
fuel oil ‘‘loppiiigN.’' The distance cov¬ 
ered was 472 miles and almut 40^, gal¬ 
lons of fuel were used, giving an aver¬ 
age of over ten miles to the giilloii. The 
car WHS of l.OtiO pounds capacity, and 
was loaded with over 2,0(10 pounds The 
entire bill for fuel amounted to $1.40. and 
lu addition to this SMi gallons of lubricat¬ 
ing oil were used. The "toppings" are 
that iKirtloii of the rellnlngs which float 
on the top of the tank and have hereto¬ 
fore been considered prnetically a waste 
prwluct. The siieclflc gravity is only 4i 
degrees at a teiuiwratiire of N5 deg. Fabr., 
and the cost 3 cents la-r gallon. The fol¬ 
lowing Is a table of fuels, giving their sfie- 
clflc gravities and (lie cost jier gallon at 
Los Angeles; 

(iravlty. OoBt 
Fuel. Baum« «o* F. per gal. 

Oil toppings . 8N.S .03 

Kerosihe . 42.7 .00 

Distillate, V4 kerosene 470 .OK 

Diet male. SI.4 .07 

Gasoline, Vj distillate 0S.3 .11 

Gasoline. S0.7 .14^ 

Motor Truck Qaeries 


dellver.v wagons for regular deliveries, 
and a 2-tou truck for hauling my gmsls 
from the railroad to the store. Is there 
not some light vehicle which I can use 
for ’siHiClal deliveries' to give prompt 
service to customers after the regular de¬ 
livery has been made!” 

A. It Is not to lie expei’leil that n de¬ 
livery wagon used under these conditions 
would lie ruu at nearly full load In fact, 
nine times out of ten you would prolmbly 
not have occasion to <>arr.v more than one 
hundred pounds—and much less than this 
in many Instances. These nr** conditions 
under which a motor truck cuniiot lie 
made to show a imixlmum return on Us 
Investment, but us a convenience to iw- 
trolls and an adrertlseinetit, ll would soon 
prove Its value. What you need Is a 
H|>eedy, fiOO-pouiid vehicle that Is easily 
handled and that can travel 36 or 40 miles 
on ll gallon of gasoline There will not 
then be sucli a dl»creiianc.v l>etwe«»ii Us 
rated capacity aud the normal loads It 
will be called upon to carry, and tbc cost 
tier deliver) will thus 1 h* kepi down It 
would seem that a three-wheeled "motor¬ 
cycle truck" would well answer your re- 
qnlreiuents .Such a vehicle can be ob¬ 
tained at prices In the uelghlMirbood of 
1|I400, and can carry loads of (Mg) imuiid.s 
and over. The regular motoreycle with 
sidecar delivery van can be bouglit for 
alKiiit |1330, This has a caimcltj of 4(» 
IKiunds and, like the one mentioned above. 
Is no more dldlcuU or expensive to oiier- 
ate than Is a motorcycle. 

J. H. O, writes "I have a largo bam 
which 1 wish to convert into o garage 
for my delivery tracks, now storwl in a 
public establishment I hare alternating 
etootrlc current in this tmni, and would 
nice to know if there Is any maimer in 
Which I can convert this into the direct 
current for charging electric vehicles. 

A. \’ou will ueed what is known as a 
"rectifier.” These are made in several 
different sixes and styles, and it will be 
necesaary for us to know the voltage, and 
number of cycles of your alternating cur¬ 
rent, and the number of batteries you 
will need to charge, together with their 
charging rate. The amalleat Inatrumeut 
RCdtatde for charging a sliigle electric com- 
taerolal vehicle at .30 amperes costa in the 
oMghborhood of |2{i0< Of course this rec¬ 
tifier can be used for an indefinlbe length 
nf tlOMk mad Urae MVecal vehicles vpky be 
etmiried In moMwIon. To charge more 
imo of A ttme. however, 


The new sun in the 
tobacco world 
Instantly distinguished 

from all other tobaccos by its 
delicious FRAGRANCE. 

And by the finest, mellowest, ripest 
flavor ever developed from the wonder- 
ful Burley leaf. 

t tnes it and says. “I’ve 
FOUND it!" 

Pound Humidor. 

Ten Cent Tin. 

Handy Half-Size Five 
Cent Tin. 


HOW TO BUILD A 5 H.P. GAS ENGINE AT HOME 


In Stlenltfit American Suppltmtntt, 1641 and 1642, E F. lj»ke detenbe* iimply and 
thoroughly liow a five hoiM power gu engine can be built at home. Compete working 
drswing* are publidied, wuh exkct dimeniioni of eech pert. 4 Puce by men (or the two 
SupplemenU, Twenty (jente. :: :: ^ Order Irom your newidealer or from 

MUNN & CO.. Inc., PUBLISHERS. 361 BROADWAY. NEW YORK 



Do ,you know 

The Youths 
Companion 

asitisih-di^? 

ImprovecI and broadened in 
its acope. Elnlarged by the 
addition of a Special Family 
Paige, Boys' Page, Girls' Page and CKi.- 

. yp, -dren's Page. Great serial stories, 

NOV. and DEC. FREE 250 short stories. A remarkable 
Mihb^>Bd^itwith 82 .o^TlM Editorial Page. Current Events 
and science. A wealth of variety 
S?? and quality, and all of it the ieit. 
TOTOimi’»CO«PAMOW.ll»TO« DmiMb) A»Mu«anMtl«l9M(rMenrMi»t 




Remember *—S2 Timet a Year, Not 12 
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SCIENTincAMtmN 


An Eleven Year Old G. V. Electric 
and a Millionaire Driver 


Thi» I -ton G. V. Electric went to work firrt in Troy, New York (Novem¬ 
ber 13th, 1902) and then emigrated to Worcester, Mats., where it served the 
Coes Wrench Company for some nine years. Its driver, ^ tern, is Mr. F. L 
Coes himself. Mr. Coet is very proud of his veteran elect^ 


Tile mechine hu been in lernce practiealljr averv day, weak in and tveek out. around the 
famoui Coei plant. Repair bilit have been praebcaliy nothing, at Mr. Coet has adopted the 
Peter Robinaon bonus tyttem o( rewarding ihc rlnver who to caret for hu buck that no outade 
repaut are required for a given period. 

Thit truck it one of leveral hundred G. V. Electrict tbll in temce after /radl 6 to If ytan ‘ work. 
The contrail between thit 1901 model and the 1913 G V. product it Iremendout. but —U U tht 
eniilablt performance records of Ihtse early types, plus the greater relative effictency of the 
modem C K vhleh brings us our enormous busineu 

We have over 3000 G V Eleunct in service and are trebling production facililiet thu year. 
Wnie for catalogue 101 and information about our new and exclusive refinetttenis 

GENERAL VEHICLE COMPANY, INC. 

General Of^e and Factory 

Long Island City, N. Y. 

New York ChlotMo Boeton Phlludalphle 






The Drivers Prefer 
White Trucks 

B ecause they are easier to operate and easier to 
take care of. The simple monohloc, small bore 
e^ine gives ample power and necessitates little 
care. The perfect load balance and four speeds, mean 
easy stoering, even on the heaviest truch, and a perfect 
control. 

White Trucks alto permit the driver to make the best pottible 
thfiwing to bit employer, in the nromplnr.t of bit deliveries and 
tbe low expense of operation and maintenance. 

The favorite truck of the driver it the favorite truck of the owner 
—because the truck's eOiciem \ lar^ly depends on tbe driver. 
Every V bite driver is a White Truck eotfausiast. 

Owe 3300 Wh,U Trucks m Sennee Tedey 


THE WHITEIggrCOMPANY 

CLEVELAND 

Manufacturers of Gasoline Motor Cars, Trucks and Taxicabs 


Va. writes: ‘We onerate «TO S-horse 
trucha Itt our coal tnisiueas, but want to 
'motorise’ onr delivery equipment AS noon 
as possible. ThtM heavy trucliH r«i>n>- 
sent a eonalderalile Inveetwent, however, 
and an some are provided with tnodem 
elevating bodies, and others with the lat¬ 
est tyite of side chutes, we are anxious to 
know if these can be monntwl on a motor 
(nick frame—and thus save a portion of 
the cost of the Installation.” 

A. Not only will yon lie able to use the 
original truck iHidles, but tbe rear wheels 
can be jiut to good service ag well By 
the use of a motor tractor to fnnilsh the 
power, yon will not need to ‘‘scrap" niiy 
of your old truck equipment exceiit the 
front wheels. When these are removed, 
the front of the truck is placed on the 
“fifth wheel" provided for the pnrjswtr on 
the rear of tbe tdatfomi of the tractor, 
and the old body and rear wheels thus 
serve as a trailer. By the use of such a 
tractor, the capnr^ty of the original iKMUes 
Is at least doubled. Inasmuch as twW the 
number of trliM can be made, or the same 
number of deliveries can be carrletl a 
greater distance. By nieana of the proper 
rigging, the bodies may be easily removed 
or set in place on the tractor, and thus 
one body may lie loaded while the other Is 
lielng mn to Its destination. The oiieru- 
ttoii of a tractor and trailer is not dlffl- 
cnlt, even in congested traffic, although 
of course the vehicles conid lie run only 
a short-distance on the reverse 

B. E. &f. asks- "Why Is the ‘fixed 
H|iark' used to>a greater extent on trucks 
than on pleasure cars'i’ Whut are its ad¬ 
vantages’t" 

A. We do not kjuiw for certain that 
the fixed spark <« used to a greater extent 
on commercial trucks than on iileosnre 
oara Tliere was a time when the fixed 
siMtrk was {lopulnr with taxicab mauufac- 
liirerH, but while these machines are Itst- 
erl under the head of commercial vehicles, 
they could hardly be classed us huckit. 
TTie fixed spark has been apiiMud to sonte 
pleasure cars In the effort to simplify the 
control of the vehicle, and It Is (his same 
desire on the isirt of manufacturers that, 
at certain tiroes, has made It seem a ]>opu- 
lar design on trucks. The fixed spark 
renders a motor our more nearly "fwil 
proof,” but does not allow of that regula¬ 
tion of Ignition that Is necessary for effi¬ 
cient running at all sjieeds, thi the as¬ 
sumption that the motor truck driver 
either is not as IntelUgeut or will nut 
exercise the same care as the owner of 
u pleasure car, some truck manufacturers 
have set the s|sirk to occur at the top 
of the compression stroke and have then 
eliminated all means for changing It. 
This la the jiosltfou which Is not liable 
to produce a back-kick at the starting 
crank, and yet one which gives good re- 
suUa at ordinary speeds of tbe engine. 
At high engine sjieeds, it is udvlsaMe to 
set tbe spark to ts-cur before the u|>i>er 
dead center of the compression stroke is 
reached. Improper regulation of the 
spark, however, may be more harmful 
than a constant position, and the iier- 
Honal equation is therefore the determin¬ 
ing factor as to the advisability of the 
set or variable spark, 

A. L. V. asks: "Why are not more self¬ 
starters to be found on motor trucks?" 

A. The motor truck is a business iieces- 
glty, not a luxury, and every cent spent 
on It must show lt« pruiwr return. 
Furthermore, the number of pleasure cars 
in use at present far exceeds the trucks, 
and dealgners tmve therefore turned their 
attontlou to applying tbe starter* to what 
would seem to be the more profitable field. 
Tbe automatic starter is atlll a new-comer 
to tbe automobile field, and ha* not been 
lu use on the’ majority of cat* more than 
two year*. The time la not iar dtotant, 
however, when the trucks wlU he provid¬ 
ed with this ‘'luxury,” and owners wlU - 
find that It Will pay tor Ifeelf In a short 
time. The driver at a tilieflf provided 
with an automatfo atnibr mU Iw nfice 
liable to atop hki oacfii iMw ttn 
veUeto-li bmiilbt to a hatt.'and’iUtaiiigaiifit 





Tbe “mm” hmnViS 

» Uprigte IDritt 


to to >04ndi Swing 





The upto-dw-minute HoMer-'intdi i|ii( 
point* and a "shock absor^r. ” Woffih 
knowing about Send for circular. 

MOMTCOMQtT ft CO., Tad mmmrn 

lOS-lOTFidlewSltMl NevY^llr 


/ 'V'” ’ ' :>• 

R!;;DG! : ggnn 


inventors 


RUBBER ‘cCmS; WoA* 

PARKER, STEARNS * CO., 
ZS6-300 SheffieU Ave., BrooUya. N. Y. 


ExperimentRl & Model Work 

Oreisbr emd Adatota Proa 

Wm. (Urdam ft San, ta-ss PiA rUm, «. t. 

m 


Vielbto Wrltwr e m o th erw i se 

ftit|»fiedARr'*ftRfef«rrneTrtel«rSMil«i. nnpwlmrllMrt SoftMly. 

PficM HAM Up sraiSsmoiiai ^ •Viirsissj?''' 


EPICYCUC TRAINS, whioh pUy u topaitanl 
|»n ia lisalwd |Mrii« sra sUy deomlsd 
Asmkss Suppiei^ 1524. Price 10 cesu. Far 
«ale by Maan & Co-, lac., end sU aewdeeli, 

rV2| Owito naplnee, Brewei*' 

BottJera’ Msoblneri-- 

^ n* vnm MFC. CO. 

aaa Ckstoi Strmh msomsskaa. Wie, 

Mmm NEW PAT. WHIP Hoir 

»to a ets« tm totoVOIJ«WfW.lllAS«WAOO.,J|ae. 
__ Pm * H eaie . R.L,UlAA 


Soidere and Soldering 

1 0«4«t Irwi, rest AfWfdesIvr •» It*,*' 


















SOBSnFlCAMQaCAN 


und Queries. 

KhMHy kMp roar querhM On wiMMt* abmU 
«( paper when rorreapondUic about such mat- 
ten ail patmia. anbarrlptlona, booka, ate. Thia 
•rtll gnatiy raHlItate anawartng yoar quM- 
tlona. aa in many nan they hate to be ro- 
tarred to eaperta. The full name and addrcaa 
-.--...j -attentloo 

" ■■ ■'tC 



ahenld b« given on every ahaet. L- 

will be paid to iinalfned quorlea. Fall 
*- aorraapondenta are printed from ““ - ‘ 
id irtll be nailed on reqaeat. 


It awUwa In a vartloal plane Inataad of 
avriiiflM In a horlaontal plana an the needle 
doaa In an ordinary oompaia. A dipping needle 
with the north end below the 
horlaontal In the northern heralapherc and the 
aonth and below the horlaontal In the aoutbem 
lemtapbero. When 


la drawn toward 
a horlaontal plane Hy thia 
metala may be detected when they are burled 
In the ground A oonoltlve dip needle might 
ilr preoenoa at a dlatanee even 
greater than two feet 

(12858) H. R. R. aaks: There haa of 
late yeaM been a large amount at wheat tali ' 
In thia part of the State and the laat three 
four yeari have been unuaually dry. 1 have 


amrmt. Dte.tsm, WaM a Malkia. CUaaa> 


SPARK COILS 

AND T><EIR CONSTRUCTtON 



Mm * Ca, laa. Mdabafa, W teiaiinr. n.T. Chr 




natter, vegetatioo 
nd foreata do not Influenoe the amount of raln- 
ili Theae tfainga do prevent the ground from 
rapidly aa It does when not covered 
od molBt vegetation 2 1 read an 
article in a roagaalne atatlng that the atara made 
one complete revolution through the heavena 
every 22.000 yuan. U thia eauMid by the alow- 
Ing up of the earth'a rotation? A The circuit of 
the heavena by the aeleallal pole la performed 
In about 25.S00 yean. Thia la not eauaed by the 
rotation of the earth upon Ita axta. but by tbej 
the ring of matter 
about the aarth'a equator. 13 mllea In exceaa of 
a ephere. Thia ring waa eauaed by the rotation 
Of the earth when It waa hot and aoft The 
change la called the Proonealau of the Equlnoao* 
You wlU find It fully eaplalned In Young'a 
“Manual of Aatronomy." which wo will aend lor 
t3.S0 poetpald 3. What eauan the sap to riae 
in treeaT 1 always auppoaed it to be eaptlary 
attracthm. but 1 have hoard thia disproved. 
Does growing vegetation bring rain or la then 
anything In thia aaaertion? A Capillary attrac¬ 
tion aaalata tlw sap to rise in trees, but don 
wholly account fur It. Osmatfai la the nan 
the foroe which acoounte for moat of this living 
protoplasm haa the power of ImMbing v 
very strongly and thus Ailing the oella of pi 
with liquid which bi passed from cell U> rt<l 
the stem and throughout the tiaauea of tegctable, 
structural 

(12859) H. A. aska: In my high school 
geometry class I waa told that a prise had been 
offered for a geometrically proved method of 
triaectlng any angle. 1 have heard that It wae 
offered by some Ruaiian college or Institution. 
Can you tell me the name and address of siirta 
Institution, and also the conditions of the rowardT 
It you cannot can you toll me where I can get 
the Inlormallnn? A. We do not know of any 
prise offered for the trlaecUon of an angle by 
methods of plane geometry This was hmg 
ago proved to be Imposalblu You will be Inter¬ 
ested In Klein's "Famous Problems of Klenientary 
Oeometry, ' price 55 cento yiastpald. and Heath's 
''Mathematical MmohiguM.'' No 8. price 16 
~ Ive you rellMtie 


cheaply. Angles are trisected by means of blgber 
curves with great ease For thia see our iivr- 
rbsuasT, Nos. 1806 and 1013, price ten coats 
each 

(12860) D. Q. aaka- 1 would like to 
know how to magnetiae a magneto that haa 
been demaffuetlaod? 1 am In poea a s al on of a 
“Wagner roetlller." 8 vplta, direct ourrent. with 
an output of 10 ampere hours, with which J 
charge storage batteries, i am not clear as to 
whsthor 1 can magnetiae a magneto with this 
same recitOer or not, and alao bow to prooeed. 
A. You ean remagnetiae the magnet of your mag¬ 
neto with your 'Wagner reotUler. Wind two coUi 
of 'Wire of about 76 feet each, uehig No. la or U 


noil wound right and the other left handpd. tba 
two In opposite direottona. Have the openfaig 
throu^ the oolls of aueh a ‘ 

WtU slip over the polea of the 



Swtar buy at tool with m •Wtriiuf to it»?-~Hcre'a one "RED DEVIL” tool that :>a<« 
iguod strong string attached to it tliat ia tied to the nmniifacturer'a desk for a petmd of TWO 
i'EARS. You can buy this'•RED DEVIL” BON- - 


D£D 8i(b Cutter fr 



Red > tliiiiiiuiljf (>ir rwo 

Bonded Pher ' 

No. leso .. 


_____ No. ISgO "Rod Da 

It OMOB Mbl fal roar locaUty, Mnd us $1.78 loi 

SMITH * HEMENWAY CO., 216 Chambero Street, New York. U. S. A. 









ELECTRIC 


EFFICIENCY 

ilN retailing! 

Send for free vatiio^ur oi _ 

advertiaiiig, window triinnimg, niri 
II cantile dei orating, retail sslcsmi ' 

II and allow card writing 

ECONOMIST TRAINING SCHOOL 
231 243 Wet 3M Sme. Km Yet Qlr 


nREPRTOF GARAGES 

STEEL For AutomoUloa ond Motorcycles 

$30 and Up 

E,iKy to jiiit up I’onalile. 
All Birr' Eosul briiigB 
latest illiistraird cnulog. 

n. Uwsrtt Mfi Ca. 342 - 3 K EffhOss An.. CiscissiU. a 


FROM NOTHING TO NINE MILUONS 


lUf III,' n'lll" 7'rt T.l” li.'ul!''' "su'..\'"!!lirc?. tils 

hnve d’liit beliar Rini itll tlrinit llilv iiiHh<»l iiaell 

^i«r'.,iilmrl|.ll..np»ii,li,ni.rii)l.. l''"'n"' 


QAn Easily Made High Frequency Apparatus 

CAN BE USED TO OBTAIN EITHER D’ARSON VAL OR OUDIN CURRENTS A plun»e l-ii-ry of «■ c«Ui, a 
iwrovnch fpark wdoeiion nwl a pair til twa'Pinl Iseyden lan. and aa ladiK-laDce coi), and all llw' afiparatui required, mtat uf which can 
»nada at hali» Supphemeot No 1616. Order Iroai your newebaalrr m liom Afunn & Cn , Inc , 361 BrwsJwoy. N Y. 
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Hunting Rifle. 

The ideal hunting: rifle is one that 
is desigrned on sound mechanical 
principles, made with care of the 
best materials, and consequently is 
strong and durable so as to stand the 
rou^h, hard usagre of camp 
and trail. It must shoot 
accurately, be sure to oper¬ 
ate, be well balanced, sym¬ 
metrical in outline and 
handsome in appearance, 
rifles have some of these features; 
some rifles others. Winchester rifles 
combine them all. Winchester re¬ 
peating rifles are made in eleven dif¬ 
ferent models. From these you can 

i ««*lwct one of the ever popular lever 
action repeaters, or one of the 
most modem recoil-operated 
>es. These eleven models em- 
ice rifles that will handle low, 
tdium and high-power cartridges 
all desirable calibers. Whichever 
inchester rifle you select, you can 
lint on its being well made, ae¬ 
rate and reliable. 

INCHESTER BIQ GAME 
RTRIDGES: The time of all 
irs when reliable cartridges are 
invaluable is in big-game hunting. 
Winchester — the W brand — big- 
game cartridges are always reliable. 
When buying, insist upon having 












SaENTfflCAMEIHCAN 


Three Months in 
Advance of the 
Calendar 



DELCO 

Electric Lighting, 
Cranking and 
Ignition. 


Note These 

Advance 

Features 


Liglut Weiglnt- — SO 


S OME dealers already have th^ others are being shipped 
daily. Have you seen the car? Do so—it is a mechanical 
treat You’ve alwa^ wanted a six—you’ll buy a Light 
Weight Six this year. For—mark these words, everybody 
spending $2,000 for a car in 1914 will be wanting Xig'ht 
Weight Sxalfc» ' Bpwever larg^ the supply, demand tt going 
to be greater. Hie few reliable manufacturers making 
light weight, medium price Sixes will be physically unable 
before the season’s end to turn them out fast enoug^h to 
keep up with orders. You know what happened with the 
first Delcoetarted cars—and the first fore>dcor cars. People 
had to wait. If you are wise then you will do your investi¬ 
gating of cars now and place your order early. 

This is not an attempt to rush you into ordering, but it is 
a rincere and confident ittediction. 1914 will see it fulfilled. 

Light Weight Six Facts 

The Moon Light Wci^t Six glvm all the •dvantagee of the heare, 
expeniive six—evenncu of Torque, amooth running, easy riding, stiengtD, 
power and roominess—all you’ve ever wanted a six for. 

It costa M mart in upkeep than a Pour of the same power—and weighs 
no more. 

It loth and is substantial—not a ’light” looking car but clasiy of 
line—showing whit it it; a refinement of the heavy six "Percheron” into 
the Light Six "Arab”. 

The Moon Dealer 

in your city will be glad to show yon this car and the Ntm Moon Ponr42. 
He will explain them in detail. Soonid there be no Moon dealer where you 
live, write us and we will send literature and put you in touch with a 
Moon man. 

MOON MOTOR CAR COMPANY 

ST. LOUIS, U. S. A. 


back of the car. This is a brand new creation—a pure design, not a compromise. 

Exirtmely large dtert carried on concealed hinges—making the body lines entirely amooth, 
without projections or disfigurement. Special witd tUeU designed as a part of the cowl and not 
something added to or built on. 

Clear rutniag boards. Gasaline tank and Tire carriers in the rear. Left hand drive and center 
Control. Both front doors opening. 

Low swnng body, trimmed with our own type of Dutch upholstering—"fits the back.” 

Delco Electric Lights—Electric Cranker—Ignition with automatic spark controL 

Disappearing seats, motor tire air pump, taper hood. 

rraesM/«fee—Selective type; fourtpe^s ahead, one reverse with direct on 3d; mounted on six 
imported Annular Bearings, guaranteed for 90 horsepower; Gears of Chrome Vsnsidium eteel, heat 
treated. 

Timkon Searings. Sear 4jrfs—full-floating. HonatBg, one-pieee crucible ateel, tested to 11 
tons. Bearing Seats integral with Housing, insuring permanent alignment of Diffetentiai andPinion. 

Instrument Beard—Under Cowl, illuminated by two concealed lighta. Delco .Switches, Begn- 
laWt and Automatic Starting Button, Speedometer, Eight Day Clock, Hand Premnn Pnnip, Air 
Gauge, Air Adjustment for f^buretor. Portable Light 8wit&, and Looker for convenknee of 
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tt two at'lnch. I 
ikt "UTiMfU” aaldac 2a.6<l knota on hw triala. 


The New Argentine Dreadnought “Rivadavia” 

The First Dreadnought to be Built in American Yards for a Foreign Power 


I liltfi iMed wbteh ranOars tha recant apaad trlala of 
On "Blvadarii” yetj srattfring to tbe buildtre and 
Wners of that ahtp. The “RlTadaria" and bar alater 
tte “Moreno^ are two dtaadnougkta of tbe largeet slao 
««d power, for whleii. a few rean ago, tbe Atpentine 
fOVertuBent eolkilted btde from the leadlnc ahlpyarda 
of tbe world. Tbete waa very spirited competition to 
geoare Uris oooteaot, and It was a matter of great satis- 
fsetkia when an Amartean oompwiy. the Pore Blver 
Btdp and Bttglne tlatldtng CompW of tjaincy. Mass., 
eeenred tito contraOt tor both Ships at a price of 922,- 
OOltiXIO. One of these, the “BivaMria," was laid down 
ftt Qniney; the other was sublet to tbe New Cork Shlp- 
bnildlng Company. Camden, New Jersey. 

TM *‘RtradaTia" underwent her high speed triala 
on Mptember 19th, when she allgbtiy eaeeeded her oon- 
tract requirement of 22.fi knots an bonr, the displace¬ 
ment of Cie ahitP at the time bring 27;9ae tons, and tbe 
geerage horao-power developed being 40,000. Tbe 
’‘Rivadavia'' la thus the ftia|^ tiattleehtp yet built in 
Amieriea. Of tbe dtew|no«ii>ta bulit for our Kavy the 
eDriawbre" thade 2LfiS»«ts: tbe “Ctab," 21.01 knots; 
toe “Koirth Itohota," 2101 knoth; and the “Neer York" 
and ^ ’"Teaaa” 21 kn ot s. 

M Will be seen tocm our BbiaCifitoM* toe "Rivadavia’' 
totoas cobeldetobUr to Mr outoeaid toe 

ebtpa of toe cplted states iikry., bm Ms on^ one ta^ 
•tose toaat tauRytaf a «MrMW»ul ^taitowii, tM main- 
; taMt ^ ridar, taM ' W britgr':'rbi)jnui are 

';d|weed 'Wtoi eMM, toe tortviiid!' etaftototato Mtag tm- 
. toedtataSor''''*)^^^ tM'' otto -tM' aitar etato 

^CM ttte cranes 
nataftolM khd^MbMetad' by a 
'Atotoar. nottatobto mmm. toHu our 
to* fa>«Mudtasd*to^ta;M»ttoMd.>«R tor 
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; above tbe forward turret, end amld- 
ablps, between the smokestacks, are two more turrets 
pla^ en eokHon, and so arranasd that tbe four guns 
of toeae turrsts cap be fired dead ahead, dead astern, or 
over a restricted arc on either beem. The other two 
turrets are pisoed astern of tbe malnmeet, one at the 
after end of tbe euperatmeture, and the other on tbe 
quarter-deck. This arraugement provides for a fire 
dead ahead or dead astern of eight guns, while the 
whole battery of twelve guns may be fired on each 
broadside. 

The armor dlstri button la aa follows: Tbe main belt, 
12 IncheB In thickness, extends for 250 feet amld- 
shlpe; U tapers from that thickness to 6 Inches at 
the bow and 4 inches at the stem.’ trhls belt Is 0% 
feet wide and fi feet of It extends below tbe mean 
watavltoe. Above this belt IS n secondsry belt which 
varies' from 0 inches to ttUeknees at Its junction 
with toe main , belt to 6 Inches abreast of toe e-inch 
gun battery. Thle* battriy IS located between number 
1 and number S turrets, there being six guns uu each 
broadside It should be mentioned that tbe "Riva- 
davla” carries also sixteen itoch guns. 

. Special attention hgs been^paid to the pirotectlon of 
toe ship against underwater Mmaga She carries tor- 
psdo 'neu, and, as an totenml protection against tor- 
pedoea, abe Is provided wlto a 24nrii interior wall of 
sperisl steel, and also a 1^4-lnto deck which le worked 
amidships over toe double bottom. 2 ;m ship has a 
crolSlhg raUuB of 7,000 miles at ifi knots and li.OOO 
mites at 11 knots-oertalnly a most axeeltent provision. 

f%lit JUraw file MvdttcnanMii 

0 N Mptsmber 28jpd Rtouto Q. Oarras. the famous 
townch aviator. mkM wMt may Well be regarded 
ag toe most perlteM «ta|NNA gerial vt^age in an sero- 
ptaM tons ht atotevei; Re flaw across toe Medlter- 
(Uiiean #M toom flUItt BepMri, Rnmoe, to Blserta, 
tomtom,,« dlstaaee tM* Is tM longest 

MtobThedls- 
Mta ;Mtota4 to'totota'Iteuro and dAy^tone mto- 
.tafSM ah henr. 
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Mediterrniieou. In 1912 he crossed that Sea betweem 
Tunis and Sicily—a distance of only 100 miles. That 
performonce was much applauded at the time. His new 
achievement Is all the more remarkable because be did 
not accept the use of torpedo boats to pick him up lu 
case of an accident. 

Aitifieial Meat 

A OCOIlOIXa to toe Paris daily journals a Belgteir 
scientist, M. Effront, has succeeded In produclng- 
artiflcial meat, and this is another advance made by 
modern chemistry, after the synthesis of vegetable ex¬ 
tracts or perfumes and even tbe albumens which are- 
toe base of living substance. M. Effront now uses a 
remarkable process for Industrial preparation of nitro¬ 
genous foods at a very low price, and these are said 
to resemble ordinary meat in a striking degree. He- 
usee different residues of manufactures which are 
almost worthless, such as brewery or distillery refuse 
products, aud from these he extracts a food albumen. 
The refuse material la first washed, then pressed and 
treated by sulphuric acid and afterward by lime, being 
then put through other operations which are too long 
to enumerate, ending by filtering and evat>oratlug to 
i^cuo. The result Is a pastry extract which has a very 
pronounced taste of meat and has three times the food 
value of toe latter, owing to its concentrated state. At 
Brussels several doctors hare already made experlmenta 
upon nutrition of the human body, and the results are 
quite conclusive. Tbe same chemist produces a like 
food by tbe use of fodder, such as liay or clover as tbe 
raw material, and this product has a similar nutritive 
value as has been proved by various tests. Such re- 
aearches are as yet far from the absolute synthesis 
which Bertoelot predicted, but economists already forsee 
that the practical uoe of these nitrogenous products 
may go far to counteract too continual rise iu prices 
of food at toe preoent tone. Perhaps the day Is not 
distant whan oolance wUl be able to produce from toe 
mineral world not only foods of animal origin, but 
tMoa wbteh come from toe vegetable kingdom. We 
•Ktori to give a more detailed account of the procaoe, 
be a remkritabto one. 
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H^ntered tiui rwt (Mice of New York. N. Y., m Second Clea Metter 
Trade Mark Hectetered In the United State* Patent OMc* 
Copyrlcbt 191* by Mnnn 4c Co.. Inc. 

Sobeerlptioii Rate* 

StttaaoHntlcm one year . . . litw 

Poatage prepaid in United State* and paacf n lon*. 

Meaieo, CnlMi, and Panama 

SutaacfIptlona for Foreign Countrle*. one year, paetagr prepaid. *M 

SabaerlpUon* (or Canada, one rear, poatage prepaid. •.« 

Hip StdmiiRc Amm^cm PablieatioM 

SdentlAe American (eatabtlalied IMl).per rear, II.M 

SolantlAc American Supplement (eatabllahed UT*). “ A«0 

Amerlcau Hobm* and Oardena. “ AM 

The eombtnad anbaerlptlon rate* and rate* ta ferelga oonntria* 
including Canada, will be fttrniahed upon application. 

Remit br poatal or eapreia money order, bank draft or check 

Mimn Sc Co., Inc., 361 Broadway, Naw York 

The Rditer if elwaya glad to leoelTe for examination llhiatratad 
articloe on eublocte of timely intoroet. If the pliotocrapUe are iliani, 
the artiolH uluni, and the fketa nutheidic. the oontribetiona will 
raofire gpecial attention. Accepted article* will be paid for at 


IThe purpmte of tkta iooftuU 4« to record oeoum t elll. 
limply, ond intereiiinglp, the icorld’s proyrem do l ekm 
ti/h hmowledpe and tnduUrtal ochtevemmt. 

*‘Sea-kvd Canal FnHadM'* 

W K dlmil attPDUon to tbe flroni a nwai- 
ber of thp luatltute of OIyII Vlugimen of 
(ireat Rrttaln vrlildi 1 m published iu tbe 
coneapondence coItumiB of this Immup. The writer takes 
objection to our tocent sditorlal on “S«a-level Oa&al 
FaUaclsH;'' and It is stldenl that he reprsaeuta tbe 
school of KiutUsh and funllnentRl euRlneers which 
believes, or did lielleve, that whatever mlsht have been 
its (treat coat and tbe added nninifer of .voofm neceaaary 
for ltd comidotlou, a aea-level coual would have been 
the only satisfactory solution of the iirobleni 
Speaklnit broadly and as the result of a close iw- 
sonal Insjiecllou of condltloiw durlus a visit to the 
canal, we do not lu-sliiite to say that the (lerslstence of 
foreign englneerM In Iholr belief that a sea-level ctuiul 
is (lOMSitile at I'liiiHtim, Is due entirely to lack of liifor- 
matloti, or of aiitirtK'iatiori of the actual condltlonH at 
tbe Isthmus. Kotdm'ers should hesitate to make broad 
generallsutlouM reKarding huge physical undertaklugs 
such ai. this; for they of all men have reason to know 
that Controlling local ouiidltluns may render such gen¬ 
era IJjsatioiis worthless If o«r corresimndent had stiaid 
with the writer st the tsittom of the Cutetwa cut and 
seen some sixty acres of the mountain sliding Into the 
cut on one side, and seventy acres on the optioslte 
side, at the jioliit of deeivest excavation, he would have 
realized at once that here was a problem requiring 
sepnraie corndderalton—one to which broad generallsa- 
.Uous should never be applied. 

{ We are still of the opinion that the tidal flow In tt 
/’sea-leve) canal would induce an objectionable current; 
and we cannot understand how tbe largo volume of tbe 
Gatun J>nke has a bearing iitmn a question of locks or 
no locks; since the creation of a high-level lake neces¬ 
sarily implies the construction of locks to render It 
-accessible. 

Xtegardlng tbe question of earthquakes and their ef¬ 
fect niioii the canal stnicturea, In the near future we 
.«hall publish an article by the geologist of the Isthmian 
'Canal ('omnilsslon which most effectually removes any 
groiiiids for anxiety as to the itermaiience of the canal. 

Thai the i,(KK>-foot locks will jirove too small for 
vessels that will seek to pass through the canal, we do 
not believe We are firmly of the oidnloii tliat the d«*- 
mand for greater locks will not come within tbe "life- 
time of the youngest child that can read the KciENTtric 
AMCHicAn ” The WKl-foot ships of to-day are built of 
that great length to meet siax.dal iinHsenger require¬ 
ments. which are to be found only on the transatlantic 
route Hilt if the day should come when iiasseiiger 
travel Itelween the two oceans warrants the coiislruc- 
tiou of ships of from oiH' thousand to fifteen hundred 
feet In length. “M. I 0 K.” If he has any knowledge of 
the topography of the Isthmus, must know that It Is 
not beyond tbe resources of engineering to construct In 
the low foothills adjacent to the existing locks, c^her 
locks of birger size, and to construct them iu the 
drj'. and so protected by dikes at either end ,of the 
excavation, that they can be thrown Into service with¬ 
out one hour’s interference with canal traffic. 

The "decree of Nature" that there shnll Ite no sea- 
level canal at Panama is clearly written In'the un¬ 
stable charactetMfbf the materlala through which the 


tfrnm . 

knt tm tha nptttth «f tbe ifIbMwt. 

OUT «>ndiRdnilest*a to ww* dC tho-iAHiai' 

tteootd ibi Attgoat RDth, 1818, th nWMk the odld ttathv 
ttos ot tUe eugiiieers tell ibe story oil tbe problem «t 
Ootatea Ih auwt coQvking faaUoo, on July 1 st, 1918, 
tbe eStliMte af the total aaowt eBtaavatton 8ne fibs 
eoffiitleted canal was 8184S17,000 craUc yards. lUlRit 
months latsr, In February, 1818, llm aethnatd bad gona 
up to 2iN,iSM,U00, an iDcream of RSUvOM Aoliile ^ards; 
and four months later, on July let, 1918, there waa a 
further Increase of over 14,21S,0k> nabilc yards, tha 
total Increase during the year being over 20,000,080 
cubic yards, and of this about 8800808 yards was doe 
to slides and breaks In tbe OuMsini tnt. 

We invite atteutUm to the ^faot that this IjncMasa at 
8,000,000 cubic yards was due to a few feat lowarlbg 
of the excavation in the cut to Snisb It dowh to gcadA 
66 feet above the bottom of a sea-leval caiiiial. Wa leave 
it to our correspondent’s imaglnatton to fliHietell tebat 
the increase due to slldas aiono would be If the uvt' 
were carried down elghty-ltve feet faitber- 
And let it not be forgotten that tbe angle of Mfuse 
—the Blotie—determined by Nature, is tm'to seven. 
What a further varttoal excavation of 86 feet wonld 
add to tbe excavation totals on snch a slope nobody can 
understand better than M. I. a E. himself. Further¬ 
more, It Is very doubtful if admission of water te tbe 
petam would help to pesswee squIUbrlnm. As n ant- 
ter of fact, the roMdifiug eatornttma of the toe of the 
slopes would rather tsnd to pnnaoto farther aMvement. 

We are still of tbe opinion that the time of couetruc- 
tlon and the total nlttmate cost of a (WMl «t «aa level 
would (tosslbly be double that of the paseent eanal. 

Already, without adding om toet to the iwepoeed 
depth of the ea«T«tiou, the total yardage i« ahoat 
one third greater than that of the origliMl eetlaate. 
True, eome of this is due to an antarffement of the 
canal dimensions; but the bulk of It is due to slides. 

A cut 65 feet deeper throughout, would destroy the 
eaolUhrlufn in many miles of tbe roate where et pres¬ 
ent no excavation has been made. If we add to tbe 
oast of tbe Increase In exoavatkm doe to toe deeper 
cut, the Interest and deimctetton charges, and the great 
loss In tolls due to the delayed opening of tbe canal, 
it will be seen that eur estimate of time and cost for 
ooustruetlon of the canal at sea level is at least within 
tbe bounds of probability. 

Apportioning the ReeponeibiUty for flieMow 
HnY«n Waedf 

T HK interstate Commeiue Commission, in Its re¬ 
port Just Issued on the New Haven wreck. seUeo 
<he opportunity to prees home toe all-hDportant 
fact, recently couuuented ui>on by this Journal, that 
the safety of the traveling public is dependent upon 
the earnest co-opersttou of the whole personnel of a 
railroad, from the Board of Directors down to toe 
humblest employee. It was not necessary for Com¬ 
missioner MacC'ord to offer even the falntlj suggested 
apology of bis reimit for giving this wreck "a less 
narrow treatment . . .than that followed In mere 
Inquests or iu the ordinary official Investigation of n 
train accident" 6ucb treatment Was warranted by the 
fact that tbe Commission bus heretofore expressed In 
strong terms its condemnation of tbe management of 
this railroad, when it has been called upon to Inveeti- 
gato the rapidly-succeeding series of fatal aeddents 
that have token place within the last few yettrs. 

In proof of Its contention that toe fundamental cause 
of the dangers of travel on tbe New Haven Bailrpad is 
to be found in the lax system of mauagement, the re¬ 
port shows that, although the directors, after the West- 
port wreck of 1012 had duplicated tbe conditions which 
brought about the Bridgeport wreck of 1911, voted that 
the president "should make the most seatcblog InvMtl- 
gatlon into the competency of enidnoers emplojted by 
the road,” and "that utkblng be left umkiito wUdh 
will conduce to greater safety to the operation of (be 
railroad," the president woe never called upon oppkr- 
ently, nor whs any other offidel of the railroad, to pre¬ 
sent to the directors any result* of each Investtgattew 
as had Iteen authorised. "The directors,” .«aya the 
Commission, "assume to dispose Of their whole fm|Mm- 
slblllty (HI this subject by a vote depositing it in bulk 
uimn the president, and thereafter as far as appMn 
from the records, made no further ittinlry Rud took no 
further action, although in quick SneOeoeion these dis¬ 
asters continued.” 

The president, general manager and Soperiotendent 
forth wit li Issued (milers that all toe rulga should hO 
obeyed, et<^, but no lutellliieiit system wa» derised iff 
whleh to ascertain when rules were dtootutyod- They 
were disobeyed laflgely, and only a small. prOpori^ 
of these violationB were reported to "Btihig 

ware lultfficlent,” says* the OommlsriOo, "» Rtnlt of'tod ' 
high official. Rules were lnaitoi|»ately 
blane for which mnt be ohai^ to tbe 
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Otaaia'cter have sot oeogrtod on .tola hlite watto ffip K '' 

W HEN the "Imperatoc" ateamed up the^^' 
aon River oa one «( brir rma/t liHs i i lB to ^' 
carried some five thoneand peopto E^'4e 
she Is. by far the biggest nutehtne thus tor devised, • 
for conveying humaalty across the oeCan, her effleleBCirf 
is limited. It took a dozen or more small tugboat* to 
push and pull her Into her berth so that the thouMU^IIa 
ea her decks could complete tbelr Journey. Every dir 
the “Twentieth Century Umlted” hurritw bustacss 
from New York to Cblrago and from Chicago to N*«; 
York; but a small osiny of trucks, taxicabs, street ohih,' 
and carriages is required to trantoort each pasaenffikT 
to and from the train. 

Buiinlag a farm la not unlike numtUg the 'Omp#' 
ator” or toe "Twentleto Century JJmttM.” WhUe 
glues ore employed In inmoslng numbers to take to|; 
place of draft aahnals, very targe power nntts are re^l 
qnlred. The rooting pp of trees, toe deep plowing of 
toe gnmad. the tontahiag of tbe grain, the mulUtudei 
of tetarattons that mast he performed on a large totito; 
all coneasae powM to abundauca. But totoe are «tai>) 
UtUe taofcs that must Iw done, tasks whtoh oanaot ht 
p^ommd by one big augblne eoouomiaaUy« The ordi¬ 
nary torn tractor will haul an elght-gasg plow or • 
retinue of eultlvattog Jau>tameatB very cheaply asd afl- 
cieoUy. But when corn or potatoes are to be cultl- 
vatod, power of a very different »m mant he celled lute 
raqntalttaa. 

AH the meehaaieal hraltia of Sonwe and Atoarlna 
hnve not ta m deyetaped a nsacfalnp which wilt db 
all Itoito of Um wofli economically and effielaatiy. 

Tha Oecaaat have dmdgiiad machtaes which perfeito 
more ftots than Ua within the posslbliidfls of « ffintfe 
American tractor. Thety toeme are cultivated oa toe 
totonalve pi!liMriple,.4||il,«s a nmatt the prohlam of to* 
tMdncliw nuclMnl(tal>(^'to «nieh apto^d^ 
them than It la with ua. Xhf pot pf RRy dttftite 
nod«ito of email ttwpm which have hean derelopeft 
ta Frauoe and Gemtaay* than 1* but pM toally cime- 
-metotal machine, and that to pf lltampl 'vtaWlitodtolNh" . 
The commendal auo^ of jQiat goUldtT .MtaditU* dm H 
pMHta Pfttlrely on ito aMHiff Ptow. . 4 toSpt m 
a'thtoabert it cannot even hMk 
,htoM mnehtoee of tola Iffpw hpto ftoh ;«l»td # if ^ 
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■^^wyii’SiSirSte snujS' 
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by tb* 

:#,vUi#;‘lbir-A)#ar «t ihs 

^ «i^’«ii*j» 16:•11^,)^' p«» 

^ ^ilM- ^ ' ' 

i|| |W»i^ ^ 'to- twilii' a tatum 'lM«i«ath iAi» 

;<ii||il6;ll^^ M6a«l'l>avi«r^MHi C^Ma. -TlMra.an 
4i#niltia> .k the' ymy of 
' 4M|f.lik:iHiilt' ^ inm^ «Mtl 1|« thfoushoat Urn 
Wlwtliertk 

, ;’kiP|||||'''66d|ci' ^ pikUalk Ui perbaiM an 

l4<6W okkrtilM a^k'koir (hat 
|iaM kMk’ bo ooiBoloht fi<%ht ani imma/m hminm 
f» tknv a pmflt. Poiittoal and mitKafy objoatioao, on 
^a'knttwl (that auoh a tiihn<A wouUl dopulvo Bnclaod 
,«6n:klH4|» BWittan, -aw toatnc walght, and iin^ldMo 
:i|jlpii(l»;ai^:6^a^^ • 

HralM' MauMM^Ikt' “Am- 
a'kk atk-i^aal p mx nyoif dtoaUMw^piaood is 
i pk a \ ,<lk''kwiiw/lw^^ ,Cfeiw6ttid: aadfrjBMio, 6 
'iyjkkkakHkaiaatawaafkkMBnk ^PtwkiMni 
IWk foacf^irnr aO. aha baa «w aytaoiM bean ovur (he 
tfwka of «^6a«id a depth «r httH k Hn irtom of » 
Kk 'd-'iiMikK., thO «<aefaadbee«’^ hM ata daoka. ak 
knddaa War fik btwdikl utatanana. She la driek 
WoikbMaiuttlbOOQbonainir^ of XtitodM 

k hanr. Ik cannk ahirft k kr iiudM a«d|»o<^ 
dtohaart»to*aa(B.a«adinnoda. 
(imt lir l,adO |wMo> okt oarrim a inmit fOr «,M0 
liiwk><' hk'fkk>toapaefW'6i,AW 
^ fktkaH MOW Many tkl'al ‘Ik« «o«k«/Pbe San. 

loiar^ ^ tk KWy twoKtk M|M»«ad tk alk kr 

p o W k* kcd k SIW Toak aOMprtod by Capt. 
tk''SiiMIK kk pw poa k -k'akadnKfta peoont aany 
kW 'WMl' W k'^klknii k «ork km 

(MOkO'k'iMam' nilBakkika kMniatf arar «a ak 
Wfyi kid t« llboato « awr jwd; omiybiat backltaw 
aoacmunodattoaa for forty battledhip and provfdiny tw> 
drydoka, kOh t;XO foot la length, in tk aklloir part 
of Now fork Bay lying batweOn (k praa an t ohamal 
to tk aoutbaard of tk itatue of Liberty and N«w Jara^. 
Latgar aooanunodatlon, ^th thorovkly nodam ikont; 
aoeanlldlity at all kura of Uio day; and oonranienee 
(0 tk great Bnea of railroad traaq>ortation, am tk 
pinnipal adyantagee to k aeeured. 

Cmard Una Akndeat Qwanatovn.—Tk Cuktd 
Lina aaaounoea tkt for Ik future ita stoanMrs “Maum- 
tanto" and ‘'Lualtania" win make no eall at Queana- 
tonni; tk ohange being dk to tk daaira to avoid the 
Vide nddeh tkae large ahipa inonr gkn tky enter tkt 
port. A good reaaoa for tk change ia aeen in tk fact 
(hat on oidy fnrty-4ve ooenaiona out of tk one bundled 
add tlttif4oiu paanwea aerow the Atlaniio irhieb them 
two eldiin have made, hao it been poeaibto to htovo tk 
aniUatQnnaktown. Next aping the oompanywttlplaoe 
in aaklee tk flOMoot ‘‘A^witoniai’* Vhtob -wiU prob- 
IdiityW aSd^rhhnotaiiip. Tk <dHi»g< ao far aa tk pub- 
k6kil««kW< ^ koaaaita|ie n aomnwkt ea«kr mail, 
kg to «f«k Ik boata nt WvtftpooL Qaeonato«n, al. 
fknih admittodiy « ke vhkkr* u k» oomkotod for 
Ubf.Mlo toakavtoittg |^tio, ■bjf« df to4|iy. 

. k aawn dvk ^At-.kn teat ^nund 

;daidn«.ttk.^'k»'kMNikn Iklk^ikator^liliMdmd^ 

' ■ t m w kW tom^ 4<.:kliW'diikd;'gigkfik toakbleot of 
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Bleetriekf 

Mkltor t!kh B«tteik~.iPataQt No, 1,081,335 da. 
nalifaaa g puto button tor nn deotrio doorbdl which ia 
pravfkd with a oap that may k turned through an 
mmW Of 189 dagreea to the ri^t or left to expoee tk 
word ‘^out.’* Thia wih indioate to the caller tkt ni> 
ok6*t h<une, aud it toll kunneoaeaary for him to puah 
tk button and wuto battery current. If a dootor'a 
olBof WOK equipped with aoeh a button it would prevent 
toe dtatfurbkr of other mambera of toe family when tk 
dootor wnanetin, 

eandnatotoy ai gjignitoaif Grapliito,—Morria 
Oann. ,aay» toe Conodton Mntinttr, while inveatigating 
ton rkgaotiO proimtiea of tk etemente, found that 
grapblto ma pardoulariy atmeptilda to magnetintion. 
Thia led a. B. Boberta to inveatigato tk electneal 
maiatanoe of graphite when magnatiaed. At flrat he 
edperkmted with lead paneUa and then with bare of 
vaiiOna graphite. When the graphite waa magnetised 
Wito tk UttM of foree at right angler to the planee of 
oteavnge, tk electrical reai a ta nea wu inoreaaed aevoral 
hmdMd per oeni in aome aaaaa. 

Ughtolg and Banting BxpaaMlaB.--.Tk Imperial 
Rnaaiau Technical Society will hold an exporitioo of light, 
ing. heating, and fire exttnguiahing derioea in St. Patera- 
bttig, from Novambor 1,1913^ to February 1, 1914. The 
lighting reotiou will include oil, gaa and rieotrio larape, 
illuBtrating their urn in the iUamination at tk home, 
pubUo buildinga, and atraete; lighting of saSwaya, «». 
gtoeering, mining wturkt and taotoriet; ia aignaliag; 
tk lighting of vehtolea; the production of light effeota 
ia thmten: tk reproduction of moving pioturea, pho* 
tognphy, erientifto work, etc. 

Irakitoma of Ctoad Facaray UgMag in emphaaiaad 
hi a pBipar by M, H. nexncr and A. O. Dietier mad before 
toe fflhMtiiaaring Bngiaeeriiig Sodety at Pittsburgh, Pa. 
Tkf «kw toat foreign oaoatriea* kve taken up toe 
g pee riOB ' a ktle man arriauaiy tko we kve. They 
kne kri eamndUera appointed by the govcniment 
wteee diritoe am <» atudy toe eOmitr of good and bad 
ligk on tkgenml health, awl rapert npan metoode of 
bettering oandittaBa. Apparantly, it ia (k ftmt ooet of 
toe toriliiittriion that etaada in tk way of bettor iighring, 
ak toe: autonm of tk paper have endeavoMd to ahow 

B«ra BMon Mkhra tmmt tk BUM' Tomr.— 
kaoe tk towtof Saptember a epe e k d inetoarologinai hul- 
letiB for aonmaute ke been rent broadoaet twice a day, 
at lOriB A. M. and 5 P, M., by radioteiegmphy fTOm the 
lUfM Tower. Tk morning bulletin inctudee tk brief 
report of metooridogiral conditions at points on kth 
ahoree of tk Atlantic, heretofore issued for the kneflt 
of tnariners, and, in addition, weather reports from 14 
ftaoes In weotern Burope, a forecast of wind and weather 
fof France, toe force of tk wind at the summit of the 
Bittri Tower at 7 A. M., and its probable force during 
tk Sfternooik The afternoon bulletin is somewhat 
shorter bat gives analogous information. 

iMgravwmante in ln»ad«eoan( Lamp Manafktnra.— 
In a paper by Ward Harrison and Evan J. Bdwarda read 
before tk Bluminatiag Bagineering Sooiety, Pittsburgh, 
Fa., it is brought out that tk strengilh of tungsten 
fihunauto hae increased more tkn 300 per cent sinoe 
1908, aind tk strength of drawn wire has iaareased 
40 par cent rince 1911. The use of chemicals in the bulb 
whicli has betome genool during the past year has 
rsduead tk blackingof lamps to a marked degree and has 
made posaible a substantial rednotion in bulb size for 
sevetol laWpS’ reducing manufacturing costs and 
broatoming tk application at the lamps. The introduo- 
tion of 00 ^ ftlaments makes possiUe many new forms 
of lamps which faeFOtoforc oo^ not k manufactured. 
Tk ettougto of tk filament ia Inoreaaed by this process 
and tk «aadla.power maintouBaoe ia not affected. 

BlacMrity In Bamatra Mtoam In Sumatra, the ax. 
teoaiva Ombtone coal mtoea are making use of rieotric 
metodds on a large acale. In tk present ease the gal. 
Isriea vuu dinotty iatto toe tid|,of toe mountain and lead 
to tk minra proper which ini^ up three levels. Tk 
wfli la. talom out of tk ntioi^^ eleatrie hwoonetlvea of 
toe auatonsuy siaing yMtara which haul toe trains 
to Iritril ^ ^ °>6ns ace hhtonr up in tk moon, 

^gtoan toa railroad stattott to SactoMdMtko, tk 
aiiM« Wowntivee ak to«rind to tak tk nan down to 
ton tegdlk atottee Paral¬ 

lel; k ‘fW’'to!at clcetrie..'-)ka’'k« rato bek ran a cMond' 

aiMl'itok;iriito,n«a kk'Mhkliri|''0iM>«r and ctora 
nkiiM teMW toal^ ; Otoknt kalao employed 
^k«F'liN|in Ma ^ ^npaitoi^pikkk'ooto^^ biaat 
'nraiit: #k'iMlka W’anfi-k'^k'A'nted :tokkt factory. 
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Science 

Midday Darkness at Olaagow.—'BriUth newspapcn 
report tkt on Juno 19th, while violent thunderstorms wore 
being experienced in various parts of Scotland, a dense 
pall setUed over (lloagow, and at noon the city was 
plunged in midnight darkness. Heavy rain fell soon after. 

A Meteorological Station in Greenland was maintained 
all last winter Ijy Dri. Stolberg and Jost, of the Swiss 
tranB.Qreenland expedition, m the vicinity of (bnlhaven 
on the west coast (latitude 70). The ot»s«rvers report 
remarktodc alternations of temperature through the 
winter, occasional fdhn winds from the east giviiuc 
temperatures as high as 50 deg. Fahrenheit. 

Prince Albert of Monneo, distingutshed as an ocean¬ 
ographer, arrived in New York Sept«ml)er 0th on bis 
yacht “HirondeUe," which is especially fitted up for 
Boientifle investigations and carries a large scientific 
staff. He left two da 3 m later for a shooting expedition 
in Wyoming, the yacht meanwhile returning to France. 
Barly in October he will visit the government scientific 
institutions in Washington and probably lecture before 
tk Washington Aoademy of Science. 

Tk Canagto Biplarara Are Safe.—('onoerning the 
fate of the expedition headed by Dr. Alfred Mayer, 
direotor of the Department of Marine Biology of the 
Carnegie Institution, whioh sailed from San Francisco 
July 23rd for tk Bast Indies, and was recently rumored 
to kve been massaored by caanihals in New Guinea, 
tk direotor of tk Institution in Washington states that 
Dr. Mayer and his party have lieen heard from sinoe 
the report of their massacre was circulated and they ore 
undoubtedly safe. i 

Protecting Wild Phuita to Grairi Britain.—The fact 
tkt several species of British plants, including some of 
partaoular beauty aodi renown, are in danger of extinction 
owing to ruthless gathering on the part of the public in 
general and nurserymen in particular, has recently formed 
the subjeot of many oommunioations to the British 
soientifie piurnals and newspapers, and was actively 
diseusBed at the last meeting of the British Association. 
Opinion seems to bo divided as to whether or not the 
appropriate remedy is to be sought in state protection. 
Although many wild birds and other members of the 
animal kingdom are now commonly protected by law 
in civUiwd countries, there are few precedents for the 
state protection of wild plants (one of the few being the 
case of the climbing fern in the United Btatos). The 
education of putdic opinion on this sub^t and other 
protective measures have been undertaken by a com¬ 
mittee of tho Bclborno Society. One proposed remedy 
is the establishment of plant and fern sanctuaries, or at 
least gardens set aside in different localities where every 
rare British sfjecies might be carefully preserved and 
perpetiiaUd. 

Tk Scott Fund raised by tho Mansion House com¬ 
mittee in kmlon will k divided between grants to the 
relatives of those lost m tho recent expedition, tho pub- 
lioation of the scientific results, and the erection of me¬ 
morials. I.ndy Scott amlMrs. Wilson are each to receive 
£8,500; Captain Scott’s mother and sisters, £0,000; 
Mrs. Bowers and her daughters, £4,500; while hiMHO is 
provided in trust for little Peter Soott. Smaller sums 
are allotted to the family of Petty Gffloer Kvans. The'sum 
of £17.60018 provided for working up and pubhshlng the 
■oientiflo results, which an* to lie edited by Capt. H. Q. 
Lyons, F. R. S. The memorials will include a tablet in 
St. Paul’s Cathedral, and a group of statuary, which it 
is proposed to erect m Hyde Park facing the new premises 
of the Royal Geographioal Society. A particularly fit- 
ting scientific memorial is provided in the shape of a 
trust fund of some £10,000 for Uie endowment of future 
polar research. Although no provision is made for the 
relatives of the gallant Oates, who nee<l no assistance, 
the members of his regiment are raising a fund for a 
memorial to him. 

Faralga Names hi French Journale.—Carelessness m 
spelling foreign names is not peculiar to any one country 
or to any one class of literature, but, with the possible 
exception of American daily newspapers, there are 
probably no publications in the world so remiss in this 
respaot as the French journals of popular science, 
while most French penodtoals and books of all kinds are 
not much better. The evil is not merely an offence to the 
purist, but sometimes has serious practical consequences, 
as when a reader wishes to consult tho original publioa- 
tions Of a writer whose work is quoted or abstracted, 
and whose name is so distorted as to cffootually hide 
his identity. One of the journals classed above recently 
referred to Sir Oliver Lodge as “Otaver Ladg4;” another 
pwiodioal, apropos of the record lialloon ascent of 
Berson and Sfiring, trannnogrifieu the names of these 
gentlemen into “Bergson «t Kuhling;’’ Dr. H. von 
Fioker's reront studies of f6hn winds are attributed 
in L'Avraphik to one “von Fllker;’’ and so on, ad 
tnfinituim and od nauseam. The Germans are generally 
more eaitoul; though it seems quite impossible for a 
OeroMw writer to k satisfied with a single “n” in tk 
fitwl IQdiaMe of a panonal name ending in “-man.’’ 








A GREAT cbemlat once obaereed tbat a natlon'e 
wealth could be gaged by Its consumpUou of sul¬ 
phuric add. He might have added that a modern na¬ 
tion's cultnre and refineineut may be estimated by its 
use^f iHiiier. Granting this, the progress of the United 
Htates must proroke the wonder of the world, for 
from an unpretentious beginning the American indus¬ 
try of iMiper making has expanded during the past 
decade until the invested capital amounts to more than 
$400,000,000, with a yearly pruductiou approaching 
1300,000,000 in value. 

The raw miiteriul of the paper on which the Aciew- 
xme Aukbican and nearly all books, magazines and 
newapapers are printed is wood, but the process of 
production varies according to the qnallty of paper 
desired, and hence originate the different kinds and 
grades of book, magazine and newsprint papers. 
Converting Trees Into News Papor. 

The body of ordinary newsprint imper, such as makes 
up the Intermluablo "extras" of a metropolitan even¬ 
ing MewNiMiiMU', consists of a mechanically prepared 
pulp known us "ground wood," combined with a defin¬ 
ite proiiortlun of a chemically prepared pulp, which 
Is called "8uli>hlle” for short, and a certain amount of 
china clay to Impart "weight and »n even surface to 
the printed paper. 

The term "sulphite*’ as applied to japer Is not «k> 
well understood as It might be, oven by i>ai>er salesmen, 
and It Is used very loosely by all classes of consumers, 
who appear to attach some derogatory meaning to the 
word The name is properly applied to the pulp Which 
Is produced by tilling a selected wood, usually spruce, 
In a solution of the acid sulphites of Mme and magnesia 
under high pressure, until all its Juices, (MllM^nd 
gums, or non-flbrous material, are dissolved otft and 
the skeletons of the plant tissue, constituting th^ fllmet 
or cellulose, are flet free from their envelotdng hodjes. 
In the subsequent processes of washing and bleaeldag 
all traces of the sulblUt'e liquor are rcmpved, and the 
pulp no produced represents nearly pore ceUulose in 
dbroua form. J0t this is a dlgrewl^ and In order 


to preserve the proper order of description we will 
return to the basic substance of oewsprlat paper and 
view the transformatloa of tree to pulp. 

While spnice wood was up to a year or so ago alone 
employed for the manufacture of ground wood pulp, 
balsam fir, hemlock, lodgepole pins, Jack pine and mix¬ 
tures of these woods are now used largely for the 
same purpose. This was made possible by a study of 
grinding conditions undertaken by Government sdea- 
tlsts at the Forest Products Laboratory, Wausau, Wls. 
The wood is first freed from baHt, then cut In lengths 
varylug from 24 to SO Inches, or used full cord also of 
four feet, depending on the form of grinder used. 
There are only two pulp mills In operation In the 1,'nlted 
Htates equipped with the form of magadue grinder 
adairted to accommodate a full length log. In 4he ordi¬ 
nary form of grinding apparatus the piece of WoOd Is 
forced by bydranllc pressure against a revolving grind¬ 
stone under a stream of water to such a way that the 
pulpy fibers are tom from It obliquely m> as not to 
divide them, but to preserve them as much as posalbls 
to their greatest length. 

The stream of pulp flowe by gravity to a setoenlng 


finlBlted paper partly resistant to the absorptloa of Ink. 
Newsprint paper Is but lightly slsed compared with 
writing papers, bonds, ledgers, etc.. Which are doubly 
allied to the heater with rosin and with animal alae or 
glue after they leave the drying cylinders. 

The BvottttlbB pf n Sheet ttf PaijMH’. 

Having described the various prooesssa employed to 
the manufacture of pulp it remains to follow the om* 
tf^S Of e beater—the “furnish," as the assenabled putpSf 
l4lU$g material and stolog are conveniently terined>- 
tbrou^ further measures and ^Itottou until It 

pakaes, a toln milky fltdd. from the flow box, throufh 
the kikes, onto the syiftly traveling Eourdrtolw wtoe, 
an endlesa hand of copper gauze, which to addition to 
its forward motion has a regular redprooating shak¬ 
ing motloD. with a ftoqneney of 300 khttkto a mltmto 
WhUs «hs slowly fthrmlng ttssne of interloiflKlnd IttisHi 
to being hurried on fto way to ttie first pfese roll, ^ 
water drama away throntfi the perfionuioiu to tile 
Wlto» the thin film of pulp being fnrtoer deprived 
mototpre to its swift pMSige the driers by 

iperioir rolto to contaet with toe 


. - . _ hnfiri'wrtoceoftbe wltocltoe totheooiito wfilwhere 

apparatus where the ellvers and ungroond itonpe are the wire turns on Iti nVfMe Jektttoig' tb Hw bieaat reto, 

removed, and the UquM pulp then undergoes a mimher m* tmiag of the dkttoate ttsMie at t^dsrVeb towoplto 

of other screening, straining and dshydmttof proeesses wire onto toe comfit roil, Wbelft toe.maehind to 

before it is considered kuiSchmtly smooth and soft for ‘ toito ipried, to an Montofitotoly tokriMtoi periffi^ 
pressing Into laps, or Is ready for (be bsattof ritotoi . gitod gaueritoe wri> to'-toa^ ‘ 
if it is not to be stored, hot eonverted dtretoto'.toto 

paper. In the beater the fround'wood teeetyw Itk ad-' ettaOhmeWt^^of gCdat'fiell 

mtxture of chemkal or "eulitotte ptop" anAitofi bbldv- at papbv Ik bfily™ K 

tog matter, clay, roeto and atom. Wfilltoi go ip toake HP '{ ‘i^/aad. Indeed, ciito' ilenr^.'to^ fi 
the body of newsprlpt paper. AHw the adfiKlott clt , The riiimsy lOitob pf a ' 
the required proporuon of suiphlto pglPr PwHMto tookt to ito oonttohity mtoto* 

20 to 26 POT cent, and a earetolly stogwtod dHahtlty :i>^ M gtodtotoitov'to 

of bine and red dyestuff to coweot tibg JWlOri mpb )rf ■ ■ -- - --- ■- • 

^the pttip, 'from 6 to Id Pkr owt^of'-^ 
lowed by a definite amohW ef rokW,:iW^;t|aidi9''hiyO"r 
•omhintog roeto with soda ash) ahd < , 

atom'sttffictant to preripltale toe roam totototooug 
fihiM, whepe it serves' to uhd thsm 
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«MI vt tlM madrttke (tUtMtratad In colors 
la a ins srostie eoaespttan on ttas front 
saw pagi of ttOs woSk’s Issoe of tbs 
BdBKvmo AMnnoin) inakss dsmanda on 
tbs macbtes tsadBn wMcb nsoossltats 
constant watebfnlnots and no little de> 
$nt of muacnlar strength and activity of 
..poesittsot* if the stock has not bssn 
tcaisCaliy ground nnd beaten, breaks are 
Uksly to oceur with exaspentlng frs* 
ausncy and nseesaltate stomilng tbs dry* 
Ing cylinders until tbs sheet has Iwsn 
candht and freed from a possible sntan- 
Idement in the upper or lower tiers 
driers; meaawttlle the pulp at the wet 
md of the marine may be dmlnlag 
away as “white water” to be pumped back 
later through pipes and screens to the 
dow box, from which It again reeumea Ita 
oonrse over the traveling wire in the 
dtraetion of the preas rolls. 

9hs Idea of a machlno for making eon* 
tinuous rolls of paper was ooncelved Igr a 
rranchman. Nicolas Louia Hobart, In ITOS. 
Tbs macliliie eonstmctad by him did not 
ptodnce s web of indsdnlts length, hut 
one limited to fifty fbet. An endless band 
of wire actwen ran over two roUera. Tbs 
pulp In the vat was conveyod to tbis wire 
by s blade wheel over a breasting. In its 
passage over the wire the water drained 
from it peseed back into the pulp vat, 
which occupied nearly the whole of the 
lower portion of the machine and was 
used over and over again, as at preeent 
The machine was worked by hand. 

The Fourdrlnler brothers (Henry and 
Sealy), whose name is perpetuated in the 
modem paper-making machine, obtained 
patent rights on the macblue invented by 
Robert, in ims. The paper made on the 
machine used by the Fourdrinlers in their 
mill at Frogmore, Bngland, was twelve 
inches to twelve feet wide, of a length 
not exoeedlng fifty-five feet. The machine 
was not equipped with a drying cylinder 
and the paper had to be taken off wet and 
bung up to dry. 

It is a tar cry from the days of Robert 
and Fourdrlnler to the present timev when 
the Fourdrlnler parte of a paper machine 
are made in Instance# of a width of SOS 
Inches, While the wire, SOO inches wide, Is 
capable of being apeg^ up to fiOfi feet a 
minute to make a roll of paper eight mUes 

What Ja ^Salpiiite** Palp? 

The partahable nature of ord^ry news¬ 
print paper is due to the presence m^llw . 
gvound woodpuip of toe sap, Ugaln and 
raain of the tree, eabstaucss that oaMlae 
HvUniy an giposura to ait and so discalor 
tbs pkiisr and awke it brittle. %1is snl* 
phRs pirofBSM yldlda a pulp that is tiss 
from tbmis objecttoaabls produetA wbbto 
torn daesupssed la tos sookkig of tbs 
«ir'>diimolvsd away and mopf «y,1ais 
«UiPii|iRR»^ masbsa ePt «lto tbs tttt #«- 
AM* pulp Is dtadmnsd Irma 

fimdfcMmM. . ■ ‘ 

^ is rnamtfmm 

imsft We' mm - Ikttiwir ^ 


fig. 7.—view of a large machine room from the “wel end" of a Fourdrlnler 
.mach hm . In the foreground is a machlM that makes paper 184 inches wide. 
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Fig. 8v—At the couch roll where the wire reverses. Here the delicate gsuze- 
like tissue is lifted from wire to roll. 
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l^f. t.—At tUs point the paper baglas to form on the Fourdrlnler machine, 
fim ma rhtn e alfOMburt is fnaaldiK over tbe '‘doctor," which scrapes the roll. 


chlpiNHl Up Into Hmiill pi(<cpK or olitpH 
iiboiit one fourtli Inch to a half Inch thIcU 
and hulled under pressure In lurgo steel 
digesters cutwhle of holding twenty tons 
of wrusl at one o)>erritloii nnd yielding 
ten tons of flnlslied pulp The digesters 
nre lined with heiM.t eeuicnt hacking, 
faced with lu’ick, puiiiltsl with lltluirge 
nnd glycerin to avoid contact with the 
nietol. find the huge steel cylinders are 
forlltled agulnst hurstlng under pressure 
and extremes of tem|>ern)nre hy hutl- 
straps on the Inside nnd outshle of the 
shell of sle(‘I. 

The Hul|>hl)e liquor In which the wood 
Is Isilted Is made hy pusslng sulphur 
dioxide—ohlaliied hy hurning either sul¬ 
phur or Iron pyrites In sk-cIhI' ovens— 
Into tanks Ulletl with water and a known 
riunnlliy of slaked lime (pnqwin-d from 
dolomite) This results In the formation 
of a solution of the aeld sulphites of eal- 
clum aud magnesium, which Is the active 
solvent agent Ordinary limestone is 
used In mnn> pulp mills, but dolomite 
yields a more iiowerful extractive solii- 
1 Ion. 

When the digesters have lieen tUlefl 
with tlu‘ wixhI chips nnd the re<nil»lte 
qimntlti of sulphite Ihiiior Is added, the 
mnnhole or co\er at tin* loj) of the digester 
is securely fastened and sleuui turned on 
grndUQlIj until the tiressure reaches sev 
ent> or eighty pounds The oaikliig Is 
stearltjy iiinlntalned at this pressure for a 
IHirlofl of eight to ten hours. At the end 
of this lime the eoulenis of the holler, 
consisting of the dtslulegrated flln-rs of 
the Wood, nre dischurgei] Into large vnts 
and iiaslit-d The sjK'iit Ilipior eoiitnlu- 
Ing the dissolved resinous and noielihroiis 
portion of the original wood Is allowetl 
to drain awa>, and the lank Is then 
washed out and uuide ready for ntiolliei 
charge 

Siilplille i)uli> Is Increnslng In use 
throughout the country The quantity 
used during the decade 1S91) to 1IM>« In¬ 
creased TMJfW) tons, and of the entire 
quMiitltj of W(g>dtail|> used In IKOn. the 
latest (saisus figures avnllnlde, sulphite 
pulp ciaistilutisl 42 per cent as compared 
with :i.-;tl iK-r fsnil In ISiKl The output ..f 
sulldiite pulp liiereiisfsl 1441} |st cent dur 
lug the decade and that of ground wo<«I 
pulp 11)1 1 iH>r cent. A coiistanth Increas¬ 
ing amount of sulphite pulp is Imporlfsl 
nnimallj from I’amtda, Swislen, N’orwiii 
nnd German,!. 

The Process of Msking .Soda and Sul¬ 
phite Pulp. 

The soda process, jleldlng so-called soda 
pul]), Is used for soft Wfaids like poplar, 
cotton nnd basswood, whereas the .suliihlie 
process Is exclusively employed for coni¬ 
ferous wtsids. The chipiied wiaal Is Isilled 
in a solution of caustic .sotla for eight iw 
nine hours at a pri*ssnre of seventy or 
eighty iKiunds The pulp productsi Is 
soft and hleaehes well, making It es|M‘- 
clall.V well adaptial for the uiariufaclure 
of book and ningaxino pariers The Iwtter 
gradea of magazine paiier are composiHl 
of a mixture of sulphite and stala pnliis. 
and these. If thoroughly well cisikwl ami 

























carefully bleneheil. are nlinost iMituilly uh i)enniuient us 
rus Htitck. 

Sulphate pulp Is preiwred hy holliuir the wood chips 
111 a Holiitloii of sodium sulphute coutulnlntt some caus¬ 
tic soda and sodluiu carbonate It Is u slower process 
than either the sulphite or the soda, as the jicrlod of 
iHillluj: Instead of lielng eight or nine hours Is souie- 
tlmes extended much longer, though good results have 
tieen obtulned with a modllled process In which the 
period of cooking Is much shortened. The process Is 
a more ecouomlcul one than the simple caustic soda 
boiling, hUico, notwithstanding the ease with which 
most of the active chemical agent la recovered In the 
latter, there Is still a loss of H to 10 i>er cent, even 
with elllelent recover,v plants, In the sulphate process 
this loss is made up by the addition of sodium sulphate 
(Qlnuher's 'lit) In the place of caustic soda, thus 
effectlug a t nslderuhle econoinj', as the price of caus¬ 
tic Is much higher I ban suliihate The principle of 
the process deiieuds on the fact that In soda recovery, 
when the concentraled Hiiuors remaining after all the 
cellulose has lK>e2i extracted from the wood are burned 
to usli, the sulphate leai'ts with the organic matter In 
the IliiHor and Is thereby retluccd to sulphide, and by 
Its presence lu the llnuor subaeiiuently made oxidation 
of the liber Is prevented, so that a good yield of strong 
pulp Is obtained. The so-calleil “kraft" papers arc 
made by Ibis process, ubicli is not a poflulur one, us 
the gases formed have u ^ery offensive odor, like that 
of rotten eggs, which affects the whole neighborhood of 
the mill and makes the utriiospliere almost unendurable 

The maiMifaeture of sulplnite pulp {iromlses the de- 
velo|iment of a great Industrj In the Southern Stales, 
where (here Is an abundance of raw material in the 
lilnes iudlgeiuius to that region The profitable dls- 
IHisItlon of the whole timber as well as the waste and 
slumpage of southern idnes In the inuuufacture of im|»er 
pulp Is a problem on which the Forest IToducts Herxlco 


of the United States Department of Agriculture has 
been working for the past two years, with very encour¬ 
aging results. It has now been established that loug 
leaf pine is well adapted for the manufacture of nat¬ 
ural-color “kraft” pnliis and paiier, the heavy browu 
wrapping paiier of the stores, and that by the sulphate 
process n grade of “kraft” paper can be made equal or* 
superior In quality to the Imported or domestic “kraft“ 
pujiers now procurable. A large company has been 
rt*ceutly organlaed to build a mill In Florida, and this 
is regarded as the euterlug wedge for a number of 
similar exidoltatlons. 

The Disporition of Waate Liquors. 

One of the welghtest problems confronting the manu¬ 
facturer of chemleal pulps to-day Is the disimsitlon of 
waste liquors He is eager to be informed of a means 
of utilizing the siteut lyes from the sulphite process 
that would obviate the present necessity of throwing 
I hem into rivers and streams in such large quantities 
as has been dune up to the present time. 

By neutralizing the waste sulphite liquor and start¬ 
ing fermentation of the contained sugars, alcohol of 
a low grade Is produced from it lu several pulp plants 
In Sweden, and by a patented concentration process 
used In the I’lilleil States, a compound la aeparnted, 
which Is utilized ns a binder In road making, as a tan¬ 
ning extract and as an adhesive for sand tn making 
molds and cores for Iron in foundries. But the profit¬ 
able recovery of tlie organic matter dissolved from 
wood In the sultiblte process Is still an unsolved prob¬ 
lem, notwithstanding the fact that It has been deeply 
studied by able chemists for more than twenty years 
past 

In the soda and the sulphate processes of pulp 
making there is effected a partial recovery of materials 
and of power, by Incinerating the spent sislu liquor, 
after ei’nporating and concentrating It, the soda Itself 
is regpiierated, but there Is a total loss of the urguTiie 


derivatives of the wood, which are burned up In recov¬ 
ering the soda. 

A Modem Tendency in Manufnctnring Paper. 

Ten years ago It would have been deemed exceed¬ 
ingly ^fflcult. If not ImiKMMlble, to operate a paper 
any distance from the simrces of supply of 
^n^d ^d of imwer, that Is to say, from a well watered 
fOtaapireglon, but during recent years, In the progress 
of The paper-making Industry, water and steam bare 
been generally displaced by electricity as motive power, 
developed by turbo-generators, and the machinery of 
teodern paisir mills is driven by direct-connected mo¬ 
tors In place of the shafting and belting which dls* 
tingulsbod the older milla. 

An Interesting development lu the manufacture of 
newsprint paper Is being witnessed In the harbor of 
New 'Sork, a paj^er mill having been constructed on 
the South Brooklyn waterfront with a catmclty of 
JOl) tons a day. The ground wood pulp Is manufactured 
In Conada, and brought to New York Harbor in car¬ 
goes of S,000 tons by steamship and landed at the dock 
of the paper mill company, a few hundred feet distant 
from the manufacturing plant The pulp arrives ht 
bales weighing about 400 pounds each. In a building 
on the dock the pulp is passed through a shredder, 
where It Is finely divided and agitated with water un¬ 
til It la reduced to a fiuid form, when It is pumped 
directly to the beating engines in the mill proiter. As 
the pulp enters the beaters, of which there are six 
(three for each imper machine), each capable of hold¬ 
ing 2,200 pounds of material, there are added to It 20 
per cent of sulpbile pulp, the cbiy, coloring mailer and 
sizing which complete the “furnish.” The mam is 
beaten and circulated In the engines for one hour, after 
which it iwsses down to a large concrete lank In the 
-basement, railed the “stuff chest ” Here It Is diluted 
svlth a large quantity of water Next It Is drawn up by 
powerful pumps and pasaed through a Jordan engine. 



Pig. 12*—The “dry end' of the two luge auqbinM which ng* ahown in Fig. 7. The amhliMi tw tli^ ^ 'frjiw' f*'■ 'filtlt W 
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To tbe Bditor M <%« BetMtrtitina AiMmaairt 

f Mm 6oi»id«i«;bty IntMWfMd M raiwHiiff your 
•rtW fubjWtr in ^outr tamo lOf lilw 10th 

I )ui¥0 no doiibt that this wtloto wHl ii^t« ooa- 
' tWwMy> M I do not think that yonr oofMwi^dent’a 
vid^ aw altoOatbcr acMind. Thew aw mahy nritlos, 
I £miH||uwii and also some of the beat afiatoeers in the 
States, who baheve that it might have been possible, 
and indeed belter, to have built the Panama Canal at 
iea-lmL 

You Sl^ that you doubt that any engineer could be 
toiiod to^y who would advoeate suoh a eanal. I do 
net think that there would have been any diffioutty hi 
finding suoh an engineer, but would prefer not to mention 
names at the present time. 

Further, I do not understand why you lay down as a 
kind of axiom that any kind of a oanal at Pansma must 
be provided with looks. When we oonsider the com¬ 
paratively short time of tidal flow, that the canal is 
nearly 50 miles long, and that the Gbitun Lake has such 
a large volume, dees your correspondent seriously put 
forward that this ten feet diileranco of tide would cause 
suoh a current as to render navigation difficult, especially 
in a canal with such a targe cross seotion? ^ 

Judging from the experience in the Manchester Ship 
Canal in England and in other ship canals in Canada 
and the United States, I do not believe that the current 
would be large or difficult to navigate. 

With respeot to the question you have raised about 
the sise of ships, as the locks will certainly out-live 
(ttie effect of earthquakes exeepted) the “life-time of 
the youngest child that can read the Scibntific Amer¬ 
ican." I do not think that your argument is a reason¬ 
able one, and do not see any roason why, in some future, 
•hips using the canal should not be existing which would 
require longer locks than those provided. 

Later, you say “nature lise decreed that no sea-level 
canal shall ever be constructed at this istlUDUs." I do 
not think that there is any evidence of suoh a decree, 
and I do not believe that there is any doubt that a sea- 
Icvel oanal could be constructed. 

The Culehra out is certainly a deep excavation, but 
•hould the further 85 feet below the preeenl bottom of 
the prism prove to be rock, there would be no further 
diffieulty caused by the slipping of the slopes; should, 
however, it prove to be soft, certainly, as a last resource, 
this extra depth of the catting could have been removed 
by dredging, in which case the water would assist to 
support the sides of the prism. 

In your lost paragraph you practically say that it 
may be stated that if the oanal were cut through the 
"divide" down to sea-level, the time and cost of con¬ 
struction would be doiMfid 1 do not see any reason to 
believe that such a "hard-and-fast" statement would 
be true. 

Finally, I have heard it stated that the oanal is being 
conatrueted oe a look oanal on a minority report, and that 
this was done for the reason of expediency; it this be so, 
it would certainly show that some well-known engineers 
believed that the aoa-level oanal was not only possible, 
but certainly desirable. 

1 am now crossing over to Europe, and hope that you 
will have some further r^erence to this interesting subject 
from your correspondents. 

R. M. 8. "Lusitania." M. I. C. B. 

IThis letter is discussed on our Editorial page.—Ei>.] 

Fterention of ATbtion AccidentB 

To the Editor of the Scibntific Ambucan: 

The reoent fatal aorident to Ensign Billingsley of 
the U. 8. Navy, with the miraele-Uke esoape of his 
oompanlon, IJeut. Towers, would seem to furnish an 
explanation of many otW aviathm accidents and 
suggests two things that should be done to prevent 
rimUar accidents In future. The aiiTvi'V&t eixplaias Just 
how the mishap occurred, an npwird wind gust having 
evidently struck the tail, pr nar elevator, causing 
the maohine to suddenly dive forward and downward, 
throtring out Billingsley, who was huried l.flOO feet 
to his deo^ while Towers olung to an upright and 
survived when the maohins crashed into Oh^peoke 
Bay. A qijlto similar oooldent befell an sxmy aviator. 
Gairi. WLmtamy, at San DleCo on 9th, only be 
suoeeedpd in regaining bis eeat and (ii^tlbg .the siero- 
plaae idtter being Ihrosm ferwoNi; fnam Us 
a «»r^; snesmi^ air ournnt evUMly etnuok the 
rear;.Uetrotor,. fihwrlfft <;)iiU|iby «nd;.lisr mmagm 

M tow al«p MoliWnt. and U U sot naosamry to meM 
tkm the miuuarond otiier atrlatora who Wn knoVo to 
ThS'ttoolaMawWlMlencsad 


iHim tiww ensea m\ First, that the «vktor and pas- 
•endiMi 4l«»U be! htU in their seats by a strap or similar 
davioia ttoUjug in front of them but of oourse instantly 
removable whan desired, and second, that all aero- 
planea ehould be provided with both front and rear 
elsVators, so hhat in cose of a atroog oseendlng or de- 
eoanding ourinnt ehriking one but not the other, or 
etriUog them at different momenta, the opposite one 
would instantly oppose to a great degree any sudden 
upward or downward movement, even before the 
operator oould adjust the elevators to oountoroct the 
movement; for with the two elevators oonneoted, if 
the rear flito were foreed upward despite the aviator’s 
grasp on the lever, the front flap would turn downward 
to elevate, os needed, anticipating or at least aiding 
Us movement of them; and if the elevators included 
little or no fixed horisontal surfaoe, but simply con¬ 
sisted of planea pivoted at points much nearer front 
than rear of thorn and turnable through sixty to ninety 
degrees, with sti^ on each side, suoh upward or down¬ 
ward air currents could not materially upset the longi¬ 
tudinal halanee of the maclune; but if, with considerable 
fixed horisontal surface attached, the strong upwanl 
or downward current, acting on it as on a sail, should 
break or disable one elevator, the aviator would still 
have the other one to depend upon for safe landing, 
more especially if each elevator were connected by 
its cable to a separate lever, with the two levers arranged 
side by side so as to be grasped in the one hand, and 
by having pulley belt-tighteners attached to each or 
one elevator cable the relative angles of the two ele> 
vators oould be changed during flight or set as found 
best by meane of levers connected therewith. 

In conclusion, tho writer is convinced that all aero¬ 
plane controls should be duplicated. For instance, the 
ordinary rear vertical rudder for lateral steering, and 
on which tho lateral bidance so much depends, wpoci- 
ally at times, should be duplicated at the front (as I 
believe is done only m Uapt. Cody’s maohine), or 
else pivoted vertical reststanoe surfaces could be easily 
provided at tlio lateral ends for steering purposes, as 
in some aeroplanes, or oil three steering methods used, 
two or three levers being preferably arranged t4> be 
grasped in one band for the purpose, as above descrilied; 
for a contrary side gust may sometimes prevent a rear 
or front verticid rudder from steering the craft as de¬ 
sired, or as necessary to preserve b^anoo. 

By using suoh duplicate controls, the writer believes 
that aeroplaning will be made as safe as it ever can 
be; for 1 venture to predict that the successful, safe, 
and efficient flying machine of the near future will be 
a combined helicopter and aeroplane, it is with the 
hope that these suggestions may help to lessen the 
death toll of aviation that tiiey are here given, and 
more may follow later, Elmbr Q. Still. 

Livermore, Cal. 

Fire Protection by Aatomatic Sprinklers 

To the Editor of the HdBNTiPic American; 

The second editorial in your recent number referring 
to the disastrous fire m Binghamton is all right so far 
as it goes, but it strikes thi- writer that it missed one 
of tho strongest (mints which could have been made 
with regard to improvement in conditions which would 
make imimssihle a rnimtition of such catastrophe. 

In the August number of the Journal of the American 
Society of Mechanical Engineers, tho case is very well 
put on pages 1272 and 1*273, as well as, in a oertain 
sense, the remarks at the bottom of page 1269 and top 
of 1270. Partioularly in the middle of page 1272 is 
the point made clear, that every time a sprinkler oper¬ 
ates from fire in a building full of people, it is a potential 
life savor. 

The writer has been studying this subject of Automa¬ 
tic Sprinklers, and their use in saving both property 
and life, for some little lime. So far as I have been 
able to learn, there have been just eight deaths by 
fire in faotorles protected by automatic sprinklers. In 
not a single one of the eight coses could the death bo 
ohorged to the failure of tho sprinklers to operate prop¬ 
erly, as you will see by considering the details. 

In January, 1907, under peculiar oiroumstanoee, a 
fire gained great headway in Uie Cocheco Mills, Dover, 
New Hampshire, at a time when the automatic sprinkler 
system had been tem(>orarily shut off for adjustment 
This was a cotton mill, and the spread of tho fire was 
so rapid in the cotton goods on the moohineo, and up 
throu^ belt ways, ete., that five of Hie employees, 
who attempted to save their belongings in their lockers, 
wm overoomo by smoke, and lost their lives. 'Fhe 
sprinklers were not operative at the time the flro broke 
ouL Before they eould be adjusted and put in service 
the damage had been done. This is, of oonrse, a strong 
•igument in favor of ktoping ail suoh equipment at all 
times ready fbr immediate servioe, 

About a year ago a OoUuloid comb factory near Bos¬ 
ton tons the Boene of n Me flashed oH around 

thd room hi the scraps of extromHy inflammable eellu- 
loid on the work bmeheo, mHdng a complete circle 
Of flame, whioh shut off the aeoest to the stairs. About 
a donen employees in the room doohed through the 


flame and down the stairs, all being more or less severely 
burned, and two of them losing their lives. Plearo note: 
Before the fire de{)artment arrived on the scene the 
automatic sprinklers had the fire complelely out. It 
would, of course, be too much to have ex|>eoted tho 
employees to remain within tlie circle of flame for 
the sixty or ninety seconds required by the sprinklers 
to put out the fire. Probably no human being under 
such circumstances, and with the panic which Is always 
oonneoted with fire, would liavo remained at this time. 
It is (Hirfoetly clear that if all the employees had re¬ 
mained in tho room, tho chances are that none of them 
would liave been severely injured. 

The other case where life was lost under automatic 
sprinklers was in a piano fwtory in New Jersey niso 
about a year ago. ’The watchman’s lantern exploded, 
while ho woe making his rounds, and sot fire to tho 
inflammable varnishes in the room through whioh he 
was passing. He was so severely burned as a result 
of the initial explosion that he died the next day. The 
sprinklers held the fire from spreading, giving the fire¬ 
men an easy task in putting the fire out. 

Practically every exiiert who rejiorted uix>n the 
results of the Asch Building fire in New York two 
years ago said that automatic sprinklers would prob¬ 
ably have prevented the loss of life in that building. 
As you probably noted, autumatio sprinklers have 
been since installed throughout that building. 

Tho National Fire Protection Association shows 
records of some 15.000 fires m whitih automatic sprinklers 
have figured. Tho three cases above mentioned are 
tho only ones in which loss of life has oocurrod, and the 
circumstances, in those cases, wore so peculiar that 
as matters stood, tho sprinkler may bo said to have a 
clear record, so far as life saving is concerned 

The insl'allation of fireproof stairways will do mueli 
to help matters along They are, however, no means 
of surety against pame, and should be eonsidered sim- 
plv as one of a number of devices, all with the same 
end In view. Tlie.v would (>robably be more expensive 
to install in an existing fire-trap than would a satis¬ 
factory system of automalio sprinklers. They would 
Ik* less effoetive as a life-saving dovioe, and not at all 
effoclive, from the dollars and eenls standpoint upon 
the saving of projKirty. Sprinklers would save both 
lives and property, and pay tor themselves in a (inriod 
of four or five years, through reduction in insurance 
rates. Which, under these circumstances, do you oon¬ 
sider the better scheme to a<ivocate’^ 

.So far as the ftrejiroof building is concerned, tho 
stairway will not make it more Urejiroof, and in very 
tall buildings, such as some of the loft buildings in 
New York, tho a(>ace requirements for such a stairway 
to accommodate liundreds of ojierutives all at the same 
time, would l>o imdiibitive The sprinklers, by con¬ 
fining the fire to a mere liandful of flames, so to speak, 
would make it unnecessarv to empty the building in 
anv such hurrv, and would soon come to be recognised 
in Its true liglit, as a life saver and a (lanic deterrent. 

Cases are on record where a fire in a waste basket 
full of paper has been put out by a sprinkler before the 
waste basket was wmsumed. The sprinklers operate 
without human assistance, are not suliject to panic 
conditions or excitement, are not hampered by smoke 
or a sudden flash of flame, are not hindered in their 
work by a rush of frightened human beings running 
away from the seat of ilisturbanee. 

To my mind they an< the only great saving factor 
in our fight against fire, and should be required (legally) 
in all manufaeturing iilants subject to destruction. 
They can be put into existing buildings at nominal 
expense, and render what is now a fire-trap, more 
safe as against both (lanic and toss of life, than any 
“fireproof” building now existing, which does not con¬ 
tain sprinklers. If you consult the real estate adver¬ 
tising pages of the AVic York Hrrnld you will find build¬ 
ing after building designed for loft and manufacturing 
purposes making capital of the fact that they are pro¬ 
tected by automatic sprinklers. 

I have nothing to do with sprinklers from any business 
point of view. I am, however, intensely interested in 
the very live subject of the conservation of life and 
accumulated resources. Sidney G. Koon. 

Boston, Mass. 

[The writer of the above letter is in error m his sup¬ 
position that the editorial referred to advocabnl the 
building of fireproof stairways as the sole protection 
against fire; nor will even a cursory reading give tliis 
impression. Automatic Hprinklc>rs are one very efficient 
and well-established method of fire protcct.ion, as tho 
facts given in the above letter will show.—E ditok.) 

Street Accidents in London have increased at an alarm¬ 
ing rate with the inoreasiiig use of automultiles. Giving 
evidence before a parliamentary oommitteo on motor 
traffic m London, Colonel UcUard, chief of the London 
traffic bnooh of the Board of Trade, recently stated 
that in the metropolitan area last year there were .')37 
deaths from street accidents, os compared with 155 in 
1904, while over 20,000 persons were injured, as com¬ 
pared wiUi about half that number m 1904. 































vis 1.—Dissramiuttlc vU'W ot • comprowtioa ityiiitf'iii. ninulHtloK of (our tuaiu imrtu—oompiriwor romlt-ow'r. <*x|iuiii>lv<- viilvc iiiul or rc-rriitcriitoi coll Flu 2 — i^undMipIc 

•CtlnK romprrauor, ibowtng llouiiltiil of valvei lli cyllniJcr and pUtaoa for k(«ptq« down heat scncratPd durlOK cuiiipn-aalon. Mu :i Mnodcd ammonia (UDduriact, iilmuspberlc typo. 
Hot gu 1# iimdr to enter at bottom of rotl (nataad of top. FI*, 4 — ttectloii of ahidl brlno cooler »of flooded type In wblcb brine to be cooled )» forced tbroiiub tlie pimip tube* 
VI*. 8. —Ijarge detail aoctlon of freexia*, can rmployln* raw water, FI*. 0 — Appnratua whoae rcfriacrant mav l»c brine or liquid anniiouin lee liicremieH In IblclineHH In irrently 
radnead ttme around the tubra until tbr vaHoua masaoa meet and coaleacc to form coutluuuua cake FI*. T.— The uae of rcfrliteratlun in divluu of air for liliiat turuiueK One of tlie 
lataat forua of ooolla* towera fur thl» purpoae. 

New mtehincfl that produce cold. 


Recent Improvements in the Refrigerating Industry 

What the Inventor Has Done for Cold Storage 


W RILB there are a nnmber of dllferent wayn in 
which cold can be produced artltlelHll,v< "Ub <lie 
compibaaton, the abeorptton, and the air exiwiielon ayn- 
tema are of Cotumerclal Importance, anti they rank In the 
order fflven. The theory of oiierattun of all three ia 
comparaUrely simple, althouith In order to obtain the 
blffheet efficiency each appurntna la nt times mimewhat 
complicated. In ail three types a aabstance known as 
the refrigerant ia employed. This refrigerant acts aa 
a haat carrier, taking np beat at a low temperature 
in the cooler and discharging It Into ninntiix water. 
In order that the refrigerant mfl.v perform this func¬ 
tion, work must be done. The refrlgernnt nio.st gen¬ 
erally used in the compression system Is anhydrous am¬ 
monia, although carbon dioxide and sulphur dioxide are 
used to some extent 

It will he seen from Fig. 1, a dlagraininallc view, 
that the cofupressluu system consists of four main 
parts, a com(iressur, a condenser, an expansluii valve, 
and an ovajiorator or refrigerator coll. The compres¬ 
sor, In effect, is a heat pump, as It enables tho retrlg- 
eraat to perform Its function as the beat carrier. In 
operation. It pumiw ammonia vapor out of the refrig¬ 
erator coll and forces it under high pressure Into the 
condenser, where it Ikiuefles, due to the high pressure 
maintained therein, usually atwiit 1T5 iHNiiids for am¬ 
monia, and to the cooling effect of the ivatw flowing 
over the pipe coll. Tho heat removed from the am¬ 
monia In the condenser Is of two kinds; that Is, sensible 
beat or beat put In during compressloii (all gases gen¬ 
erate heat when compegsaed) and the latent heat which 
the ammonia gives up' in passing from the gaseous to 
the Ikiuld state. The llQuid ammonia then passes 
through the expansion valve into the refrigerator coll 
where it again evaporatee «r txdis by reason of the heat 
tfom the anhstanoe to be eooledk Aa frfsfc as tlye vapor 
la given off it is pumped out by the compfessor. and 
It Is easendal that the preasute be kept comparatively 
low, for Hhi boiling temperature of all liquids deiiends 
won the pressure. Tinder IS pouuds pressure ammonia 
'bblts «t aero ffahr, 

It win bp notpd that the cooling effected Is due to the 
kbtopt hegli ahaorbed in pausing from the liquid to the 
gWMMVs sdaite. and not to the expansfon ot the atnmoula 
iMbi the hktent heat of ammoula Is very marked; one 
IkMttd at Jlqiild ammonia evapotattnff gt IS pounds 
li miffielent to ooitvert over iam tkmnds of 
HtUiSlr into tee; The refrhwratw mti Is uswilf im- 
fMiVNgd which ante as a heat oimdtictor for 

'’tteutonltelMr iMWt frute the tee teuta or «Ir to the colla 


It Is absolutely essential that (be niumoiiia ls> In (he 
Ihinld form os It enters the cisilliig eoll. for otherwise 
no cooling will be effecteil. The eomprcsslon system 
was Invented by William Cullen, an American, who ttstk 
out an Kngitsh patent In 1T55. This system did not 
come Into general use, however, until nboul 1870. when 
ammonia was liitrndneed as the refrigerant. 

The absorption system was Invcnt^n] by Ferdinand 
Carre, of Paris, about 1850. In this system the com¬ 
pressor Is replaced by a vessel partially filled with 
water. When cold the water readily alisorbs all the 
vniKir from the liquid ammonia evajiorating in the re¬ 
frigerator coll and forms the ordinary strong aqua am¬ 
monia. This ttquu Is then heated and the ammonia 
gas lu dry or aiili.ydruuH condition Is driven off under 
high prossure into the condenser, w'here It Is cooled and 
liqueUetl in the same manner us in the compression 
system. In this simple form the machine Is Intermit¬ 
tent in Its coaling, but, by using a seimrate obsorlier and 
H pump to cause the liquid to circulate through the 
holler and the absorlter, the cooling oiiorntloii can be 
made continuous. Absorption miicblucs are still ex¬ 
tensively used. 

Fur many years (bo air expansion machine was more 
generally used than ell her of the two others mentioned 
alwve. It was Invented by Dr. Clurrto of AiMilachlcola, 
Florida, In 1845, and was used tor making tee. These 
machines have the same elements ns the compression 
machine, except that the expansion valve is reidaced 
by an exiwnston engine. Aa the air is not lUinelbsl in 
the condenser It wonid not effect any appreciable isail- 
lug If allowed to expand freely through an cxiuinslon 
valve, but If allowed to expand against a movable pis¬ 
ton go as to do external work, the eximndlng air reaches 
a very low temperature. The speclflc heat or lieat- 
carrylug capacity of air is very small comirnred with 
the volatile liquids used in the cumprefsdou and ab¬ 
sorption machines, so that these maoliliies had to Im 
very large and cumbersome. For this and numerous 
other reasons, this type of machine la not now exten- 
siraiy used except where very low temperatures are 
deHln<d, aa in the liquefaction of gases. 

W'hlte the artificial refrigeration industry Is one of 
comiMrattvely recent development, its growth has lieen 
very rapid, and it now plays a very Important part In 
the conservation and distribution of our food BU)»|dy. 
The improvements In refrigerating apparatus and 
methods In the last decade have been numerous and 
important These chhnges generally relate to improve¬ 
ments mad# In the construction and n{H»ratiuu of the 


vuiioiis Integral parts i.illier (him (o (he machines and 
as H whole, ainl to th<> extension of tho In¬ 
dustry ti) new fields. 

Ofleri In eold .storage systems if is desirable to main- 
Piiu dlfft>rent (einiierntares In viulous oouipurtments; 
also in lee making the lemiH'inlure of tho fon> cooler 
should be higher than that tnalnlalned In the froeslng 
tank. As the temperature in u relVigeralIng enll Is de- 
IKUidenl upon the Iwck or suction pressure, it Is obvious 
that It wiuild he dlflleult to maiurnln such dllTcreiico In 
(emis'ratnre h.\ an ordinary compressor To overcome 
such dltticuU.x, (ho ooiupressor shown lu Fig 1 was de¬ 
viat'd During the first iMirt of the suction stroke of 
this eompri'ssor, low pressure gas is drawn in from 
the freezing cull, and when the piston is near the end 
of Its stroke, a part Is uncovered, iK'rmltting gas of a 
higher pressure to rush In from (he fore cooh'r In this 
way the ejllialer hecomivs filled with gas of the higher 
prossure maintained In the fnri' ovstler and on the re¬ 
turn stroke the jiovt Is (|uieM,v covered, the gas is eom- 
presseil and driven into the cvaidt'iiser. As the refrig¬ 
erating cniinell} of a compressitr Is proportional to 
the absolute ImeK iiressure at which It o|K'rnles, It Is 
obvious that this multiple efreet arrangement greatly 
Increases the eiipneity of (he eoniiires.sor, and (>spedall,\ 
so when* eai'hon dhi.vlde is used as (he refrigerant 

The (luadi'uple acting comiiressor shown In Ktg J, is 
a more recent la'oduet. .Vhoiit midwa.v of the hole of 
the c,v Under Is iihietsi a partllloii which also houses 
disehuige valves The two pistons have hollow piston 
rods provUh'd with cheek valves for (he iidiuisslou of 
gas to two of the eomprv'sslou spaces This feature Is 
deslguevl to kev'ii down the heat gi'iiernled dm lug com- 
presshai It Is obvious that this compiessoi has a 
large CHpucU,v for Its sixe 

It Is probable that less effort has been made to Im¬ 
prove the condenser than any other one part of (he r<‘- 
frigi'ratiiig machine For maiij .vears eondensers were 
generally so consirneted that the hot gas entered at the 
top of the coll and the Ihiiild oondoii.sod was drawn off 
at the bottom Itecently, however, an iaiprovisl form 

shown In Fig. was Introducf'd. In which the hot gas 

was made to enter nt the hottoin of the coll Instead of 
(he (0)1 This simple ehange made It possible to rt><iuee 
the slae of lh(< condenser one half or more and still 
obtain more satlsfaetoi.v rv'siilts tinin with the old form. 
This is due to the fact (hat the transfer of heat from 
(lie hot refrigerant Inside (In' coil to the condensing 
vvatv'r Is alsuit four (hue as rapid when the refrigerant 
(Oimitnurd on page t7t > 










A Car Designed for the New Subway 

Providing 42 Per Cent More Seats and 100 Per Cent More Standing Room Per Passenger 



Full-size model In wood of new eteei eubwzy czr for New York Municipzi Bzliwuy Company. 


I N rnpld traimlt wrvice, the iiumbpr of iianNeiigtTH 
(hut cun be carried In a given time over a glveu 
U'liglU of road Is determined, not so much by the speed 
of the trains between stations as It ts by the time oc¬ 
cupied at the alntlona In dIscbargliiK and taking on pas 
seugers. In most large cities, the raiild transit pas- 
aenger asks tlrst ■ Ibul he bo taken to his destination 
as quickly as posslhle, secoud: that be be given a seat. 

Oil the present suliway of this city, as operated by 
the Interhorough ('otnpany, 


and to thaae who are iutereated In the problem, the gen¬ 
eral external and Interior appearance of the car, the 
comfort and convenience of the seating arrangements, 
and the freedom of Ingress and egress, the eomiiany 
have built at their yards In Brooklyn a fnll-slse model 
car, of which we present the accompanying illustration 
It will be noticed at once that the cur is very much 
larger (hau those In use In the present subway. The 
end plat forms—which should have been alwlished from 


eight-car train available for puasengers is 4,711 square 
feet as against ,^.702 square feet In the ^u-car train. 

In the Interlmrough cars there ace a center door, 
and two end doors on the platforms; on the new oar 
there is a center door, and a door at each aide of It so 
simced as to give the minimum amount of movement 
for a passenger In passing from his seat to the door 
or iHce versa. The guard stands in the center of tho 
car on the aide opposite the station platform. Ho 
stands on a platform snffl- 


tho express platforms are 
about five bimdred feet In 
length This dlmeuslou de¬ 
termines the u n ui b o r of 
cars that cun be run In a 
single train, and the ex¬ 
press trains us now made 
up consist of ten car s, 
which, If loaded to their 
maximum silting and 
standing capacity, during 
tile rush hours cun each 
aeconuiiodate twelve hun¬ 
dred |H‘ople—(his, 1 h> It re¬ 
membered, represent lug the 
luiislmiim posslhle u(-('oni- 
UKslatlou when tliere is 
heavy eougestlon of tnif- 
tic. Of (he hundred and 
twenty piisseiigers crowded 
Into each car, forty four 
will be seated and seveiil.v- 
slx SlHIldlllg 

T h e New Vorli Muni 



clently elevated to enable 
him to see clearly each sot 
of dwirs, which he o|iens 
and shuts by pressing elec¬ 
tric buttons that operate 
an electro-imeumatlc sys¬ 
tem. To prevent the mo- 
torman (every car is a mo¬ 
tor car) from starting the 
train until every door Is 
shut, the door-closlng me¬ 
chanism is so conneettsl, 
electrically, with the cou- 
trolltng lever under tho 
motorman's bund, that, ho 
cannot start the train un¬ 
til the last door In the 
train Is closed, and an elec¬ 
tric light signal In tho cab 
has given him notlOcatlon. 

We draw attention to the 
accompanying table cum- 
pn ring the protKsied car 
with the present subway 


clpal Itnllwny, which will car. The moat slgntttcaut 

operate u part of the new Interior of car, ahowing oeating and wide ataading spacca. comparison ts that of tho 

dual system (hut is under relative seating and stand- 

const ruction, has designed a new car, in which they subway and elevated service long ago us uii iibsolete tng capacity, from which it will be seen that the stand- 

have sought to i)rovlde. on the basis of 1,2(10 people (wt survival of the early days of railroading—Is Omitted, Ing and seating conditions are vastly improved, 

train, a larger seating cuiwclty. and u less crowded and the whole 67-foot length of tho oar is available for uuUPARlgON or HiSATINCi AND BTANDINO OAPAriTV 

standing space for those who cannot secure seats. Also, seating accommodations. The width of the car Is 10 ON a hasih or i.2rat PKOPLIH PUn tuain. 


by mnKlug a better dlstrllnitlon of the three entrances 
to each cur, (hey have fucllltuU-d the loading and uii- 
loudlng of passengers, and so have cut down the time 
of stopjilng at stations 

The new car will, of conise. Is- hullt entirely of steel; 
but to demonstrate to tlie I’ulilie Serdee Commission 


feet. As compared with tho present subway (mrs, the N y. Mun. iiy. Car intvrboro Car. 

new model is 16 feet 7 Inches longer and 16 ^ inches Nuaibor of cars . . a io 

wldsr. Each train will be made up of eight cars an pa*r'‘p«r''ca'r,'^ !. ’ts ’44 

against ten in the Interhorough tralna, and the total g’fiSaC aToViq ft isTM.ft. 

length of the eight-car train will be 538 feet 4 Inches, atandlna^spii™ p«r stsod- ^ 

as against 613 feet 5 Inches. The total spade In the TotJii*i«**l?d o‘'n"traia.., 624out of 1,200 440 out Vl.2()0 



Diagram ahowing plan of aooting and dtatributlon of dnuM. 
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A New Mail Carrying Railway 


A Parcels Post Tunnel 



View of the Inner circle, ehowing the tube at the far aide and end, with a two hundred and twenty foot trestle on the right. The trestle represents a twenty per 

cent grade. 


T liK advent of the iwrcels iM>et has 
created a demand fur some means 
whereby large numtiers of parcels may be 
tmnsimrted by a more expeditions and 
less easily Interrupted system than the 
horse-drawn vehicles or motor cars at 
present rollod upon. The Ooverument’s 
Interest in the mutter was shown by the 
appointment of a commiHston recently to 
luvestlgHte the fwislblllty and itractlcnbU- 
Uy of an midergrouud tunnel between the 
new ])ost ottlce, Usmted at the I’eiiusyl- 
vanin Itailniad station, and the (traud 
Central termliml In New York city, a tun¬ 
nel large enuiigh to transport mall In 
sacks. In live of our big cities, namely. 
New York, Chicago, I’liiladelphla, Ttostou, 
and Ml. 1 .uu1h. a large |iart of the first- 
class mall Is trunsisirted lietwiam the poet 
ottlce ami branch stations and railway 
Htatlcms through underground pneumatic 
tulHiH. These tubes are eight Inches In 
diameter, and the letters, tied up In small 
bundles, are dispatched la steel carriers 
which fit like a piston in the tube, and fol¬ 
low one another In rapid ancceaslon. But 
while these tubes are adequate enough 
for ordinary mail, they cannot handle the 
larger packages which are sent by parcels 
|HMt nor large sacks of letters. Obviously 
a mall-carrytiig system Is demanded which 
will fulfill these rwiiilromonts. Hardly 
had the parcels pt>st been definitely estab- 
llslied when several comiHinles immedi¬ 
ately entered the field with proposals 
to build tunnels which would handle the 
bulky mall roalter of the parcels post. 
One of these syslems was described In 
the MoiBNTirio Amehican of January 4th, 
lOia Another has been experimentally 
tried out at Paterson, New Jersey. *• 
The Pateraou system ret*resent« about 
seven years of continuous effort to pro¬ 
duce an electric carrier aystem of com¬ 
mercial form. As It now stands It seems 
adapted nut only to tiropel parcel convey¬ 
ers, bnt also elevators, escalators, moving 
sidewalks and even the rolling stock of 
standard gage raMroatla. A 14'lncb model 
was Installed some time ago at the Bush 
Tentnlnal. It attracted much favorable 
coiBipen| at tho time. It waa not, how¬ 
ever, a full-sltged commercial plant, com- 
ptete wUb temiaai bulkitngs, swttchei, 
■Mtegs, i^nidee «d eurvea starttng a«d 
4|«vteai, and the Uke, which 



The structure viewed from the top of the trestle ohowing the terminal building 
in the distance. 

Thr mimll Iniiert la an Insldv vlpw of the open structure, sliowlng the a\c<l ntolor lll•-ml>cl 
lietw’cn rsUs, the other uiotor uicinlwr iM-lug attached benuatb tho car There an' two 
cnudiictlng rails, for two phases of the current, the third phase belnv grounded. 



Urn ear ttoedl in asperlments. 

fbs workmen wdN photographed Initde the ear to ebow the relative elies of the parte. 
AU the car epeee la available for freight. The care weigh l.aoo pounds and take tho 
gmda aaaUjr erttii a taa per esat attp <ioai araahMwaa ageed sadet a load of l.BOO pounds. 


wiiuld iifloiil H li'iil (U-oiuiistnifluu under 
actnnl cumlKiuns to bUHliie^s men and 
governmeiil uttlcluls Muf'li a plant, how¬ 
ever. Is now to be Hi>eii at I’litersoii, New 
Jersey. 

At the I’litei'soii plijiil .'Ki-ineh lubes buve 
tM*eii built III these tiils's curs mn on 
rails and lire drueri by iillermitlug cur- 
mil HU|i|iIl('d b,> eoiHlm'itiig rails. The 
cars are iiropelled b\ magiietie push or 
pull, wilbout wbei‘1 tructinu. In other 
words, tbej an* swept along by Ihe pro¬ 
gressive miignetle Held produced by the 
reaetlon ladween a tbit motor niemlier, al- 
tiiehed to the iKitloiu of the eiir, and an 
elongated motor member nfllxed to the 
track betwisMi the mils Itotb uumuImts 
of the motor are made of liimlnuti'd Iron 
The fronts of the cur member eonlulii 
oiH‘1) elroiilt wire windings, those of the 
trade membei. closed circuit windings of 
the wpiirrel cage tjpc 

Sliict' there Is no rolury motor, no gear¬ 
ings, no arimitiire, ... tbi* 

curs nspilre neither oiling nor utteiidaiiee 
Hence the cost of opeinllon and mninten- 
nnee is reduced to u ooiiipurutlvely verj 
small figure 

Regardless of Ibelr iniinber, the ears 
are Instantly obedient to central control 
Tbe> cun be started, s|KS‘ded up or slowed 
down, stoiiped or reversed li.x prt-sslng the 
buttons vvbleli conirtrl the current siipplieil 
tlirongb the two fetsler mils, w’ltliont 
shock to the ears, <'onlenls or truck At 
any predeierndned point, the ears may be 
HWltchiHl iiutoin.itieull.v from tlie miitii line 
to brunch Itiu-h, or from branch lines to 
Ihe main line, witlloiil iiPTeellng the move¬ 
ment of ears which me miming bcfor<‘ 
or behind the sbiiuled ems 

The longf'r the line, l)ii‘ more rapid, re¬ 
liable. I'conomU’til and clHclcnt will be the 
oiKTtillon. Willie it bus been estimutisl 
that a sjstem eonstruetcil on the dimen¬ 
sions of I be Paterson i>lnnt possesses 
carr.vliig eapuclly sutllclent to tritnspori 
nil the malls and express mtiller moving 
betxvceii any fiarts of l.ondoii. Purls or 
New York, It may be designed on any 
diameter necessary to bundle smull cash 
conveyers or standard gage subwavs roll¬ 
ing aluck 

A pateuled slguiil system Indicates the 
locution of the curs In traualt, the signals 

, (CunpiuM an papa gfg.) 


















The Heavens in Octofer 

The Newly Discovered Comets and Their Ofhfi'ts 

Hy Henry Norris RusaeU, Ph.D. 


A F’TEU n conHiflerable Intijrvnl. durlne whlfli im 
wraetH Hi)|Hmr«Kl, two have boon found witliln n 
ft*w dn.VH of one another. 

The fli-Ht wan dlaeovered by the Uev. .1. II Metcalf, 
at South Hero, Vermont, on the night of Sei)t«>ml»ur 
iHt—eridently while thta well hnown and Nueeeaaful 
HKtnmomer wan enjoying hla vacation. It BiUiOtiKsd 
to Ijo of the ninth magnitude, and showed a alow mtrlh- 
erly motion. Th<f dlacovery waa. aa nauni, telegraphed 
to Harvard, whence the news was spread to astron- 
omera generally. 

\ photograph taken at the Yerkes nbaervatory by 
ITof. Hurnard, on September 5th, with four hours' ox- 
IioKiire, showetl the comet an a round, eondejiaeil nebu- 
kmily Mllhout au\ tall. 

A provlaloiml orbit of thla comet, baaed on ohaerva- 
tiona on Septemla*r l!nd, Itrd and 4IU, shows that It was 
Just Miiproaclilng twrlhellon when dlscoviwed. and 
reached that imlnt In Its orbit on September 14th, at 


(late rei>resented (January 22nd. 1014) the distance tt 
the comet above the plane of the paper Is about half the 
mdlns of the Barth’s orbit. It will eaalty be seen how 
the comet will remain visible for aevetal months, at 
ilrat remaining In almost the suae longitude (retemd 


oMIitimtr «>>d AhwMiImMwoM ^'liKua '9' ^ . 

«miw« wboee nnper etdf MwC' ha U Vk- 

hind tiie phuie of the paiier. ^la% §0 of tbd 

retlWhde motion of the Cawttt. the «ttt 

very 4Unef«nfc mw t«*o bodfsia apptMhib ana wAOmf! 
veiy rabidly durlov Saptemtar, pase tima imotiMir hiuliiy 
In October, and reeeda from one anatHMr 4ttl( 
avaa> aa ^ by Deoambar let ttMQr ^ ba abaat 
1«M> mlUioB Bdlae apart. 

l%a eoBwt’a apparent moOan, In coHeeipMneQ of iUa* 
wae atow whan drat dlaooTarad, alnca tt was aouliMI 
nearly attaint toward tu i lacNaaed vm raptdly. nadi- 
lag a maxbanm aarly In Oetobw, and will then qnlckty 
tall off again, while It* brlghtnaas vaxlaa In Juat the 
■ameway. It may finally be obaerred that both of tbeaa 
cometa faaTe happenod to preaant tbamMlvea nndor ap 
most the moat farmnlWa eenl&ttona for obaamtlon, paaai^' 
lag the points where titair orbica come poareet to that of 
the Barth at almost the same tlma that the Barth 


a distance of 122 million miles from the Sun. The 
plane of Its orbit Is InClluod about !I7 degrees b> that of 
the ecliptic, and Its motion around the Sun Is retro¬ 
grade, that Is. In the opposite direction to that of tlie 
Ka rth 

The second comet was discovered by the Ilussiaii us- 
trmiomer, Ncujmln, four days after the first Its orbit 
lias also liecii calculated, and It appears that It, too, 
was Just approaching itcribcllon when dlscuvereil, and 
will l»e nearest the Sun on 0«'t«il)er .‘Ird. The lairabolic 
orbit first calculated gave the rather large p<‘rlhellon 
distance of ItK) million miles; but the cumimters, 
Blnarsson and Nicholson of the I'nlvcrstty of Cali¬ 
fornia. state that the oliservullons can only la* satis¬ 
factorily represented on the asHutniitlnii that the orbit 
Is an elll|>se. with a perbal lait excee<lliig IH jears, lii 
which cats* the ia*rlhellon distance comes out 1 i:i mil¬ 
lion miles As the lm*llimtion of the orbit is only 20 
deBr*^*. and the comet’s motion Is “direct," ll Is not 
iinllkcl.t that It may prove to have a short la'ilod, for 
the orbits of all the known short-iM*ri<Kl comets show 
these cliarnctorlstlos. This cannot la* settled, however, 
until the comet has Ixscn under ohserratioii for a 
m<aith or two 

As is usually the case, the epheraerldes of the couicia' 
motions which have so far been published "run out’’ 
before the date at which these words will be publlslMsI. 
In the ease of Neujmln’s comet, whose apparent motion 
is nearly uniforin, the ephemcrls can easily enough be 
extended, showing that on October 1st It will bo nearly 
In 2.’-! luairs Xl minutes right ascension, and tl degrees 
north declination, and will be moving 45 seconds west¬ 
ward and 2S minutes northward per day This comet 
should then Is* a little brighter than at the time of 
discovery, lad ns It was then of magnitude 11.5 it will 
not la* at all conspicuous, even In ii tele- 


OrUt of MetcalCa comet. 


Orbit of Neujmin'e comet. 

to the ecliptic), but alowlyr moving northward In the 
sky, and Mirying very llttlo In distance from the Earth 
or In brightness; and that later It will retrograde in 
longlttide, recede from the Earth, and grow fainter, 
but will remain visible in the evening aky for many 
months. In the oaioe of Metcnlfa comet, the Inclination 
of the orbit Is much greater, and one diagram shows tbe 
comet’s orbit in plan, but the Earth's orbit la seen 


reached Um eorreepoadliK potnts of Its own path. 

If Nenjmlh'e comat liaA coma to pertbelloa elx monthn 
earlier or later, wben the Barth wae oa the oppoelte 
aide of Ite orbit. It would have bom fully 290 mUllou 
mllee from the Barth, and almoet behind the Sun, and 
It would hare almoet certainly eeeaped dieoorecy. Ifet'i 
calfs comet, on acopunt of Its retrograde motton, would 
have stood a better chenee of discovery, but would not 
have been nearly ae brtidlt as It will actually appear. 

The Hcaveu. 

Our map shows the aspect of the evming eklee oo well 
that tittle description la neeeemry. The Oreat Bear to 
low on the northern horleon, with the Dragon and the 
Little Beer above. Heruulee Is eettlng In the north¬ 
west, with Lyra and Oygnns at a biipmr altitude, and 
Aquila farther to tbe oonth, FegastM la Joat south of 
the aenlth. Below It, Erldanus, Oetna, Aquarius and 
Caprlcoruus fill a vast dull region, sweeping right aeroaa 
the heavens from east to went. In which tbe only con- 
aplcnoua stare are fi Cetl and (farther aouth) Bomal- 
bant In tbe Bonthem Bleb. 

Tbe eastern sky la far more briilbiDt. Ariee and 
Tauma are high above the borlson, wben Orion le ris¬ 
ing, and In the northeast we find Andromeda clone to 
tbe lenltb, then Peraena and Auriga, while Oentlnl la 
beglnulng to appear. 

Metcairs comet is In Cepbeua, above Ibe Pole, and 
BenJmln’B la a little sontb of tbe lower edge of the 
greet square of Pegasus, so that both are excellently 
placed for obaervatlon. 

Tbe Planeta. 

Mercury Is an evening star throughout October, but 
is very far aontb, and hard to aee. He may perhape be 
jilcked up near tbe end of tbe month, when he aeta 
about 5 mo P. M., but even tbla la only 55 mlnutea after 
sunset Venus la a morning atar in Leo 



and Virgo, rlalnK at 3:20 A. M. on the 
1st and 4 ;26 on the Slst. Tbe change in 
her appearance la mainly due to her aontb- 
ward motion, bnt partly to her dimlnlidied 
dlateuce from the Bun. Teleaeopleally, 
she appears gibbons, like tbe Moon three 
or four days from the full. Man la to 
Ueminl, moving slowly eastward, and 
steadily growing brighter. He la In quad¬ 
rature with tbe Bun on the 2nd, and 
crosses tbe meridton at 6 A. M.. bnt being 
so far north he rises long befon midnight; 
to fact by half-paat 10. At the end of 
the month he rlaea about B‘,S0, and to cm- 
aplcuous In the latter part of the enmilng, 
looking as bright as CapeUa or Satum. 
Jupiter llT evening star to Haglttaiina and 
paasee through qundnture on tbe 2nd. Be¬ 
ing very tor south, he sets at 10-BO P. U. 
at the bsgtotttog of the month and BdiO at 
Its close. Batnm is to tbe mstem part of 
Taurus, and rises aboQt 8:10 P. M. to the 
middle of the month. Cranuk to to Capri- 
comus, and erosaae the merUlaa ahoiit.t 
P. M. Neptune to on the border of Oemtol 
and Cancer, and south# about «;00 A. M. 
The Moon to to bev first qbnrter at 0 P. H, 
on the etb. fuU at 1 A. W. on thn IBtb. to 
her last quarter at « p. If. on the 92ad. 
and new ut 10 A. H. on ihd aoth. Wm to 
nearest the Barth «n the lOth, and torth- 
eat away on (ba 12th. Otto ito to oogltihe^ 
ttou wtob'^to«9f'on 

8tb; Oaturn. 'IMBl .UnfA Mtoit, , 

22ndi ' 

Prifidgi!^. 







€yeleeir prodact of an Amerloiii MtomoUle p i w w ifaetwr. 


One of the newer American cyclecara. 


Cyclecars—American and Foreign 

An Automobile That Developed from the Motorcycle 


I N Btixlaiid. ond, tn n ioiwtpr dopree, In France and 
Oermauy. automdhtle cIivIph are taking a lively lu- 
toreat In the •'cyclecar.” Theme little vehlclee are 
neither real autaiuohllea In the umual meniie of the word 
nor tn«itorcycleH. Amerteanm, too, have devcloped*c,vcle- 
cars of their own, or vohlclee no cloeely akin to the 
tyiHcal cyclteur that they niuat be clameed am much. 

In the broHdent t>oa>*lble the American cycle¬ 

cara might bo clnooed aa Imltatloua of the forelKU 
ntyle. Actually, however, thej' are not Imltatlona. 
They are ortglnul vehieloM, brought out to till tu America 
the place that la tilled ahroad by the foreigu cyclecar. 
Hence, It was t(t Im* ex|iecte<t. In foremelng their ulti¬ 
mate development, tliat there would Ik> vital differ- 
eneem t>etwe«n the American and the foreigu cnra. 

Tliidouhtedly It «ua the motorcycle that furnUhed 
the tnHiHrntlon for the cyclocnr. Moat morUwcyclea 
will carry two |M‘rwon8, but hardly In comfort. Hence, 
to Carr}' two iwraoua tu comfort required aome other 
nrraugemcut, and becauae of the dlflleiflty of conatruct- 
tng aide ears that will atnnd up aud that l«)k well and 
afford rtnil protection to the aecoiid paaoenger, as well 
a« to the drat the c>clecar waa naturally evolved. 

And, quite aa nulnrally, the typical foreigu cyclecar 
la characterlatlr of the lateat motnrcycle whence it 
apratig. It la true that wmie of the foreign ao-called 
cyclecara ere perilonaly like full-fledged automubllea In 
everything elw hut alu>. 

It la therefore apimrent that there are few reatrlc- 
tiona to htiid the designer of a cyclecar, and yet the 
reatrlctlniia ure aufflcleiit to make neceosary the ellmlna- 
tltm of parts that characterise the fnll-alxed automobile. 
Thno, the typical forelgii cyclecar la ralnua the uoual 
differential rotHihanlam and live rear axle, and as a rule 
has no change gear seL In these two respecta the 
American cyrlecnr. or the American vehicle that comes 
as near to Iwiiig a c}c'lec(ir as Is iwsslble with pro^wr 
conatruction, Is quite different from Its foreigu cousin. 
In every one of f4iur American cyclecara on tlie market 
at present there Is a elmiige gear act, ahuft drive, live 
rear axle and a differential mechanism, all of which 
parts iMslong to the ordinary motor car. Ilmiee, where- 
ae the foreign cyclecar Is a thing apart, the American 
cyclecar Is nothing more or less than a miniature edi¬ 
tion of a fiill-sljted automobile. 

In the design of the typical foreign cyclecar the rais 
torcycle motor, designeil and built for the motorcycle. 


Is adopted In toto without any excuse aud with less 
alteration. As a rule. It Is a twin-cylinder nli-cooled 
motor. In every one of the four AmeFlcan cyclecars to 
which we have referred, however, the motor la a four- 
cylinder machine aud ht cooled by water. All of them, 
except one, are block-caat machines with imppot-valves, 
and the one exception has a piston-valve motor. Among 
twenty-two makes of well known foreign cyclecurs, on 
the other hand, only two have four-cylinder, water- 
cooled motors, whereas eleven have two-cyltiider, air¬ 
cooled motors, two have single-cylinder, air-cooled mo¬ 
tors, and seven have two-O'Mnder water-cooled motors 
The resemblance to motorcj'Cle practice Is unmistak¬ 
able. 

in the transmission elements of the tweitty-two for¬ 
eign cyclecars, the resemblance to motorcycle construc¬ 
tion Is even more apparent. Seven of them are driven 
by means of belts to the rear wheels; of these seven, 
six have chain transmisalun from the engine to a 
connterafaaft; three of them are driven directly bv 
chains and the remainder have shaft drive to cither 
bevel or worm gearing on the rear axle. In ihe four 
American cyclecars which we have Htndte<l ue And that 
every one has shaft-drive through a three-speed gear- 
set to a dlfferentlal-bevel driven rear axle. The Ameri¬ 
can cars, therefore, are much more closely allied to 
their larger brothers of the automobile world than are 
the foreign cyclecars 

If we examine the sixteen cyclecars representing 
Bnglaud, France and (iermany timt ran lu the Auto¬ 
mobile Club of France’s Grand Prlx race f«r cyclecars 
a few weeks since we discover that no less than nine of 
them were driven by belt, and of these nine six had 
chain drive to a countershaft; the remaining three out 
of the nine had. In two coses, shaft drive to the coun¬ 
tershaft. and In the third case—the "Bedella”—the 
drive was direct from the engine to the nwid wh«H*ls 
by lielt. I'bese little machines are very obvlousl.v noth¬ 
ing more than enlarged motorcyclen. 

titUI further examiiiattuu of these foreign cyclecars 
shown that lu a gfeat many cases the steering gear coii- 
slota of nothing more complicated thaU a couple of 
Nieel cables running over a drum on the lower end of 
the steering coUimu. Klx of the cyclecars lu the Grand 
Prlx race were so contnilled. Amcricun practice, how¬ 
ever, prescriltes the regulatloB worm and sector gear 
found on full-slged automoblies. Again, the tread, or 


wheel track of the t.tpical foreign c}cleciir Is inurower 
than the Htnndard fifty-six Inches udlicrcsl to by the 
makers of large motor curs The trend of two of the 
American cjclccars uicnsiircs llilrl.\-sc\en and forty-four 
Indies, res|>eotivel> ; of the other two. fifty six Inches 
The average wheeihuse of the foreign cydei'ni Is np- 
proxlniately eighty-eight Inches, and the tuernge wlieel- 
base of the four American cyclecars Is iilnely-fonr 
Inches, the average weight of the foreign CM'lwar Is 
H little over six hundred anil ten poniids, and the aver¬ 
age weight of the four American cars Is nearer to eight 
hundred ismnds 

Before going any further It Is necessary to call iitten- 
tlnn to the fad, if flml fact has not already he<*n dis¬ 
covered. that the four Auierlcuu oars which hiiie lieen 
partially descrlhiMl, are not, strictly s|H*nkliiK, cydccars. 

But they are small cars—icry small ones and the.\ 
nre the nearest approach to the true cyclecar that has 
as yet lieen produced for the lunrlvct In .Vinerlea Con¬ 
sequently. as such, they are Interesting 

If they ure considered ns real cyclwars. they are 
easily the suis'rlor of the average foreign cyclwar, 
yvhleh In the laiignage of a well known British engineer 
yvho reotMitly paid a visit to the I'nltetl .states. "Is iwor- 
ly designed atid lmpro)»erly constructed with too little 
attention imld to detail and to the strength of parts." 

Just how far short of their Ideals foreign manufac¬ 
turers of cyrleears have fallen Is well liulloaliKl hy the 
list prkvs that are quoted for these little \elilcles De¬ 
spite the light construction, the adoption of existing 
motors and the Incoriiorntlon of motorcycle fenturi-s, all 
of which logically should Ik? eyiKicted to lower pro¬ 
duction cost and hence selling pi lee, the foreign £100 
evdeenr Is still iiradieally unknown; and It was the 
£100 cyclecar that designers tlrst sought, and. Ik* It 
addeil, still ore s«s‘king 

III the mean time. Imerican designers lime Is'stlrred 
themselves and nelinilh hove iumturnt the $500 cycle- 
cur In two cases that figure Includes a reasonable 
amount of is|ulpincii(. whicli Is never Inoinded under 
foreign selling prices .sil.-irtliig virtinill.v at Ihe bottom, 
with little hill the germ of the cyclecar idea, American 
designers hme cast out motorcycle iirucllce as unsiiit- 
ahle and havi* hnlll llielr cyclecars from the bottom 
up. As a result they may he styled, without any fear 
of isintradlctloii, able little curs capable of standing 
U|) nmler hard service. 
























scbentok:. 


Interesting: Usee of Paper 

I T Ik a <ni<'Ktliin wliefher ther** ta au Induatry In tbia 
country more liitcrcHttnjt tUun the wauufacture of 
wood inilp and Ita many uses. A nutntter of countrlea 
liuve contended for the honor of onJoyInK tfreafeat t>roK- 
rcNH 111 the uoUlnK of varloua arttelea from wiKid puli*- 
Geriuniiy, France, Fnitland, and the rnlte<l Statw are 
the inlncliml clnlmnntH Of the four countrieH iiaiuod, 
(ierniiin.i would ma'm to have the luilancc of teKllniony 
on ItH Klde Noieltlea made from iiu|H>r |>nlii are hy no 
nieiiiiH of rare (K-currenee Jn the Fnlfed StutCM, and are 
now ao multlfnrlouH aa to defy enunierallon 
At tll'Mt, woiai pulp waa naiHl entirely in inakltiK paper, 
hill (o-dny it la erniiloyed for inaiilfuld puriaiMea. Ita 
iiHC hida fair (o he larp' for moldings, frlctliai clutchen, 
liell-pullejH, gear wliwls, harrela (reinforced With 
wire), tuliH, puilw. wuHlitKwrdH, watiw plpea, coiiduttii, 
cuahetM. iaitii tubs, carriage iMidlcH, tliair covering, eloc- 
Irlc liiauliitorH, iiinlirella atanda, furniture, imitation of 
leather, cloth, and silk Clearly the employment of 
wood pulp 1 h pnicllcHlly unlimited. 

The great ooiiaunioin of wood iiulp tieday are the 
pajier iiianufuclurers who uae nearly tK) jier eiuit of the 
entire product ion According to the Hurenu of Stiitls- 
tlca, there are at preacnt about 25(1 mllla wlilch manu¬ 
facture woml pulp in this country. The capacity of 
Iheae mlll.s la over 2,500,000 tona of puli> annually, 
valued at more than f.'12.000,000. In addition to tlila 
amonul, more Ilian 4(K),0(a) toiia are Imiiorted from 
Cnnuda and various countries of Kuropo. The value of 
the material rtwlied from abroad In 1011 was nearly 
S15 ,()(hi. 0(X) Tlieae figures show an Increase in the 
business of over live hundred i>cr cent lii the past ten 
jenrs, and the same time In the future promises even 
greater strides 

Uv firoper treatment wood jiulp can he made jier- 
fi'clly trnnslueent, unhreiikalile, and Indifferent to at- 
itios|iiiorlc changes While tl hns not yet lieen made 
iraiiHiiarent, It admits uhundani, soft, pleasant light, 
where 11 is ustsl In place of window jaines, I’aiier pulp 
is now made uii Into boards that cun tie tiwsl in a 
variety of iiliices to supplant the use of wood The 
ease of moldltig Into any desired sliaiH* and the saving 
In weight make the use of this jiroduct valuable In 
construction of the oruumentatlon of shliis such us the 
facing and frames of doors, wulnscotlngs, panels, etc. 
This muterlul Is also used In uinldng Imitation tiling 
for the walls of batliiuouis, the forming of closet sivits, 
etc. In fad, ciillrc houses, garages, hencoops, etc, 
have successfully Ikh-'Ii made of this iiajier board When 
proiterly liiipregtniled U Is ImiK'rvlous to moisture and 
forms a good non-conductor of heat. Another product 
used In house construction Is nsiftng dies, which are 
now galulug a reputation for tliclr suiKTlor (pinlilies 
over other roofing material In the market The aiipll- 
catiuu of wood ptilp for hous<> building Is not new, and 
has met with complete success In Kurope there arc 
some firms which build houses almost endrely of water- 
liroofisl iiHstehoaid. Wood pulp Is likewise used In¬ 
stead of wood for making furtilture, tables atid fold- 
itiK chairs, their chief adiuiitages being lightness. 

I’aiier screws are now lielng made W’hlch give thor¬ 
ough satisfaction The prtii(fi[ile of having wikkI 
ugiilnst wood Is a iioliil In favor of wood scr(‘ws. They 
are usisl for orniiintMitiil work, where It Is desirable to 
give the heads of the screws the same color and grain 
effect as wood A Mirnish oti to|i of this adds to the 
effect and proh'cts the dje, ns If penetrates the fiber 
atid arts ns h preservative II hns liocn estimated that 
these wo(Sl iHilii screws can be made so chcaiily as to 
comticte sncccsstully with screws and log bolts of other 


as In the common wiKid 
t with attenunted thread 
revolves and finds a firm 
be driven only Into soft 


up into tabitoi of variona kli^da uid i>ut to a groat 
variety of \mt^. Auditor Freudb obonilot baa dtaeovoMfl 
a way to make WMfa fbbrics, a« a» ordinary itopt^ 
waterproof, and a tlermnn iiiveutii^ Iwa prodttOad a good 
•luallty of thin mper practically ftropmot. 

Such dlaoorertM have led to the making of luMl 
ralnooatH, conmta, vesta, anderwear, collara, tick. MCfetk 
shoes end even overshoes. In the Chihage Chty HOii- 
pltal experlmente have been made In furnlihlng ^ 
patients with garmeuts made of « soft tough yaiwr. 
These gennente are light and glry. After use eadh 
garment la destroyed and thus all danger of tiifection 
Is avoided. The paper raincoat la a novelty. U la 
made of a light-weight waterproof paper. The gar¬ 
ment comes folded in a very small package which can 
easily Ire put Into a lady's handbag. The package Is 
ojiened and the coat unfolded as occasion demands. The 
article is so Cheap that it can bo thrown away after 
use. One Inventor has designed a pai>cr sock for use 
in the army. The sock covers only the parts of the 
foot tlwt are uenally chafed hy the shoe. This Insures 
light weight and adds greatly to the comfort of the 
wearer. 

Paiier may even be so treated as to make it suitable 
for sails for light vessels. Much sails are not woven 
from strands or threads, but ere made up from com¬ 
pressed sheets of paper, which are made In the regular 
way, the pulp having been thoroughly mixed with cer¬ 
tain chemicals and other substances. These patter sails 
are Inexpensive comiiared with good canvas stock or 
rubber material. 

But by far the greatest progress has been made In 
the atipUcation of this material to sanitary and domes¬ 
tic uses. The realisation by the public generally of 
the germ theory of disease has done more to multiply 
the uses of paper than any other factor 11 has led 
to the Introduction of the various individual receptacles 
ami cutttaiuers that now aptiear upon the market. Not¬ 
able among these Is the Individual drinking cuti. The 
extent to which tho«* caisi are utilised can be oom- 
preheuded when It Is stated that tlie returns runllzed 
from the sale of iienny cutis from slot muchliies In the 
I’eiiiisylvanla State capltol building alone amounted to 
II til during tb<> imst year 

In modern sanitation and the treatment of dlfs'Eses 
the various patmr receptacles and protective apiillances 
have pvoveii of Inestimable value. In some of Ibe west¬ 
ern States, notably California and Colorado, which fur¬ 
nish a climate especlalty tienc^lclal In the treatment of 
I utierculosts. It has lM*coine Imperative for nil public 
nrtleles to lie thoroughly protected. Otherwise con- 
tagioUH dls<>ases wilt be spraad Instead of checked. 
Some of the tmml dangerous articles are the telephone 
mouthpiece, (he common towel, and the public drink¬ 
ing cup. Paper has come to the rescue and supplied 
towels aud drinking cups that are to be dlscnrdeil after 
use 

Milk bottles of (taper will soon be In extensive use. 
They ore cheap and sanitary and the trmiblesome wash¬ 
ing and collection of Ibe empty bottles is obvinied The 
danger of breakage Is also eliminated A ver.> recent 
improvement In pa|ier milk bottles aptmnrs In a patent 
to A <1. Brant (No 1,(»67,2;i7). This Is n liottle hav¬ 
ing a uarrnw strli> of traiisi«rent mnterlnl running 
the full length of the side. This allows the buyer to 
sec the level of the cream on the milk or the Imol of 
the liquid In the Interior, and enables him to icll 
whether tbeye is any sediment In tlie bottoni of the 
bottle. 

I’aper receptacles of all kinds are now on the imirket. 
Tlieso are estieclally valuable In the packing and shlti- 
(ling of foiHlsluffs. The manufacture of water- and 
grcuHe-(iroof iia|n>r has recently lieeii Introduced and 
is esiiccinlly useful In this connection. Kggs are liest 
packed In (luiier receiitacles, and a recent (iractlce has 
itriseii of shipping eggs by (larcels (Mist In n siicclal 
t.vpe of (laper container Ice cream Is at (irescnt sold 


la. thaitp made of 

»'AAlny W anowy rnrnmt .nwAa. «!• A -wfljr '*«««>»- ftK*# 
if ^^root paper, TtHwe mMClM ‘l» 'luM W»t 
k aad coat onljr ia itftta. Tb» 
iwa ftii^ants nee pmf muSka, the lutvinf keen 
ftiijUteil if a vegetablfi Odd. Tbase aatika are nftid ov«f 
again, and It la aald to be a ooapon thlSg 
aa» lacks that are eight or ten yeara old «ad hare 
tfti^ patches on ttHoa. 


tlift Wreck of the Pint OenoMi Na;?«l 
Ahrekip “LI” 

By Carl DiaMtbadi 

T RB Zeppelin “Til," the first attempt to adapt a 
•dirigible to regular sea service with the navy, 
foundered in a heavy storm on the North Sea with 
great loss of life, twenty nautical miles to the north' 
west of HeUgoland. late In the afternoon of September 
Oth. It left the air harbor of Hamburg at 1:30 P. M. 
In bright aunsblne to take part in the night maneuvers 
of the navy, with supplies and a crew for a thirty-hour 
trill. The ship bad been In service for nearly one year, 
making more fr«4inent trips than any airship of the 
army, and It had been found dealrable to equip it with 
a heavier and more powerful wlreleas telegraph, a 
atronger electric searchlight (big are lamp worked by 
heavy storage batteries), wltb a sound-iiroot cabin for 
the wireless apparatus, with an upper platform accom¬ 
modating two machine guna In place of one: all being 
an additional load, for which the ship's original carry¬ 
ing capacity was not quite aufficleDt. H meant that at 
the start of a lung trip with great quantiUea of sup¬ 
plies, and with a uumeroua crew, on duty In two shifts 
or “watches," the sunilus lift for emergencies was 
smaller than originally (irovlded fur. The slilp had 
been built with u greater displacement than the old 
type for over-sen usi*. Its unfortunate commander, who, 
like a naval captnin, did nut aurvlve his ship. Is known 
to have j>i'lvntel.v stated, from cxiierlcnoe, that the 
changes had made It too heavy, aud that It might (ilunge 
down some day. 

The eagi'rness of the naval authorltlea to teat and 
develop mi11tar> tsiulpmeut, and the fact that even ao, 
only the extra amount of buoyancy provided for over¬ 
sea use had lieeu sacrificed, and what on a aroaller 
''overland” dirigible would have apiwared a fair amount 
of ballast could still be carried, Is resiioimlhle for this 
(lecullar situation, which, through an unusual comhlua- 
lion of circumstances, was oveiitually liound to bring 
disaster. 

On the day of the wreck the "Iil” starteil fully In¬ 
flated. but In brlgbt sunshine, losing Immediately gas 
by expansion As soon as the sea was reaehetl the sun 
dlsaptieared and It tiegun to rain The gas shrank and 
the hull lH?cBme heavy with moisture. 

Behind Heligoland the airship was struck by the first 
real sea storm ever encountered by any aircraft It 
was one of the fyrilcal fierce storms on the North 8eu, 
uhich at this time of the year, according to Caiit. 
Blew of the airship "Victoria I.ulse," formerly a naval 
offleer and ver.\ fumlllar with the German Ocean, 
mosilj (irevull nl the latitude of Norwu.i, hut may with¬ 
out warning extend further south. The rain squalls 
Iwcarae of tropleiil violence and vertical gusts threw 
the airship up and down nearly a thousand feet at a 
time. I'lie cisillng of the gas Isicame so Intense, aud the 
liull so heavy with the water streaming from Its sides, 
not to mention the downward mumeutum of the Imifing- 
Iiig troiilcal ruin, that Hr. Kekoner, the ex|ierieuced 
pilot of /jeiiiH-llii dirigibles, figures a loss of buoyancy 
that meant the sacrifice not only of all the available 
ballast—the gasoline, unfortunately, could not lx* quickly 
discharged—but also all the aeroplane lift of the hull 
and the .propellers, This left nothing with which to 
counteract the vertical gusts. When It was trk<d to 


wood after a hole Is first sfartiHl 
Another ecoiiuiiilc applicatiori of (laper which Is gain¬ 
ing iu liiiportaiicc is Ibe iiiakiiig of cord and rope. 
Tlfixie new rois-s are spun niid twisted out of the thin 
(breads which are nmile from wood imlp This In¬ 
dustry has attained eoiisldernble Imiiortaiice In F,uro)H>. 
II Is said (hat these IIg»o-ous (flier ruis-s are used niore 
or less extensively Jn Ihe foundries of Gerinnnj. The 
fine threads which luaUe tqi these rois'S are iinide by 
forcing the obemleally treated wood (uilp or cellulose 
'through verj' fine (iibes Into running water, In which 
they harden. After they uio dry (hey are perfectly 
pliable and somewhat elasde, and may be spun or 
twisted Into any form whatsoever. These minute, 
elongated threads are caught up us tlie.i are forced 
through the fine tula's and spun jn(o ordlnarj silken 
threads, which are woven Into a fabric resenifilliig 
silk 

A French Inventor discovered that iiuikt iiniy Is' cut 
Into narrow strliis several millimeters wide and that 
after these have been stei'isnl la certain eliendculs 
which give them tenacity and duellllfy, they may be 
rolled and twlate#lnto threads, which may be worked 


111 small qnautities, (mefced In (laiier receptacles, aud 
It lias become a practice for some of the progressive 
dealers to furnish therewith cheap paiier spoona that 
cost very little. 

The packing of Iaa.yes of broad In individual wraii- 
is>rs is another advance In the handling of foodstuffs, 
ail advance which not only liisurea cleanllnesa, but also 
pre\ents the entry and escaiie of moisture and,pre¬ 
serves the freshness of the loaf. 

One InvetKiir, J W. Weiss (No. l.dOS^S), makes a 
collapsible taix of piqier with a relnforc^ Hart along 
the sides or corners. Usually coURpaible''l>a|ief boxes 
are very flimsy, but this Imx Is strong enough to bear 
the weight of a full-grown man. The Immensity of the 
jiaper box Industry may bi' realised when It Is staled 
(hat In one industry alone—the manulgcture of liens, 
lK>ncJ]H, and erasers—over four thousand dllCerent alses 
and sliaiiCH of boxes are rei|nired. 

But the use of- paiter in this country o«nn,oh gpilroahh 
the many uses to wbleb It la pat In japfn,. ifliteh la 
virtually a pappr kitqcilom. The hpnsea 
thin, light frames of bamboo covered with paper. Almost 
everything that the Americans nmka of wood or Itmthor 


"beach” the otrshlii by running at top siieed before the 
wind, the effect of the vertical gusts (according to Capt. 
Blcw's exiierlenoe In running before the wind) In¬ 
creased so much that'^e ship became their toy. With 
the heavy storage battery screwed to the front car, and 
very probably a rush of the crew at lUe last moment 
for the llfo-iiresorvers, most of which were kept there, 
the vertical rudder could not (irevent It quickly enough 
from striking the raging sea bead on while traveling 
at a terrific speed, thus burying and crushing the bows 
and stunning every man In front The hull crashed 
down on the car. The waves made mjeh short work 
of the hull that every single gas compartment waa soon 
tdllb py the broken aluminium frame. The wreckage 
wwtit tfown In forty minutes. The storm, which lasted 
all Idght, was so bad that the fishing ateamer “Orion" 
yg)} fylng to save some of ttw crew. 

. Tilirnew naval airship Just completed la provided not 
hhUf vMth great surplus lift and much higher speed and 
' power, but Is also atoutet and shorter, tbqs 

/(eikpiiW proportionally im aurftce to the tain. It ig 
nesdless to say that any oriMt type of gltergft wokld 
have shared the tm of 1“ mfut IftM «in4Wo a >. : 
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k “'PASK BOOM" Wliteh TOM once 
^«krv«a to mftk« a «i«b ehaogo of 
to th« boldeni, and wUeh may 
lax^e afaiu, la herewith lUnatratad. The 
ama of the operator were thrust tbraoCh 
toe aleerea of the largest available rato- 
eoat, from the outer ends toward; then 
the neck of the coat was drawn closely 
around hla Irady while the edges and bot¬ 
tom were held uitder his feet and lega 
Though such a dark room is adapted, lit¬ 
erally, to serve only "on a pinch” it gives 
BUtodent room to empty and refill one or 
' two plate-holders at » time. One can read¬ 
ily tell, by a touch of the Unger tit«s, which 
Is the emulsltled side of a plate; and If 
the covers an- put to «vroug side out the 
error ta easily corrected by placing the 
holder to the camera with the shutter 
dosed. 

Hm Largeit loe Give in the World 

A FEW years ago some members of the 
Austrian Siteleologlcal Bodety dis¬ 
covered to the Oachstelu mountains some 
caverns which are among the largest to 
Europe. One of these grottoes, the longi¬ 
tudinal oxls of whldi Is fully 6,50(» feet 
long, moreover turned out to offer addi¬ 
tional Interest by Its truly enormous Ice 
masses and was found to be the largest 
known Ice cave In the world. 

Though a scorching sun nyiy <Ce burn¬ 
ing outside on the bare mountain rock, 
there is always an icy wind blowing 
through this underworld, freestog every¬ 
thing within Its reach. Only sometimes, 
when the outside temperature ranges be¬ 
tween 82 and 41 deg. Cent., and a com- 
Iiaratlvely warm rain peutrates through the 
fissures of the rock, entering right Into 
the cavern, will there bt« a temporary 
calm and distinct melting of the Ico. 

The Dachsteln Ice cave ctimprlses sev¬ 
eral domes filled with Ice, which com¬ 
municate with one another through a 
nnmber of Crosou galleries. An ice crevice 
K» feet deep and ild feet in width tra¬ 
verses the fltmr of the cavern 168 feet 
from the entrance. Gigantic Ice pillars 
were found to tower on both edges of tbls 
chasm, lii the depth of which there un¬ 
folds a falry-llkc Ice scenery. Beyond the 
abyss the cavern widens out Into a mighty 
dome (“Tristan home" ns It Is called), 
where a plain ice sheet reaches from one 
wall to the other, currying loe stulngmltes 
of the most fantastic shapes. This hall 
Is continued In a gallery through which 
flows an Ice river A hull of Imiwslng di¬ 
mensions (8(HI feet in length, 2,31 feet to 
width and 116 feet In height), called 
"Parslval home," Is nest entered (juBo 
ulmuptly. which esfalblts an Immense va- 
rb-ty of lee formations of every descrip¬ 
tion. The descent to the Iwttom of the 
cave Is made over an Ice river, known as 
Montsalvasch Glacier At the foot of the 
glacier a lake of ice spreads from end to 
end of the hall, carrying ice stalagmites 
of animal likeness. Over an lee wall 80 
feet deep and through n portal formed 
by huge lee arches, access may be had to 
the second imrt of tbls underground 
world. This Is distinguished from the 
former by a considerably higher tempera¬ 
ture, preventing the formation of Ice. 
Tremendous rooky deserts with an enor¬ 
mous chaos of bouhtora here take the 
place of greenish shining Ice domes. The 
largest room Is “King Arthur's Dome," a 
practically central hall, 860 feet long, 380 
wide and 100 feet high. Its huge slfie 
galleries contain, to addition to stalag¬ 
mites of cnuliflbwer shape, an enormous 
mass of crystalline erratic blocks brought 
down to these depths from the Central 
Alps by the underground rlvws of an . 
early geological period. 

ABridv«WitiiliiEBri<ic« 

A KEW |e00,000 Btisel bridge has been 
built by Tacoma over the bay to open 
up the tide flats to industrial eoneeras. 
While fhe new bridge was being built, the 
oM hrldgft Iwnatoed to service and toe ae- 
ewnttiiyihf iilmtodMph mums two 
MMito, due Above toe other, m tW 
'tottoVed at 'toe ihne tin 



^ it! a 


New vertleal lift bridge Mlt •ver » ewtog dtuw. 


picture was taken. The new bridge Clears 
the water at high tide by 00 feel, while 
the lift span when raised jtrovldes a 
clearance of 13,1 feet, the highest point 
of the slrupluri‘ iK'lng 178 feet above^ 
the water The vertical lift weighs 
KOO tons and Is hnpi'orted by two 400-toii 
concrete eouiiterw eights. The lift Is 
raised and lowered bj electricity. The 
liridge, liieliidiug wooileu approMclieK, has 
a total length of .‘i.OUO feet, of whleh 2,1(K) 
feet Is of steel Tile lift span Is J20 feet 
long and 70 feet wide, jiroiiding a road¬ 
way 50 feet wide with sidewalks ten feet 
wide on each side. 

A Curious Elm Tree in Florida 

T HK ueeoniiiaiiilng photograph shows 
the base of an elm tiee. whleh was 


(>stlDg features of this tree, well illustrat¬ 
ed to the phofogrujih, are tin- lilgh hiitlress 
resits III the tiase of the trunk, 'riiese but¬ 
tresses are jiluiik-llke outgrowths not more 
than nil Inch or two IlileU, extending 6 or 
8 feet outward, and iihoul feet upward 
along the stem These iieleii as stiijs or 
lirops to presi'ne the upright position of 
the triv, whleh grows In wet slinllow soil 
underlaid with hardpau. They are a com¬ 
mon occurrence in many tropical frei-s, 
which, us H rule, have fail straight trunks, 
with the branches and leaves only at the 
toll. and. therefore, reijulrw some suiiisirt 
us is offered by these hiittrcss roots Such 
“spurs,” as they are often culled, are com- 
niouly seen In large mahoguiiy. Spanish 
cislur, uiid celha trees in tropical America, 
hut It Is very nnustiul to find trees from 
the teiiUH-rate climate with such pro¬ 
nounced hnllress develoiuneiit This curi¬ 
ous elm tree was found a miiiiher of vi-ars 
ago. hut recently it had to he cut down 
on account of eertulii Iniprovemenls The 
stump was dug up and rciuoied to a more 
accessilile place, for the iHUielil of the 
many tourlsi.s who vlsll Silver .Springs 

Automobile Searchligrht for the 
French Army 

D rUING the maneuvers of the French 
Army In the Soiilliwest, which liegan 
on SeplemIsT 17th, a searchlight automo¬ 
bile WHS Used; that Is, an Hiitotmihlle with 
a powerful searchlight suitably mountiHl 
at the rear of the hodv The swivel stand¬ 
ard of the searchlight Is clnniissl to a 
plate which is yieldingly supt>orted Ite- 
tweeii coll springs carried on holts. This 
prevents jars from being eoinmunlcated 
to the searchlight when the machine Is in 
motion To steady the searchlight while 
In transit, It is held hv four guv cables, 
the two forward ones being iitlnehed to 
coll siirings so iis to nhsorli slus-ks The 
searchlight will proleet n iniw-erful beam 
to a distance of three kilometers (1..S0 
miles) The auloinolille carries ii tripod 
on whleh the standard of the senrehllght 


The Pseudo-IanKuaire of Monkeys 

C GNOKllXING the saiijiosed hingiinge 
of iiiilhiiiiioid apes, I’lof Houtnu tins 


tlieniselvi-H liv signs ns well 
which they eiiill According 
tan, thcic Is only u dlftcre 
hetwis>n this and hliiiiaii s| 
one of kind 11c oh,served 
made hv a gihhon which he 


insthiellvc sounds correspondiiig to n state 
of satisfiiettoii or the like, or again to u 
stale of niieaslness or feai . also great ex¬ 
citement, and the sontids do not aiiiiear 
to correspond to a real language, but 
rather to what be culls “pseudo-lniiguage.” 
While sounds of real language are ac- 
()ulml hy (Mlucatloii. those of pseudolan¬ 
guage are purely spoutniieous, and he thus 
dlffen from Dr. Clarnier’s coucloslons. 
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A New Type of Spiral Gear 
Differential 

O K till* ranny imrtg of (ho motor v»>- 
hlcle, It 1 h (tonbtful If Hiiy hiiH bran 
Riven le«H attention than the dllTereutlal 
mecbanlain. The device 1 m lailpably Im¬ 
perfect and lonp baa been viewed In the 
llKht of a nraesMarj evil. It 1 h in>t fully 
automatic In notion, or rather It does not 
automatlcnll.v accommodate Itself to the 
requIrementH of the car under certain 
condltlonM that are flilrly common. For 
Instance, It do<‘» not ]>r(iportlon the drlv- 
liiR effort of the engine according to the 
tmctlon ohtalimhle at the driving wheela, 
and It iM for Ihla rraaon alone that a 
nnmlK'r of mnnufacturerw of commercial 
velilclea have equipped their products 



Spiral gear differential. 

with devices to throw the differential out 
of action temporarily 

With the device that Is ahown by the 
accompnujlng Illustration all the dlsad- 
vantagea of Ihe orthodox type of spur 
gear differential Heeni to have lieen elim¬ 
inated It Is a new tyi>e of differential 
differing from iin.vtlilng eltte of Its kind. 
Instead of the UHual spur gears, the dif¬ 
ferential gears arc of the spiral ty|ie. 
Heenuse of their shape the action of the 
mechanism Is different from the action 
of the familiar differential. The master 
drlrtiig gear remains of the bevel type, 
ns ma) be seen b,> the picture. 

flwlng to the shaiK* of the spiral gear 
trath, those that are anchored to the 
housing can In' driven but they cannot 
drive ihemMdves It follows, therefore, 
that while the vehicle Is moving In a 
straight line the whole mechanism is vir¬ 
tually locked--Insofar ns the drive from 
the engine Is coneeriied--and Ihe axle ro¬ 
tates as u solid one If one whral should 
encounter sllj)i>er.v rondwa.t and lose trac¬ 
tion, all the drive llien Hutomatlcally 
W(tuld he taken by Ihe wheel on dry pave- 
menl where Irnotloii was iindlsturlted. 

When the ^elllele rounds a curve, how¬ 
ever, the spiral gears aie driven by the 
road wheels, thus iieniiittliig, or rather 
causing, a dllTeieiillul action similar to 
the action caused hv the ordinary spur 
gear differential There is this important 
difference twtween the u'-ilon of the aplral 
gear differential and the other: The usual 
tyia* of differential Is go\'enied In action 
by both the dlstunee traveled by the 
whrals and the trucllon ohtainuhle by the 
wheels sej»aratel.>, whereas the spiral gear 
differential Is unaffected li.\ the traction 
obtatiiahle, and Its action Is go\erned sole¬ 
ly by the dl^itance traveled h.’t the wheels 
The uew gear Is tlie same size as the 
ordinary tjite of differential mechanism, 
for which It can easily be suhsiltuled, the 
oi>eratluii requiring not more than one 
hour, where the driving axles are of the 
full thaitiiig tyi>e. That it Is not more 
i^lflleult to luuiinfacture than la the ordi¬ 


nary differential la made plain by the fact 
that six of the spiral gt'ars are ideiitictil 
and are of standard sloe and shape; 
other spiral geara are Identical: and the 
lionslng is exactly the same as the usual 
spur gear differential housing, 
two kinds of spiral gears are alike, only 
two settings of the gear cutting uuudtln- 
ery are necessary, whereas each gear In 
the spur gear differential must be cut aep- 
arately. Incidentally, for the ordinary 
horse-power car, It Is pointed out by the 
makers, some 72 gear teeth must he cut 
fur a spur gear, whereas with the spiral 
mechanism the number la reduced to 64. 

Anwrattu for Teitinff Mine 
Gnees 

By Frank C. PerUna 

A NOVEL apttaratus for testing mine 
gases is shown in the accomistnying 
lllustrationa. it consists of a small brass 
pump hy which gases are pumped through 
extension pipe to a Wolf testing lamp. 
The percentage of liitlammuble gas lutrn- 
duced Info the combustion chamber of the 
lamp hy means of the pump may be de¬ 
termined by noting the aptwarance of the 
tip and the height of the flame. The gas 
Is Introduced Into the lamp In very small 
quantities Just sufllcleiit to affect the 
character of the flame without dangtw of 
an explosion. With this apparatus It is 
possible to detect the prerance of danger- 
gases even when they are not pres¬ 
ent In sufflclent quantities to cause actual 
explosion. When examining old working 
places where the roof is badly cared and 
dangerous It frequently hai>rM>nM that the 
Insiiectlou Is not as thorough as It should 
tiecanse of the danger of entering 
the oliaml>er. With this Hpitaratus. how¬ 
ever. the orierator or 
lire-boes may stand 
In a place of safety 
and obtain hU snm 
pie of the atmosphere 
by using a long ex¬ 
tension tube. A few 
strokes of the pump 
w'lll Im! sufllcl(>nt to 
draw a sample of the 
atmosphere Into the 
safety lamp. Info 
which the gas Is 
forced by the pump. 

accompanying 
illuHtratlon shows an 
oisralor testing the 
oNphere In a 
chaml)er thirty feet 
awa), which has 
bran cut off hy a fall 



Mine testing apparatus. 


of rack, but Is reociied hy {pusMtif tlM 
through chinks in the broken #1^ j 

Novd Mnlttplc DriU HcmI for 
Rtriler Bearingff 

O NE factory has circumvented 
troublesome problem In nmchMie de¬ 
sign by a special multiple drill head. It 
was proposed to design a drill bead which 
would drill eleven 0.266 Inch roller senta 
spaced equtdlstautly on a lueh draie. 
The comparatively large slie of the sent* 
on this small circle rendered the apaclng 
of adjacent holee eo extremely cloae tiiat 
It waa considered impractical to drill the 
eleven seats In one operation and at the 
same time retain a sufficiently atrong 
spindle constrnction to make the bead 
practical. With an ordinary multiple drtll 
head the roller cage with eleven holee 
could not be drilled In two operatlona, and 
therefore the head was designed for do¬ 
ing the work in three operations, but 
working simultaneously on three roller 
cages. The result of this desigv is a 
multiple drtll head for attachmmit to an 
automatic dial feed drilling machine. 

The bead Is attached to and driven by 
the automatic drill press having a turret 
indexing table containing twelve chuok- 
liig stations evenly spaced on a 9.6-iDCh 
circle. In which table twelve cages to be 
drilled are placed at the same time, The 
drill head contalna three sets of spindles, 
having five drills each and the third 
one drill, located on a radius correstmiid- 
Ing to the chucking stations of the Index¬ 
ing turret 

With the turret containing twelve cages 
the drill head Is given Its first plunge, 
drilling five boles In the first cage, five In 
the second, and one hole in the third. 
Then the turret is Indexed clockwise 
one twelfth of a 
revolution, bringing 
the first cage under | 
the second group of 
spindles, the second 
under the third spin¬ 
dle and a new cage 
under the first group 
of spindles. Thus, 
the three operations 
are carried on suc¬ 
cessively until one 
cage Is folly drilled, 
although three cages 
are oiierated on at 
the same time. While 
these operations are 
In progress the oper¬ 
ator has ample time 
to remove the com¬ 
pleted cages as they 


come out uader the 4riiUs and to W 
sert blsnks. ‘ ; 

Each of the threp sats of spindles, M 
provided with a reoedlng pilot whleb «IP( 
tors the Imre of the oagos In odvoueO ' 
the drills and forces them Into proper 
allgument. The reoedlng pilots for the 
second and third spindles have locating 
pins which enter the holes already drillsd 
and register accurately the epoctag of tht 
holes remaining to be drilled. 

All ITmiraal at 'n» Infoilar 

W ITH the growing tendency of auto* 
mobile monufaeturecs to fit their 
prodocto out with complete equipment, in* 
eluding a great many devices whleb at 



Testing the atmocpherc la a chamber thirty feet «wwr* . 



Power tire inllator. 

time were viewed in the light of "ex¬ 
tras’’ and paid for as such, greater at¬ 
tention Is centering upon the necessity tor 
power tire Inflators. Of the several that 
have recently been placed on the market 
that shown by the aocompanylng Illustra¬ 
tion is unique In that It Is the first to em¬ 
ploy the diaphragm prinriptu so well 
known In bydranllc pumps. 

Needlen to point out—for the pert sec¬ 
tional picture makes that fact plain—It 
has no piston nor has It a cylinder, as the 
word Is usually understood. For these 
reasons the minimum of attention during 
operation (which means lubrication) la 
required. As there Is no opening between 
the ‘‘crankshaft’’’ if such the eccentric 
that drives the member attached to the 
diaphragm may be termed, it la absolutely 
Impossible for oil or ally paper to be dia- 
chargod into the Ure. The nlr chamber 
and the crankcase are quite independent 
la tact, and the former Is rwrfectly sealed 
by the rubber diaphragm. 

Fin Spriiiklcn—A Cometion 

I K our || 
li ' 

t'^*^** lio J li lWa - wbirii requires correction. 

that article that ‘it Is 
that the average cost pov 
s|ninkler, Including piping valves and 
sprinklers. Is about ISO or |40." This fig¬ 
ure Is too high. The proper cost of sprink¬ 
ler work, we sre assured, variAs betwesil 
15 and |l0 per bead. So, too, the stato* 
ment that a one hundred thousand doliar 
factory could be protected only at the ex¬ 
penditure of |PO,006 Is In orrar. We aro 
Informed that d 1100,000 fttetoty could 
probably be protected for |0/)0a Theoe 
corroctlaiM on made boeomm it woa our 
iotentKm In the artlele fritwrod tm to eott 
iattenrion to the morita of the tuniiakler 
the article dtd in 


urJfeue of September ISth, we pub- 
Bd «n article on electrical fire pro- 




« umMfttlii'tmmw.'' > 
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«K4r-Xi»i;8TAnuD bat rsitaimw.^ 
B, mmm, pmiuim* pimc* ¥«Bk«n, m. y. 

«M tnwvHon rciatra to imoroToiiioiita la bat 
nutn and woM aaiUniiarlr to > twlf-adjaat- 
alM tat ntaloor for povtabio hat racfea a««b 
lut AM aaed la tat aWa i>arla« tha praataa 
,af maattfaptartoK far tta purjMHHi of auRport' 
tan tha tata aad maaportiac tba aama Iroaft 
piaea to piaaa. 

W Ifitaaoal ta Vatwatai 

MnDt) tUTHBBINO ATTAOllMBinr VOB 
UOmDBti.—Y. M. JACxaoa, lavral HUI. )U. 
YBIa attaehmoat la arraii«ed to have auplMMt 
from the flaaet tar of the atbaer, to be ad- | 
laxtaUe vertieoll)’ of the latter, a fraoie meai- i 


adfltad to be ahlppad to oaf part of the world aala or reMptaelea eontalnlnc food at different 
aM thoM erected with faClHty. whereby a helahta from the table. 

<*«•'<«■ «»y »« rnUlT KNIirB.—m. B. LToie*. nso Bherl- 
fornwid with facility aad the bulldlna furthar- d,n Ave.. Ptttaburgh, Pa. Thla fruit knife 
or peeler la of uae for removlotf the iklo from 
oraoKca, leinona or other rltrua fruita, aad 
an abject of the Invention la tn provide a knife 
bavlnit meana for allttlna the akin In aectluoa. 
meana tor rctmivlng the akin and white pulp, 
and meana tor aeparatlna the aectloua of the 
fruit. 

ATTACHMHNT FOB OAS RTOVEH.—C P. 
BLLia, H. W. corner 4th Ave and Ileaderick 
ht. Naahvllle, Tenn. The principal ohjerl of 
this Invention la to provide an attachment 
M] I HH r VtfU iiJI comprlaliiB a aprlng-preeaed aod 

^ IT wSW>l]t^LL-f movable element bavlna parts thereon adapt- 

IUjT 1113^ *<• ***■ «n«»««'»‘nt with the handles of the 


SraoNo. Mectanlcsbnrit. Pa. This Invention 
relates tn an apparatus for rccordlott the pres- 
oDco of smoke or fnniea and the principal ob¬ 
ject la to turolab a simple, cheap, and offoc 
tive mechanism suited to the purpose which 
will afford a construction superior to such de¬ 
vices heretofore employed. 

THHOTTLINli UKVU'E—K E Mc<’AtJt.KY, 
Taft, (’al The Invention pr.)vldea a device 



SBOnaNAT. COItCBKTIC BUIUlIRa. 

’ tiKtre will posaeia a pleaaing character with 
' respect to symmetry and appearance. It may 
be erected by a party having little or no spe¬ 
cial akin by following the directions laaoed 

Hwrdwara wad Toaln. 

liAWN MOWBB BHAnPKNBR.—C B. Ilixo. 
Bedford City. Va. The Invention relatee to 
atarpenera, and has reference more particu¬ 
larly to the claac which comprises a support 
carrying a aharpening atone slidably monnted 


fltoCD flATHtaTNO ATTACnUEBT FOB HOWBIB. 

her of the attachmeat being adapted tor moant- 
tng oil the axle of the mower so that la the 
adjuatnieat of the Sager bar. the attachment 
will swing with the sold axle as a center, there 
belag a btater reel operatlag over the seed 
box and driven from the axle 
OBCHABO HIOATBB.—tL T. IdBUT, Alvin. 
Tex. Thla beater prevents Injury to fruit 
tMcs from cold. It Is provided with a num' 
Her of coiapartmentM separated from one ao- 
other by appropriate meana for preveating the 
undoe tranomlialon of beat, the eonatrnetlon 
thiu promoting safety of the apparatus 



valves when In one position and adapted t 
moved to a second position, thereby permit 
turning of tlie valves, suitable co acting m 
being provided for malotalnlng the parti 
•Dch oec-ond position. The llluatrstlon st 
a aide view of the attachment on a atove, 
handles of the valves being operable 
HAPBTV ATTACIIMKOT' FOE O 
HTOVHB.—C P. Bi,lis, 8. W. corner 4tb , 
and Iteadenlck Ht. Nashville, Tenn The 
pose of this Inventor Is to provide a te 


SHAVINO BBnSH.—F. 3. McdOAllg. 2#5S 
Bonth Halatead St., Chicago. III. This etavinf 
brash has associated therewith a lather rnhber 
relatively flriner than the brlatles and centered 
among them, the rubber being adapted to ta 
brought into action with, and Independent of 
the hrnsh or be moved to Inoperative poaltton. 

BOOKOOtriBB —W. H. Mouxv. 848 Bait- 
era Parkway, Brooklyn, N T. Thla hookbold- 
ar will hold a book securely in position and 
at the tame time enable the roader to torn 
the pages without lifting the book out of 
place. The holder It provided with an adjnst- 
able clamping tar. which normally presses 
against the open pages of the book, bat arfalcb 
can be swung out of engagement readily to 
psrmit of tuening the leaves 

HTAPMBATTVK BBFKIQERATOn.—fl. B. 
HABaiLo. 780 8 Maple St, Spokane. Wash 
This Improvement baa for Its purpose tta pro¬ 
vision of a simple derlee, wherein the refrig¬ 
eration la brought about by the forced ovapor 
atlon of water, which la economical both In 
construction and operation. 

PABTBNINO FOB HITCHINQ RTBAP8.— 
P. RoMMCa. .HIS B. nth 8t.. Pittsburg. Ran. 
The object al the Invention It to provide an 
improvement In hitching strap attachments 
whereby straps may be expeditiously aecursd 
around a post or to a ring without tying In 
the Dana I manner. 

VIRBPROOr FM.INn CASK.- -3. A CLAhB. 
Box 827, Albany, N Y The Invention pro- 
vldea a u4W and improved Oreproof filing cnee 
for fUtng or housing rolled articles such as 
maps, charts, drawings and the like. Within 
an outer cylindrical shell of sheet metal or 


on the lawn mower frame when desired to 
sharpen the mowing knives. It provides an 
incipeutlve. simple and reliable sharpener bv 
means of which the rotating knives can he 
properly sharpened with reference to the sta¬ 
tionary knife, and In which the aharpening 
stooe Is guided by the statluuary knife 

HMlIau and LIglilInK. 

HOT WATRB TANK ~F. I, Patterboh, 
Brooklyn. N. Y. N Y. The object here Is 
to provide a tank more especially tor use In 
bnlldlngs requiring su ntiiplc supply of hot 
water, and arranged to allow tor the expan¬ 
sion and contraction of the steam tubes to 
Insure proper eipanslou of exhaust or llvo 
steam used as the baatlng medium, and to 
readily carry off all tbc water of coodensa- 
lion without danger of aueb water accumulat 
Ing or barking up lu the atearo tubes 

LAMP —M. CiitTON, Clloton, lud Thla In 
Ventloii refers to minors’ latiips, and Is wore 
particularly Intruded for uae as a miner's lamp 
burning aeetyb'iii- gas generated In the lamp 
It provides a roiiibluntlou lamp employing. In 
connection with the main lamp, an auxiliary 


alble to turn on the gas wllliout first opening 
the door of the oven and furthermore pre¬ 
venting the closing of the said door without 
either shutting off the supply of gas or wall 
log uotll the temperature of the oven has 
reached a certain degree, thereby tending to 
prevent the Inadvertent escape of gas wltb con¬ 
sequent fatal results The engraving sbows 



other snltabt# material Is arfataMl, cvyicsa^pW- 
•lly, another cylindrical stall, an anmter 
•pace bring thus formed bttwaan tta two 
•taUn. By sparing thaoe thalla apart an 
ntr npnea Is protlded which ptatoota tta con- 
tnMn of tha S|lng cats agalnat haat tncldant 
to a Arc la the huiMiag or room tn which 
tta enga la gtorad at tta time. 

WniAM T'»AP,-J. A. BirwjHnn. Torh, Bn. 
Tta tavrirttott provides a 'tiKvtoe wharatn n 
apeplM ahnmtar la provttad Iwf aapnnritaff tta 
rita* MlmtaajtoB to 

thg tmw ptwpw. *nd wherrin tta «at«r of 
rimtauottoii wtH Or automattenlly Ntnltad at 
n ’tatah ionilriont to prevent the Onritpo of 
rittstaint wot W«h onOBgh to block tta 

tlWnw Bt How 'York. HI » 
refritave 


lemp deelgaed to ta temporarily lighted In 
cniersenclM, to fqrnlih llinminatlon while ad- 
josting, rarharging with carMd or water, or 
otherwlae giving noeasaary attention to the 
main lamp- 

HonoahoM irtflMloa. 

WIBB MATTBB8S,—O. GAnAC, 28 Cumbar- 
land St.. Brooklyn, N. Y. It is a dealga of 
this Inventor to pcovtda g form of sida tpiarSi 
ctaraetarlsad In tha prafarrad form by tta-pro- 
vlitoa of a novel trmufeinrnt of tansiri^ 
meana. aad furthar ataraetoHaed by tha aditat- 
•htlltr of tha tide gwiria to ta folded hOUw 
tha bottom of the ttaoraag. 

TAQMli ATTA<^(hM»KT.-^. A- MeRgin«- 
toh- 198 St Nicbolki Arc., Brooklyn, M. Y. 
In this case the Invention raters to table at' 
tnclumnti and Is more patttcoisriy dlrbrtad 
tn an improrad atrncton adapted to hold rea- 


moaklnesaDd Hfeehanlpol Devlaea, 

ri'TTER HEAD—GfOROE A. Rnbion, CSTP 
Beflsnre Machine Works. Deflanre, Ohio The 
nlin of this Inventor Is to provide a cotter 
head provided with adjustable bit or blade 
holders, arranged to prevent marrtug or bruls 
log the head by clamping screws, or as the re¬ 
sult of roroov<*d clamping screws. To accom 
pilab the desln-d result, use Is made of a bub 
provided on Ita peripheral face with a series 
of undercut gremves extending parallel to the 
axis of the hub, the bit holders having bases 
slldingly engaging the clamping members of a 
base to draw the clamping luemhers Into clamp¬ 
ing contact with the walls of tho groove 

CONTROt-MNO VAt.VK—8. B Bmith, 108 
t’ottage Drive, Covina. Cal This valve Is 
tor use In air brake equipments, for eontrolllng 
the distribution of the air from the train pipe 
and signal pipe to the triple valve, by means 
of which the triple valve and brake inecban 
lam of any car may he connected wltb the at 
rooapbere. while retaining a connection be 
tween the train pipe and the auxiliary reser¬ 
voir. 

PHOTOORAPHINO APPAHATTB—J 
Baiaimrr, 108 Delsurey Bt., New York. N. Y 
This apparatus Is dealgued particularly tor 
taking pictures upon postal cards and aimllar 
artielea and Is furnlstaed with a magatlne 
wherein a number of carde o»y ta placed 
Mechanism Is provided for moving the cards 
snttahly sensitised, Into and out of position 
with respect to the lens. 

HACHINB FOB FORMING AND INDENT¬ 
ING BOLUI OF DOCGH.—11 8ia<Ji„ Vienna 
and J. BngeL Fetlxdorf, Austrls-Huiigary, P. U 
addresses, respectively, 28 Delnhardtstringasse. 
Sixteenth District, and Fellxdorf. In the at¬ 
tempts that have been made to effect the dlB- 
cuit and lengthy manual operations for form¬ 
ing channels or otherwise indenting rolls of 
dough as completely and effectually by me- 
ehaulcBl meani. the defect le remedied by the 
preteat inventlen, wherein an indenting device 
compriilnd a eerlee of bladee displaceable up¬ 
ward and downward and mounted between the 
VoH-tormlag hindes Is provided which cooper¬ 
ates with tbn latter, the blade of said device 
being nirved to correspond with said torming 
hladea. Tta taking oparation proceeds In the 
•ante awnneV at wltb taad-made rolle, and tho 
taato le the mim. 

BOBBIN AMD SprNDLB CONNECTOR -C. 
MbtonUv Glltartvtlle, Maes. The Invention 
prerfdee nil improved form of epindle end bob- 
Un Mnnectof tor n eplnnlng frame. Centrl 
fogal forea la depended upon to form n fric¬ 
tion flonnectlen between the revolving shaft 
and the tabUn. 

[ BMOKB AND FtTMB BBCOBDBR—W. W. 


atcly before furtlier damage can result 

COTTON HOLLER, CLEANER, AND FHBD- 
KU.—J F WuLiriNUKu, Boynton, Okl» In 
order to provide an Inexpensive cotton huller, 
cleaner and feeder, which will cfliclently and 
rapidly separate the hulls and foreign sub 
stances from cotton so that the cotton Is clean 
when entering the mill, Mr Woltinger has lu 
vented a machine applying it plurality of 
driven cylinders provided with feeding and dls- 
! integrating means, all supported and Inclosed 
: In a proper casing 

Hnllwnye nnd Their Aceessorles, 

HAIL JOINT FOR PORTA RLE TRACK8 
P. J. Thih-L, Culehra, Canal Zone Where me¬ 
chanical shovels, excavators, cranes, or other 
similar macblDes arc used for construction pur 
poses, tracks formed of short length arc gen¬ 
erally provided tor the displacement of tbeie 
inachlnei aa work progresses, and In consc 
qtiooce the tracks are made movable and port¬ 
able, aa during work side displacements ar« 
very necessary. To avoid many dllllcnltlcs 
that arise lu construction purposes the Inven¬ 
tion eliminates to a great extent the dlsadvan- 
tagea, and can he easily used for Imtli vertical 
and bortsontal curvatures and the means as 
suclated with the rail Joint cllmluate bori 
xoiital displacement while kis-ping the vertical 
displacement 

DRAFT RIOOINO.—(J H Moiisitxaoxii. 1427 
Hanover Ht, Baltimore, Md This Invention 
comprehendK a draw-bar so arranged that when 
' In normal or iDSctlva position It Is subjected 
to the tension of a spring and when lu active 
'• use tor pulling cars the tonalun upon the 
spring is iucreased, and when the pull upon 
' the draw bar Is excessive a portion of the 
' strain is thrown upon additional or reserve 

PertnJislnK to Vebirlee. 

WHEEL.—8 Bsown, 40 Whltecross St, 
I,g>Ddon, England. An object of the Inventor 
Is to provide a reslllcht spring wheel for use 
on vehicles, whereby may be obtained all the 
advantages of a pocumatic or cushion type 
wheel without the dlsadvaotagea thereof The 


starter more especially adapted for use on road 
vehicles, particularly to that class of vehicles 
driven by Inti'riml combustion engines where 
It Is neceasary to start the sparking meehsn- 
Ism by "turning over" the engine ihaft, form 
ing an Improvement on eonatruetlou outlined 
in a former patent granted lu Mr Bpohrer 

Deals na. 

DESIGN FOR A HWING.H BVNK AND 
stand —C Dx Ych)m, 520 68rd St, Brooklyn. 
N Y This design eomprlses a hank shaped 
to ruaemlile a league hasehall, the slot to re 
eelve mones talng placed ot the top, Vii orns 
mental stand bolds the bank placc-d In the cen 
ter of the square 

DESIGN FOR A SrPTOIlT FOR DIHPT.AY 
RACKS—J SriibXH, 402 W Broadway, N Y, 
NY In thla oruameutal design the support 
has four feet oud la of an elevated. Irregular 
hut highly graceful form 

Norn.—Coplea of soy of these patents will 
ta furnished by the ScisHTiric Axisuican for 
ten cents each Please state the name of the 
patentee, title of the Inventloo, nnd date of 
this paper. 

Ws wish to cell attention to the fact that 
w« are In a position to render competent si‘i 
Tices In every branch of patent or trade marl. 
work Our etaff Is composed of mechanical, 
electrical and chemical experts, tbornughi) 
trained to prepare and prosecute ell patent 
appllcatlona irrespective of the complex nature 
of the subject matter Involved, or of tbc spu 
claused, technical, or scientific knowledge re¬ 
quired therefor 

We also have assoelatea throughout the 
world, who assist In the prooerotlon of patent 
and trade-mark applications filed In all conn 
tries foreign to the United States 
Mumn * Co.. 

Pofenf At turners, 

861 Broadway, 

New York. N T. 

Breaeh OMee; 

688 F Street N. W„ 

Washington, D. C 
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The Batten ElevntMi Railway Co. 


Tha Miaaiwippi fUtror Power Co. 


TN high-tension power houses, like the above, where gigantic forces are imprisoned on every hand, absolute 
^ cleanliness and brilliant^ light are matters of life and death. To secure these important factors in the highest 
degree the Construction Engineers advised, and the Engineers of these two great corporations approved, the use of 

RICE’S 

MILL WHITE AND GRANOLITH 


increte work In ihe South Botton Power Station and in all the tuh-atationa, 
ited with Rice'a Mill White A Rlouy, tile-like, lanitary fir.iah i« the 
It a(fmd» 19 to 36 per cent more lieht than could he aeeured by any other 
Rtie’# Mill White la an Oil. paint which will not crack or craie, 
will retain ita brilliancy and whiteneaa longer than any other glota paint. 


The cimcrete work in the Power Houte of the Miaiiaaippi River Power Ci 
which ia transforming the might? flood of the Miaaiaaippi into power ar 
it painted with Rice'a Oranolith, a tough, elastic, permanent finiah, w 
cornea a part of the concrete to which it ii applied. It it the beat coveritij 
for concrete. Makes an excellent primer for a Mcond epat of Rice's Mill 


We were the originators of Mill White Paint and Granolith. Our proceaa of making RICE’S MILL WHITE, diacovered and first uaed 1^ ua ten years 
ago, made the reputation of the name "Mill White ” The Rice processes cannot be used by any other paint manufacturer. Rice’a Mill White Paint ia 


23 DUDLEY STREET 


Write for Booklet and Sample Bocard 

U. S. GUTTA PERCHA PAINT CO. 


PROVIMINCE, R. L 


Halve the Cost of 
Bearing Repairs 

The best bcviringi of the heat iii.ichines 
we^r out sooner or later. Machine 
tools, grinding maihmery, automoliiles, 
textile and other higli-gnule machines 
m uartiiular depend nn exact alignment 
and closely fitting heatings. UMienthc 
hearings get even ,i little loose, the ex. 


llnlil rei eiitly, phosphor bron/e was 
e best bearing broiue known. To- 
:y a new-vdiool beating bronze has 


aivf ahut-downn for rt’pitirH It In RJInyed bv a 
Hprefaf patented prort'Hu in ifw truly foundry in the 
world which amdnliaeHalinoiutely gn r alnsle mix¬ 
ture and RMlntfle prixvatiftirmAkiriu haarlntf bronae 
It M uatd eKcliirtivcly Unfav m Dm fInwRt Ararncan 


ircUmhIv knit. rItiiBf nrwl wonderfully cnhealve 
Under Uia mliMUMt.ope It rvveuls mtlliona of inter 
jockmir flbpra^virliuih^^tat theaKntiun of tho ahNft 

twice the life of 
phosphor bronze 

A (u'ariniTvi'W'H bernuao.whBn thooll iaaquoaud 

niiR wliti the oil nmi lumtett the abraai?n of the^^ 
n^iilnir au^acu NON-Ci^Nj^caietB thin^pulhnfj 
conditlona of netfi^nt or ahuae, and thereforu Inata 


ply NOV-GRAM from slnoli In eond hut at oil 
■tandard diamatera. tbeae bara aflp caat very true 
^ fita^ a^requl^ only maH We 


americIn bronze CO. 


How the Government Testei Paper 

(Conolu<i«4 from paff* ttO.) 
cure sufficient iiiid representative samples, 
for slight dlfferenees In materials nnd pro¬ 
cesses of munutacturo may affect the gen¬ 
eral run. 

The next test Is to determine the thick¬ 
ness of the sheets or the bulk. With limit¬ 
ed space In both puhllc and private librar¬ 
ies a demand has arisen for less bulky 
books, nnd coiiNe<iueutl.v thinner iiaiier, 
and to-day It Is coiisldert'd the best prac¬ 
tice In einploy a pajier of liettor quality 
of material, but iif less bulk. The rough¬ 
est lest fur thickness is to take or fold to¬ 
gether a certain known immlier of sheets 
and then mensuro their tldckness with a 
rule or more usiiiilly with a cullfier rule 
Iiiei'eased accuracy U secured by the use 
of some form of calliiers for the single 
sheets, while for the most rebiied mensiire- 
nierits a micrometer gnge that may lie 


be taken to secure an even and coiistatit 
Iircssnrc, and (he average of u nunilier of 
readings, iil least live, should be taken 
There are also direct-reading micrometer 
thlcUnes.s testers, and one of these used 
at the Itureau of Stuudurds is shown. 

Ascertaining the Strength of a Sample. 

.‘tfrength Is the next imiiortnnt consid¬ 
eration, and is one of the more usual 
commercial tests to which ]ui|>ur Is Hlile 
jeeted 111 the ordinary American strength 
tester, usually the Mullen t.V|a', a sample 
of puiK>r is eliimped ulsiut u circular ojieii- 
iiig one square Inch In urea, below which 
there is a ruliher diaphragm. By mrans 
of n hand wheel the pressure of a liquid 
on the diaphragm is Increased uiltll tJie 
rill per Is ruptured, the number of imunds 
pressure being Indicated by an accurately 
callhriited gage. The bumtlng premare, 
the average of ten readings, la assumed 
to represent the mean strength or the av- 
erage of the strength ncroM anj) length¬ 
wise of the sheet, bat this !■ sot MtektU 


true as It corresisindM more closely with 
the mean strength or the strength in the 
cross direction. With this machine the 
iipplicntioii of the pressure by the manipu¬ 
lation of the wheel and other conditions 
can effect the readings, so that the same 
iwiier w’lll not give uniform tests. 

It Is also desirable to oscertaln the ten¬ 
sile or breaking strength as well os the 
bursting strength, and for this use Is made 
of a German machine, the .‘tchopiier strip 
tester, in which the weight rwiutred to 
break a strip of known width nnd length 
Is automatically rworded nnd the amount 
of stretch liefore rupture This t«?st Is 
the aiiproved one In Kurojie fqr strength. 
Olid In recent TTiilted States siiecUicatlons 
tests with the Scliopiier machine are spe- 
citled, though a corresponding test on the 
Mullen machine Is given for the benefit 
of manufacturers uot supplied With the 
German apiwiratus. A strip 15 millimeters 
111 width and 160 millimeters long Is 
taken, which Is clamped at either 
end and the tension is applied with 
u piston and cylinder. In this test strips 
iMith with and against the grain of the 
IMiiier are used and Information Is gained 
by the two sets of teeW us to the structure 
of the pai»«r. The German method is to 
state the strength of a given sample In 
terms of the length required to break It 
when snsfsiiidcd by one of tta ends. 

The test for endurance comes In meas¬ 
uring resistance to folding, which test 
takes the place of the former rough crump¬ 
ling test where a square sample of the 
paper was taken, crumpled up in the hand, 
smoothed out, and then crumpled In the 
tipiKtsUe direction, repeating the process 
and observing the number of minute boles 
formed along the creases. Slie folding 
test is very important as determliilng the 
durability as the greatest 'wear comes 
where a sheet Is folded In binding lo a 
book or pamphlet or In the egse of a 
mp. bon^ or legal doeuacot, tlM most, 
be folded and unfolded tc«iiw«Bl|y. tte 
crude awfliod of tawapUng tee bw ggp 
planted by the te 

alen fa otetm 


"MASTERPHONE” 

( A Perfect Clarifier for 
Talkiiig MadbanoB 


A Sisgif DsTksIwtsmiy AUscM to Aay Ssisd 
Bsx Vhkest Tssit 

The MasterPhone—Clarifies, Articulates 
and Magnifies—eliminates the mechanical 
tone and greatly reduces the scratch. 
Reproduces all the artist put into the 
(record. Brings out detail never heard 
belorc. 

A fine needle is used with the Master- 
phone which greatly increases the life of 
your records. The reproduction is clear 
and true. 

The f^asterphbne" may be obtained 
from your dealer. If be cannot supply 
you, send us $ 1.00 and we will send yoq 
one with 50 needlea by return mail. SutC' 
if for Victor or Columbia and type of 
sound box. Money back if not satufied, 
Notioe to Doalomi Write for trade dis-. 
counts. Sells on demonstration every 
time. 

THEMASTEKPHONE CORPORATION^ 

1B7 Broadway. Now York. N. Y. 
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' CRUISES) 

ORIENT-INIHA 

byS.S.aEVELAND(t7,- 

000 tons) from New York 
Jan. 15th, 1914. Through 
the Mediterranean. Suez 
Canal, Red Sea and Indian 
Ocean, to Bombay and 
Colombo. Side trips 
throufl^ India, Hol3r Land 
and Lgy^* Stopping at 
points in Europe, Asia and 
Africa. 

Dnration 93 days. Cost 
$700 np. Including shore 
excarshna and necessary 
expenses. _ 

WESfmbiES 
PANAMA CANAL 

byS.S. AMriln (22.300 
tons) and Victoria Lnite 
(17,000 tons) during Janu¬ 
ary, February, Mar^ and 
April. Duration 10 to 29 
days. Cost $145-$17S op. 
Also two I ^day Cruises 
from New Orleans during 
January and February by 
fecial cruising steamer. 

INDEPENDENT 

TOURS 

for 1914 arranged by our 
tourist dq)artment, includ¬ 
ing trans-Atlantic passam 
on S.S. Imperator and S.d. 
VatoHand— world’s largest 
ships. _ 

MEDITERRANEAN 

SERVICE 

Regular Sailings to Medi¬ 
terranean ports, also Nile 
Senrico by supo^b steamers 
of the Hamburg and Anglo 
American Nile Company. 
Sailing weekly. 


1915 

AtohimI the World, 
Through Panama Canal 

From New York, January, 
1915, bv S.S. CletclaBd 
(17,000 tons). Dnration 
US days. Rates $990 op, 
tndudi^ shore trips and 
necessary expenses. 

i UNE I 

m ^ai4iani^,]iwTtfA .m 


cvratr anfl qua>iHtaUv<' renultH. B.v many 
authoritlM it Id cuiiMldered tlie moot vhIu- 
^ able slnsle test to uwtly to paper (o de¬ 
termine iu proluible durability in actual 
aerrlce. In the 8cho|>rwr folder n strip 
. 16 mlUlmoters wide and 05 millimeters in 
lentrth under a standard teualon of l,(XKi 
' anunmes is item Ixiok and forth retwat- 
edly on Itself, until the fibers wear throueh 
at the Une of foldliiK, and the number 
of double folds automatically is regis¬ 
tered. The paper of tlie greatest endur¬ 
ance has the higheet “folding number." 
For example in an extreme case the (h»3 - 
erument specificatlmm for the "best paroli- 
me»t deed" paper rtninire that it shall 
have a folding endurance in (he weak dt 
rection of not less than double folds. 

The Influence of the Atmoaphere. 

The expansion of paper tmder various 
MlmoHpherlc Conditions is ImiNirtniit in 
ninny printing oimratlons, iiiid this is test¬ 
ed by measuring the sheet ns temtierature 
and humidity are varied. Then there Is 
the measure of the ainouni of absorption, 
which is determbied by the height that o 
llfiuld will rise by cni>i1lur> action in n 
given time when n strip is nusiiended ver 
tlcnlly with the lower end luimersetl in 
water. Such u test is of course peculiarly 
applicable to blotting pajier. All physl 
crI teigs of putter must lie carried on at 
H standard temperature and humidity, 
which, nt the Bureau of Htandards, is 
taken at the average temiternture of 65 
deg. F. and 65 p. c. of relative humidity, 
the elaliorate heating and ventilating sys- 
' tern of the bureau ts^rmltling the realixa- 
tloii and control of these conditions The 
transimreucy of paper may be decided by 
the number of sheets which must be In- 
tertiosed between a standard sonrec of 
light such as a l-candleitower Heffner 
umji acetate burta*r and an observing tele- 
se<ipe to cut off the light Tills, however, 
though usttful in the cats* of fracing pa¬ 
pers, window cuveloits, etc. Is a test of 
limited value 

The testing of i>ais>r bv no means ends 
with the tihysleal <‘xamlnntton Thider 
the nileroscoiie the kind or kinds of fllM'rs 
from which a sample of laiiter Is made 
reudll.v can Ik' Ideutllled, not merely the 
long flhered materials such as cotton, flax 
and hemp, which afford the most durable 
imiters as they yield a neiirU iiurt* eellii- 
lose, but others which han* Is'cn subji*clctl 
to extensile eliemlenl ireutment At the 
Bureau <if .S'tatidaHls mlcrosc<i|il<'Ml ex¬ 
amination is alile to indicate the corrw’l 
fiber contents of u sample within 5 iht 
cent In the cass" of a mixture of rag and 
bleaelied chemical wood, while In Ihe ease 
of pajiers fnrmwl b.v combiimtlous of sul¬ 
phite and soda pulp and oontnliiliig 
gionnd woikI a degree of ai-curaej well 
nit bin 10 per cent has been se<‘ur«l A 
spts'bil leebnique involving the treatment 
and staining of the fitters has been devel¬ 
oped so that they readily are recognised 
and their relative proportions estimated 

Analyzing "Loaded” Pmpera. 

I Chemical analysis is necessary to deler- 
inlno the amount of loading or while In¬ 
soluble mineral nmtler added to |ni|iei 
during manufacture to improve printing 
iiuulltles, Increase opacity and rtHluce 
weigh! In the coated |M>|s*rs utied for 
fine half-tone printing this material may 
amount to .‘10 is-r cent or more, while in 
other papers it varies from o mlniuiuni <if 
(l,fl tier cent. Wlille essential to detail In 
line half-tone pritiUng 11 weakens the pa¬ 
lter and decreases its durability. This 
loading Is determined by Ihe amount of 
ash, the itenulsslUle amount of wlileh Is 
stated In |)«ix>r siieciflcatlons. It la ascer¬ 
tained by burning a small sample of pa¬ 
per in a plstbiuin crucible uutll tliere is 
110 carbon in tbe residue, which is then 
(fouled iu a desiccator and weighed, being 
HUbJected to uimlysls in case it is deatred 
^ to know the kind of loading material used. 

; .The amount of ash thus obtained Is 
: traally less than the actual amount of 
loadlrig or filler, which may contain wa- 
ttX and otiier volatile agenta that paaa 
«fl the bnndng. Obemleal analyris 
iflio, .nriwlg' .th« nad mamut xd 
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in your car to be? 

No wonder the name “automobile” has 
given way to “motor car,” for the motor 
represents more than twenty per cent, of 
the manufacturing cost and seventy-five 
per cent, of any car’s service-giving possi¬ 
bilities. Its making is a science in itself. 

In the perfected Continental Six, such as you 
find in so many of the famous c'ars, there are 
exactly 1292 listed parts. 

On practically every one of these 1292 parts 
the principal operation was done hy some costly 
machine designed for this one precise duty and 
manned by a skillful mechanic who is an expert 
in this single detail of production. 

Follows the refiniij(j, microscopic in exactness down to 
the half of a thousandth part of an inch; the assembling— 
each of these 12*^2 parts carefully, accurately placed in its 
proper posirion; the proving slowly, step by step; the final 
inspeciion when the motor goes from test to test until it 
leaves the Continental factory a silent, powerful power plant, 
ready to carry some sterling car through thousands of noise¬ 
less miles 

Nearly two thouiaiid skillful, lirainy workers, a per/eot organiiation 
ami a large rapital are oentered upon the production of the forty-odd 
thousand Continental inotorK apecified by over sixty of the leading 
motor vehicle huilders of the Lountry for their 1914 production. ^ 

tta*'"' national 


Continental^ 

^**^Iotor Mfg. Co., Detroit 

PactoriM: Detroit and Muskegon, Mich. 
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" QfCI.fflElQ'l 

aa-sacacLfa 

dECLeifCLalt 


Cleans Eveipwhere 
It Goes 


Everywhere it cleans thoroughly and quickly. KUjMSgSjli^^^S 
Its fine particles penetrate, loosen and wash away / 
all dirt and grime from every place with / 

LESS RUBBING IN ^ f\ J 
LESS TIME 

Stubborn work stains and discolorations on / / 

the hands readily disappear before its trre- j 

Man^ C/sea anel DHrmctioiu on 
Cargo Siftor Cam 10c. 

DON’T Be Without It 


paper miitable for printing or reofdrtng 
the Ink. These may consist of ghte, case¬ 
in, starch or rosin, and when used In un¬ 
due amounts may affect ttie Mretigtfa and 
durability of the paper. The analysis 
will also Indicate the nature pt the color¬ 
ing matter used. 

Paper testing and analysla ate also ex¬ 
tensively carried on in i^vate ahd com¬ 
mercial laboratories with whloh the Bu¬ 
reau of fttandards in no way «ieeks to eom- 
pete. In paper as In other IndustHes, Its 
services have not lieeii confined W the Na¬ 
tional Oovernment, but it has sought to 
improve and advance manufacturing and 
trade conditions by the fomnlatlou of 
pn^r standards and technical reaearch. 
In this, the paper testing laboratory In 
charge of Mr. Frederick C. Clark, to whom 
the author of the present article Is under 
obligations for Information and photo¬ 
graphs furnished, has been eminently suc- 
cesafuL 
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Reemt IntiKrovaneBti in the 

Befricenitfaur Indnetrv ^ m . « 

(Poneluiml from pogo tet.) Ciftttifiodl AdveftiSODMBVitl 

Is In the form of a llanld as when In the M'' 

gaseous condition. In this condenser the srtSsi muSJiSlasSsS 

hot gas entering at the bottom comes In ---——. , ,, y* 

contact with the cooled liquid, gives up ■ 

Us heat to the liquid and becomes con- 

deused. The liquid thus heated rises to c oiapl ste SMTmHS^’ISmTsairJWi^sitw^E^^ 
the upper iiart of the condenser u’here its Bluw’M(Sry!r?3So Qiiou'Aw!"ohieS^ 
heal Is transferred to the cooling water, AB8Uu;T«i,y rSiCK fur 30 dsyx only. Oss 
When In operation the condenser Is prao- Sf<" "*^”if“^yr7nriJS!Sir 

tlcally full of tlie liquefied refrigerant. ■ nna 

()f course there Is always a constant flow aorktb—Y ou esn t afford tosoont otdiSBrs 

of liquid to the expansion coil from some SSSiIS^mSII? STSSrS,** aiS1!«^5u® Aiffiniii! 
IMitiit In the condenser above the gas In- Am. Aluminum Mik Oo . Bos sa, Lmaat^. 

Important changes have b>ik> been made __ . 

In the expansion or evaporating devices, ^siK^ ^ .J ^syi 

but these changes involve the method of cuamni ^t^B sbirSrX'! gilmfiffaSig! 

operation rather than the structure. Uii- wSti rnSSist miiiTe^ 

til recently the genera) practice was to WA^gi>--yirm to msnuiacMnsadnwriiMmi 

permit the high iiressure liquid refrlger- SS£SS^i55iXh^,*m^*5^ hr 

ant to imaa Into the expansion coll through ItSTwilS^AiSSSrpfiS^ J. sifls. 

an expansion or throttling valve In the i wisn to purohask s pstenwd srticb) sf 

form of a apray. As It passed through the ZiZSi . 

evaporator this spray was gradually con- *•“" sdiirm* fimcui. Box vf*. New vwk. 

verted Into a gas by the heat absorbed 

from the substance to he wled, and the ^.BUNOtsT ypixo boat .nd awmaa xrmaor 
gas was constantly sucked out by the i^iwt^ ^um dhiiw ^lioUi ueedror dnn^ 

compressor and recompresaed. It was bsmelJi. Be'imtot AirrrsnciOTjpsliy, sS'umu.Mg* 
found, however, that by maintaining the BEiP wanteh. mau! 

etaporator partially filled with liquid r^ ... 

frlgerant the ciHiUng was much more uni- gJJJP"- rfiictricsi toy pisut 

form and satlsfactary. nssd noFlppIy AdSnwkToJlfl'llka 

In Fig. 4 Is shown a section of a shell WsnUJCnoN 

brine cooler of the flooded type in which lk^en to writk advbrtibkmkvts _ 
the brine to be cooled Is forced through postw^^Sow 

. the tubes by a puDip. The shell Is main- tua Ptsa «%‘!i5iiai.snr' 

taiued practically full of liquid ammonia. waisted 

the inflow being governed by a float valve pabtnbr WANTicn u. luvem .bout ia. 000 - 
as shown. The ammonia va|>or produced bi»«»w. about m sms., in 

by the heat of the brine t« constantly “• proi^ar* w.n^ sw!Si“*r®2?2t 

drawn off at the top by the compressor. bx«raItSSi7‘Ki?“fuu”pStiSSdi!*.53?lSiq^“ 

In construction and oiHTatlon it Is not 

unlike a steam bolter. The heat, bow- EA l J MIg ew WANTED 

ever. Is obtained from the brine flowing 

through the tubes Instead of from com- miim pita toSw- 

bustlon gases. About one tenth of the ^ oommiBJSn^n 

liquid ammonia flashes Into vapor -as It a»ff sSsw. awi sii»i mroS. 

enters the cooler by reason of the reduc- ____ _ __ 

tlon of pressure. In the flooded tyiw of INQUIRY ~ COLUMN 

cooler this vaimr does not pass through --- ” 

the cooler but Is led direct to the suction 

pipe, as shown in the Illustration. a«mb^igcmyoc^tiffaSr.^fy^ 

In the absorption refrigerating field but y?u tS?i>J^si^^&SBM'Sr'‘(hVp»rty^^ 
few changes have been Introduced except 

attempts to make such machines auto- pJiSu t^mlpRy .h? {S5S)S^?^b.‘‘'’MSS 

mstlc to that they can be used for home- ___ Msas » oo.Tis c. 

Iwld purposes. The recent dlacovery that /sesfry jVo. »j«. w.st nune wd wUm- 
certain solids, iiartlcularly snlpho-cyanld p ” n^e _s 

of ammonium, could be used as the ah- , 

sorbent In place of water, attracted much 

attention. This absorbent gave very flat- rncirtmrNe pm* SS^’dip, 

terlng results os to heat efilcleiicy, but ‘ 

proved to he extremely corroMve. destroy- Inmiryjfo. wp*. WMtsiiXeiM««aa^MbM 'l 
Ing the walls of the generator In a com- ooi^SinaaaSi^ ’ 

paraUvely abort time. Should, this dtffl- vr 

cnlty be overoome, the absorption machine 

Bwy come Into more genera) we. oSw wST** *" ""ww •* ^OMaa ,«pIB h , 

Probably the most extensive use madO . -» whte tWh * 

of artificial refrlgaratlou Is la the manu- *«««W 

faeture of lee, for except in the most y# 

northerly States, maiHiflietiiped Ice h«s ^ 

largely replacofi the notnrpt pcoAuet. The 

crop of -natnni igt ig efteg. mwMimtn, kg# MMMlBiEaaBmiM 
I In qtMatttr #4 nwiltty. '«***'•*»■“ 
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y«ir tire 

, piQUttiP-* 

LEE 

I^ttiictur^Proof 

Fueiiiiifttic 

TIRES 

Pnmmtie hr coadort, 
Mmemrt^r»iJ‘tot tti>- 
intcrruptMi service. 
Write for our 

Pttacture«i¥oof or 

dilutee 

Hul Booklet Mo. «. wbkh 
eaplun* the unique oonetnic* 
tJon tfcet amoit* (iVMer tntle< 
4(0 M well H freedom from 
inuKturci. One ueer report* 
ee mJirmt* mUtagi if 6026 
pir (in M J40 tim, without 
■ Dingle puncture or nmer- 


ovSS? 


Unproductiue 
Overhemd 
Devours PnfitB 

Hie ontv mnnufkcturer who hu 
MtV liceiife jto try to operate a q^cial 
ab^metpil woiic department is the 
man who knows in advance dtat 
he can keep such a department in 
pperatien. 

80 % of all privately opetated 
dcpaiWienis of ^is class are run at 
a lots domiHued with the cost ni 
die same work placed with 








OtorsBft and tranapoctatloo is an Import- 
amt ttsm. 

In the Sotttbem States and in the. 

! hroptew the only tee available Is that 
WhtAh eotnse from the local lee plant, and 
, i pratlheally all eueb Ice to made either by 
the tan or {date prooem. In the former 
Ihe oass of water are set In a tank filled 
with hrlae which to oooled by the am* 

. ptOlda. The ammonia colls are usually 
arranged between the rows of cans, but 
a ahell cooler, such as to shown in Fig. 4, 
may be employed, and the brine to dreu- 
Ipt^ through the shell and thence around 
t^ cans. The brine to oooled by the am¬ 
monia and this cold brine around the cans 
causes the water therelu to freese. The 
brine acta merely as a heat or cold trans¬ 
ferring medium, and In addition serves 
as a large rsserve of cold in case 
the compressor should be stopped for any 
reaeon. Common salt and caldnm chlor¬ 
ide are used for making the brine. When 
an the water In a can to frosen the can 
to drawn out and warm water to poured 
over the outside until the cake to loosened 
snd slides out, after which the can Is 
refilled and replaced In the cold brine. In 
the plate process a sertos of freezing 
plates are arranged side by side in a tank 
filled with water and the toe forms In large 
cakes on the sides of the plates. The wa¬ 
ter to kapt in ooustant ctreutotlon through 
tbs taim In order thst the lee may be 
clear. Bach freezing plate to made up of j 
a large number of connected pipes ar¬ 
ranged one above the other, throegh which 
tbs refrigerant circulates. To freeze a ; 
icake a foot mick requires about a week, j 
In removing the cake a warm fluid Is dr- | 
eulated through the plate until the Ice to 
loosened and It to then lifted out and cut 
Into pieces of convenient slse. 

In the Ice maunfacturlng Indostry the 
most marked Improvement has been tlw 
development of tii'e raw water sydem. 
Should cans filled with taw water or ordl- 
. nary city water be frosen without any 
agltatloa. the Ice will be wMt* or opaque, 
due to air bubbles and sediment frosen in ' 
the ice, snd for this reason dtotllled wa¬ 
ter was heretofore universally used in — 
making can Ice. However, by Injecting 
a constant stream of air Into the raw wa¬ 
ter during the freezing, ice can be ob¬ 
tained as dear and pure as with dis¬ 
tilled water. To dlstlU all the water used 
in a can plant is «n item of some expense, 
and especially to where othet power than 
a steam engine to used. Fig. S shows one 
of the latest forms of the freezing can. 

The air to Injected through the bottom of 
the cau, which to not exposed to the cold 
brine. Pipes for circulating water through 
the can are also provided. The cans are 
secured in the tank and to harvest the Ice 
the brine to warmed sutBdeatly to loosen 
the cake. 

Important Improvmnents have also been 
mode In the freezing plates of plate tee 
aystemS. In the older forms the ice cake 
was frozen on one side of the freezing 
plats, and as the transmission of beat 
through the Ice to very Blow, it required 
a number of days to fboase a cuke of mar¬ 
ketable thleknesa With the apparatus 
staovm In Fig. 6, the time of freezing cun 
be very greatly reduced, ^ito device con¬ 
sists of a row of outer tubes closed at , 
the bop, projecting uP Into the tank and 1 
InolDSlBg lim" tubee open at the top. , 
tubes are connected with supply | 
and ttoitoEA headers for the Nfrlgersnt ! 
whleb tt»y be brine or liquid ammonia. 

: tn Ij^yafloa, the lee gradually Increases In ' 
'lltj|t^eas around these tubee uotlt tho < 
;,Vap|iw masses meet apd oealaeca to tana < 
i a ^tltnioUB cake. *rhto flake to barveiK- , 

; fld^ h flhwulatlDg a Hmwing guld in Oea ; 
Mfilbmrattt. and ivtiieh leoae, thb 
to' Btted out qUt Up. Into flop*' 
'i^toes. ' ' . 

\ \y lU the fiifid of «ol4 fltotflge probably tba - i 
inpertant Improveiiifliit ku Iumt 
igtortlag fintot 

B uaruuy Wfl#; :;j 
aa..eUbfltaM«« 

lU^toNtoh'^M' 'r 



COUPON BOND 
AGAWAM BOND 
BANKERS BOND 
CONTRACT BOND 
DEBENTUREBOND 
DERBY BOND 
HICKORY BOND 
INDENTURE BOND 
JAPAN BOND 
PERSIAN BOND 
RIVAL BOND 
ROMAN BOND 
SECURITY TRUST 
BOND 

'STANDARD BOND 


'‘Why CacM at the Right Qnality 
oi Paper (or that Salas Letter?” 

"The Letter ittetf it good—corking good—but 
why not be abtolutely certsm that the Paper 
on wlu^ it is written will increase, and not de¬ 
crease, its pulling power ? 

“There is a certain Bond Paper that will make 
thst Letter most efficient — a specific C^ality, 
Weight and Color thst wiH unquestionably in- 
crosse its attention-value and give us greater 
returns per doHsi expended." 

"Then why guess—why theorize? Let us 
know now exactly what Paper wiD be best for 
us to use.” 

"Thst is iti Why guess^st paper Efficiency 
when you don't have to? " 

tsnwnmgtod^nns Bud sdviee Masd on iIm prnctiea Mid HEpsrMoee of 


American writing Paper Co. 

45 MAIN STREET. HOLYOKE, MASS. 


Nine Mills uiMlar one mtnagaiMDt tpell economy in making and tell, 
a Miult youget the aUMflm paper qnalily at the pdee whro you buy 


RmiiS ”” 

Sold by good piinMe and iilhognphen avetywkere 


The nickeled top in which the stick is se> 
curely fostened aiicnds a most convenient 
I holder for the fingers. The shorter ^e stick 
I becomes, the more you appreciate fiiis 
I H(3dder-TOp device. 

The flonp itself will give you the same quick, 
cool, creamy, abundint lather that has com- 
mended Williamfl' Shaving preparutiona to 
generations of Shavers. 

onflot foums op wruams' shavimg soaps asei 
Williams* Shaving Stick 
Williams’ Shaving Powder 
Winiiuns* Shaving Cream (in tubes) 
OFFER--Sult Case Seta 

to dm ffik toow. wlw an DM (MBiliar with our new toiiat 
MBMPl flMir, Mro«a opportuaily to try tome o( them, we 
tom. Mzp^Weflmtove ten el^mupiei wkieli we call ••Men't Suk 
Cm* SMl"aid "WtoMt* Suit C«m Sen." Tkete ere haedtemely de. 
iiTiitud IfMl loMlibiBi taM tin npiodiRdoiif ol our rwolir DMkMtt. 

Manto Suit Case Bflt Wonan’e suit Case Set 

OtntelM Centaint 

U toflktot-tep Bhavinf Stick tUle Powder 

; drMnn Dental CrOem 

IlWtialOwam OoM Cream 

[' .Tito Vd^r J«»*y Cream Toiiat Soap 

L JMMt Croat*. ToUatl|i|y , <^olet Toilet Water 

z'. AltorSiM»tofC?iiSWs^^ ^ 



C uts steel faster 
than any other 
Oilstone 

Recent tests in the Research Laboratories 
of the Norton Co., Worcester, Mass., have 
proved that the fastest-cut- 
tin^r, quickest-sharpening 
oilstone in the world is the 

PIKE INNA OUSTNf E 

I Pike India has Ions been fam¬ 

ous for the way it hokls its shape, 
for the Wiiy it resists placing and 
for the fact that e\en dropping won t break it. 

Now add to these older advantages tliis newly 
proven fact of its faster cutting—and what other 
oilstone ran be compared with it for efficiency, 
for economy or for value. 

Pike India is made in 66 shapes and sizes and 
in three grits—coarse, medium and fine. 

For sale by hardware and tool dealers everywhere. 

FREE—Sam|de Pike India Steme 





BRISTOL’S REGOBDINCI 

ProMMia Vacmi Gw«w, 

Draft GMCtt/MnafantM Pratsura 
Dmfas, TftmwRMtare, PjrroiMtan, 
Voltmeters, Ainmeters, Vnittmeten, 
Motieo Meters, TacbemetBrs mS 
Time Meters meke centHMM night 
•Ml d«y records. 


our tanKHin book "HOW TO 
SlIAHrKN"—rle«r» upiuuiip 
tliATpemiiR pruMcnitatul U-lln 
V how to Mtlcrt ami rare 

\ far iilliitancii. You'll Ih- 

pleased Write lod«) 

^ Pike Muufactnriog 
Compaay 

miUaSlnat. Pik*.II.H. 


^ mcMor»^M04. 

B ItHA m /jViVD C^Him 



Flying 

’"HMUiaMOpiuiaV'iiiiRrLT'oo'!'*'*' 
Boat lM<4Wwllr»«».~, KawYetai 

LEARN WATCHMAKING 

and beenme Imtapendant RrflnmI. pmlltalile Mxir 
' aood-Ptmint PotMont Steurta Oompotanl man al- 
wan III demand Koiy to loam, money earned 
whila atmUiliHi. Writr far our Cotaloatie Ad£eac. 

Sl Uih OMioubei SM. OoeT •. St. UA Be. 


EFFICIENCY 
IN RETAILING 

Semi fur free <’ataln(rue on retail 
odrertisinti:, window ti untiling, mer- 
CHiitile (IcLoratine, retail wileamanship 
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Cold Drawn 

Steel 
Union 

! EXPANDS and 
^ contracts same 
as pipe on which it is 
uned. Cold drawn from 
rolled iiteel and can contain no 
land holea of Other structural 
defects. Shcrardisted «/>rr 
threading, threads will not hist and 
‘‘frecae" th« union to the pi^e. 
StmdJar tempk tmd taUtUg 

MARK MFGe Ca 

1903 SNMmiMSMr at. 
Evamsotty , U.A^ 


fruit and vegetable ahlpplus points for 
cooling the earn after loading. Ttaeae 
Plante In ttie main couetet apparatus 
ftn- cooling air In large volumea. and tbie 
cold air la conducted by air waina to the 
varleua can* to be cooled. 

Another new field In which refrigeration 
la exteualvely used la the drying of air 
for blast furnaoeH. Pig. 7 aliowa one of 
the latest fnrniN of cooling towers for 
this parjiose. Tt ooiialats of a concrete 
tank iiti which Is erected eeveral coucen- 
liic metal shells. The nir to be cooled en¬ 
ters at tlie iMise of tbe outer sltell and 
ascends to the top tliroiigb a heavy spray 
of cold water. Tbe air then goes down 
through an nimulur passage to tlie tsittoai 
of the inner shell and ascends through a 
shower of cold brine and la then drawn 
off through the central pljie to the blotvlng 
engine, lit tbe tank are located refriger¬ 
ating colla for etMiliiig (be brbie wlilch 
Is puniiMsl to the to]) of (ho tower and 
used over and over again. As the brine 
IsieouieH diluted 111 time by the water 
va|sir ooudeused out of the air tielng treat- 
mi, It must lie drawn off from time to time 
and eourentrated by Isitling. In this 
direct eniituet method there is no accumu- 
latlun of frn.st in any isirt of the machine, 
and tbe cooling b* much more rapid than 
with rerrlgcruUsl surfacea Pur these rea¬ 
sons this methud Is now generally em¬ 
ployed for cooling large volumes of air. 

The Newspaper of the Future 

By Robert Donald 

I P I were to attempt to forecast the 
future, and prophesy what newspapers 
of twenty or more years hence are likely 
to lie, I would Hn.\ with some ("onlldence 
(hat dally iiewspniiers will lie fewer, the 
teiidcnc.i toward eombiimtions will In¬ 
crease, and colossal circulations will con¬ 
tinue to grow. A imiier which has not 
at least a half-inlllioii readers will not be 
considered seriously ns an organ of the 
lieople Tlie weak newspapers wbleh ean- 
iiot spend huge sums on news, on features, 
and on circulation, will, of conrse be 
siiueezed out. and the pajier run as a lux¬ 
ury or for a mission, and not as a bust- 
iiesH enterprise, will become too expensive 
except for millionaire Idealists. There 
will, therefore, lie fewer newspais-rs, hnt 
the total etreutatlnn will be greater. The 
iwwer of tlnsie iintlonal Journalistic dread- 
noughte In molding and Influencing pnlilic 
opinion will not lie I(*sm, In whatever direc¬ 
tion their Influence Is exercised, nesldes 
the national newsiiaiiers. giving an epi¬ 
tome of life, and presenting the human 
and picturesque side of news collected 
from alt jairts of the kingdom and all ends 
of tbe earth, then- will Ih> localized newu- 
popers which will follow the method of 
the italloital press In preseating news. 
There wilt, I lio|ie, be a revival of the 
purely IcM-al country newspaiwrs, much 
Improved In form and style, otherwise 
public life will suffer a serious loss, Tbe 
more national iiewspaia-rs liecome the lens 
space will they give to sectional Interests, 
and we shall have sitedallzed dally iiews- 
Itapers to take the place of the apeclplized 
weeklies which now exist. 

The national newspapers will not con¬ 
tain less reading matter, but the pages 
w1U be smaller. They will he printed bet¬ 
ter and neatly stitched, and will, of 
course, include pictures In color. The 
future methods of distrlliutiou will be 
<)ttlcher, and clrculatloiiN will cover great¬ 
er areas Alrshljis and aeroplanes Will be 
used for tbe must distant centers; elec¬ 
tric trains and motonilanes, running In 
bpednl tracks, will also be used. In all 
the Ghief’cwiiterw of poiralatlon patters will 
lie dlstrllrated by electric or pneumatic 
tubes The morning and evening news¬ 
papers will lie merged, apd editions will 
come out almost every hour, day and night. 

News wilt bo collected by wft?el«ss tele- 
pbouew, and the reimrter win always 
have a rawtohle telephone with him, with 
whhdi he oan communlente with bis paper 
without the trouble of gohig to a tele¬ 
phone oOee, or writing out A dResage. 
At the oilier end the wiraleiMi ftdeiffRme 
raeeeage will he dMlvered to tht) 
printed to eolunm form. 

The chtof cim«wt«fdn to At 





Why hmld yow factory imdI 
more tluui twM todbei ilidtl 

Conct^ roofs are addiklet^ dm Iniheilt 
grade of &epsoof roofi, Tkair great 
and retukmg high cost hara ffa« «fliy 
objeettou tffffea againtt then. We«a k hot 
for these two (acton die concrete roof would 
be now—^BS it ii destined tobe in the future 
—the univeiial fireproof roof. 


\'M 


With Self Sentering you can bidd a llrong, 
light, concrete roof two inches thick. You 
can build it without form work or cantering 
oiaarkiBd. YcmcsnranlyssdeeoiiomiMUy 
rrah oi say cbaractei—phcMd, dema, mw tasdi er 
moaitor—M well m Rot rooti. 

Sell Senteiing ii s new form of expended awlel 
lor concrete tewfoKing end geaerai iirepiocfag- I* 
u e combined teinfeecaig end cenMieg—• eM>piace 
•leel Utk and rtud. 

Sell Senlormg comet in ibeels 28* wide and ig> to 
12' losj. It can be mtrvad in ihe Inetorr l» ssr 
denred rednii. It ie edapieble fat preeuealbr eU 


The Ganeral Fireproofing Co. 
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Carlxirundimitlk . 
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"Just aoDtv and heatji#^ 
Use iron or torchj^Xff^ 
No ocki-no 
AIooIm)I zTorcli^^ 

^|^non**ddflu* 
9±jg^y^^^^asUandmPt6m 
JI^\Jfjrnend$ Wfdwn-ware 
%^4flatan%-Ahttndf«dtMes 
taonK imp aed Idbomtogi 
k sow, mtk- w>*n» «Mt-ii««, ii». 


gmi a clearer, cleaner, 
I btig)tterlUiimiiiBtMNi,iittleM 
i coat, than any other l{ght- 
k hig aretem poai iUe to la- 
Hatall 1& the pnwie horne. 
" Every bouae bai ha oem 
Ugiiting plant«-aale, tore 
aM eoonomlcaL 

4fMir, WtmUl 


mss&arsx 


HieDettf Heail 



newMlHirwrH of the futnre «ill not be fr<,«« 
other uewaimperR, bnt from other metiioda 
of tUtteemluadna newM. 

At the iieopleV reerention hallo, with 
the c)n«tiintoxrttpb and the gramophone, 
or eorne more agreehble timtrument of 
mechanical apeech, all the newM of the day 
will be given hot from Its oource. People 
may become t(H> laay to read, and newe 
wilt be laid unto the huunc or office Juat mn 
gKH and water are now. The occuplern 
w*ll) liaten to nn account of the newa of 
the day read to ihem by much Improved 
phonographs while alttlng In their garden, 
or a bmiaebolder will have his dally news¬ 
paper printed in ctduiun form by a print¬ 
ing machine in bU liall, Just as we have 
tape macblneN in offices now.— Ahttraete« 
from a prtHttrntUil uddretii delivered be¬ 
fore the mnual (nmferenoe of the ln$ti- 
tute of JourmM*, York, England. 

Indift Paper and Ita Uaea 

By Willard F. Smith 

O KtS of the oldest and best papers 
made Is that called Indhi palter, and 
yet It Is little known e*<*ept to a verj 
few. The furmula for making It and the 
process by which It was made were for 
many years n secret known only to one 
mill, and all efforts to produce a similar 
taiper In gtlicr mills were failures. How¬ 
ever, patient eialeavor whs at lust re¬ 
warded Now good India paper Is to Ik* 
had frrtm at least two different mills In 
England, one In Italy and one In the 
tiulted States, and it Is Interesting to note 
that the American mill to solve the India 
palter problem In 1012 was the llrst mill 
In the United Ntates to make wood pulp 
paiier, which It did In the year IS-M 
The essential rc<iulsltes of India iMper 
are opacity, light weight, low hulk, 
sBKKtth fliilsh, streiiHth. and a certain rat¬ 
tle called “tinnluess.” To emtHidy all 
these characteristics simalta«ie<insly is 
one of the most dithcuU tasks In {laiter 
manufacture. 

OpacUy Is the first filing users of India 
paper bsik for If the printing shows 
through, the paper Is of no nse. Even 
with the most ojmkiuo shtet In light weight 
the utmost care Is nsjulred on the iwrt 
of the printer His make-ready must be 
iwrfect; every line and border must In* tn 
register with the opiKislte side of the imge 
ITie utmost esro must lie exorclseil in 
printing. A dry ink is sure to give the 
best results This dof*s not mean that 
the average flrst-class printing estBldlsh- 
ment cannot do the work; for It can It 
simply means that care must lie given In 
making ready. The writer was reeenlly 
informed of a printing job. hi which six¬ 
teen huudrwl irapresslotis i>er minute were ~ 
run with great success, proving that pro- j 
ductlon Is not restricted by the use of i 
lightweight iMipcrs. j 

India iMijier must lie kept for several i 
days by the printer in a room where the ' 
teiuiKiratnre and humidity are appruxl- 
nutlel.v. If not quite, the name as In the 
priming room, and, better yet. If kept In 
the actual room where it is to be printed. 
This will overcome curling or “cockle,” as 
it la known to the trade. 

Attention must next be given to the 
grain of the sheet, which Is In the same 
direction as the length of (he im|ier, while 
lielug made on the pat>er machine. The 
fibers when mu on the machine In many 
(iHies their volume of water naturally run 
vmt lengthwise and a sheet has more 
strength and resistance In that direction 
than the other; but It Is evident that the 
, filierB will seimrate one from the other 
more easily thou they will break. H Is . 
> this characteristic which f^l makes it < 
necessary to feed the parwr across its 
grain to the printing press. This also 
hrlnga the binding Iho same way as the 
tongth of the fiber, which makes a smooth 
flat book. The resiiUs When the sheet is 
printed “with the grain” the other way Is 
to draw It into wrinkles as does a Ilnmi 
' riieet when put through a wringer, 

Vfyi use of India paper until within a . 

} few: y«w in’SB Umtted almoat mcclnalvely 
>to fUhlel, prayer beoke and hyamala. Of . 
ikth eitih year finda eoim puhlUber uolng 
> tl lev i^p^rpmian with great 
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Don’t Q 
Scratch, iq 
Wear C? 
Duofold Q 

It’s the ONE un- a 
derwear that insures 
le UTMOST 
WARMTH with ^ 
the greatest comfort un- 
der every condition of 
winter weather. xJ? 

In steam-heated office 
storm-swept street 
hilly trolley you'll— 

always find W) 

I warmth with 
k comfort in ^ 

WSMBBk Improved 


^ Abrupt changes of tern- ^ 

39 perature affect If 111 llff I 

you thiough this two- 
^ ply garment. The 

‘In outer fabiic of long- Health Underwear 

fibred wool wards off 

4B 1*^6 winter winds, while the inner fabric of softest cotton is dHI 
cheerful and soothing to the skin. Between inner and outer 
SB fabnes are air spaces of generous size—that ventilate the pores, sU 
jgk help to absorb moisture, and keep the body fresh and clean 
as well as warm and comfortable. 

“Inside Man ” and “Outside Man” alike need DUOFOLD JKk 
” for Health and Comfort. Cxet YOUBS today from YOU R Dealer, ^ 

^ A FKBE SAMPLE OF DUOFOLD maiiHal, ahe an illut- W 

trmltd baaUat, thawint (A* MaMy StfUs, H'rttMe, and Siats jmp 

19 tm widek DUOFOLD it made, will be sent jwn an refuett. rBS 

dO DUOTOLO HEALTH DNDEKWEAR CO., 2S-3C Sbiskta StoNt, IIAnHi. N. Y. '||| 
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PEERLESS PATENT BOOK FORM CARD 
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aa-a4Eo»t Adom* Stroot, CNICACO J 




Fo.lUtar..te.kkMt«.. 

Bresident 
Suspenders —- 



“y/ Real Pleastirc to Use ItP^~ 
I the new India-Paper Edition of 

WEBSTER’S 
New INTERNATIONAL! | 

Only half as thick, only half ns heavy ns tin- Regular 
Hin Fklition. Printed on cxjicrisive, thin, strong, ojmquc, & 
kKi ^ ^ imported India I’ltper. Kxeelh-nt S 

mm'h prhitmgsurtWc Uleur impression 9 


answers with anal aiitlinrity at! kinds 
«r questions in IniikunKe. history, iteie 


Bter* than 400,000 Vosaabulmry Tmnnm 

SaOOO Bkwrotithlswt EntrlM 
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8700 Fe«ea 

New Disrlded Pace 


I Go 4 k Co Meniam Cos I^pringfleid, Mass. 
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The Unit Principle in filing: cabinet* 
it the iielit iilea. It saves y<iu space, 
time and money. It will place the 
BBtne efficient methods at your service 
whether \ our business is small or large 

Blli^Equlpmeat 

supplies the best soluuon for every need 
and Its use is a busipess asset to any 
office. Therefore it is to your inter¬ 
est to write for Catalqe No. 101 today. 

Globe-WwnMie nMaS eu be bad dther 

•t til urel or with i#M wietlor sod neel initslon. 

3ntedciMciilA*dbk 


CINCINNATI 


lAW^ 


The Finish Should F 
Eonal The Quality | 
Oi Your Products ^ 

The finnh you give your ^ 
product wiD pifobabV luidy 
influence the measure o( ■Bt»' i j; 
faetkm it give* the purchaser. 

For all vamidi finitlm U will <■ 
pay uou to use a varnish scien- I P 
tificaily adapted to your require- . 

. menb, ' ^ 

No matter what your pro- j ? 
duct, if you use varnish you wiB ^ 
find in die extensive line of !p 


C’WLlttleBlu.ngi" 

VARNISHES 

a finuh scientifically adapted td 
your neada, If you are using just 
ordinary vamish it will probably 
be to your advqnta^ to write to 
us about yotir' particular needs. 
There's a "HWh Standard ” 
Pamt, VamwK, darnel or Stain 
for every purpose. 

Valuable Books—Free 


THE LOWE ' 
BROTHERS CO. 


DXYTON, OHIO. 


Valuable Books 

Practical Electricity 

Fonnwly iwfablMd uadw bll. sf Eleeliica^ 

q A Milf-tduoaiiiit work oa tledrferir.ewwiiia ihs kM ^ 

prwtkvl wockiMsiwajasn auTTCbs kiww 

williaul OYsrvrtwhaus hun wilk ihsity. AUt^ ihe pnao- 

wnsatssftMAScM 

eooiinictieo ond oimmmtvm «oeh m wifl U «Mouats^ » 
imcbuIbkctii^tMiaiwMitiiwsM wkhm iu ossa. 

Electric-’Wmng, 

Diagram 

emi Switchkoards 

witai i a n . IwiM. e—irsaw. tUrtrln s a sad *a ahtw iatattd 
nsirbantuMd , *• • 

Complete ElecWical 
, Library 

• As istaptsirt* hhruy of ptsmImI tad tatsmtnrt bttb os 

tka voJvoMt whaa ttld tipsnidji an St folatn I 
Arithmtteofaaetntity.lbletam. ... $1 00 
£lmelHcJt» SlnvUfiaA. I74ptstt. 32 dkmwsicia. $ld)0 

»,.oo 

Mow to Boeomo « SoeooMm/ml Sloetrioimo, 

2(Mptttt. Ulawtitd.$1.00 

,uo 


Telephone Construction, 
hstallation, Wiring, \ 

Opmtion and 
Maintenance I 

q Ca.«thawk«i|dtttf w ayK l i«tadapwM^rf 


Practical Stem and Hot 
Water Heating and 
Ventilation 

q Aa driaiBtl tad tshautan week dttc ri hks all ih* wiaapai 

Iwa, ka arUawtt nMta of hesliat tad v a O i f i b oa. mb and 
data lor aaiatlaia ndaSra. mt wd tucb aihw Itbitt tad 
lafonotliiM w make u to lodliiMaMbb wwk fat hatbat eu- 


Modem Steam Engineer¬ 
ing in Theory and 
Practice 


mSan, 

;^the noam m^mna bTl^TllMr aMcribee * 

fn ihrwM Upon rM^^^ktaJmSood pries 

MUNN & CO., Inc.,Publishers 

361 BrawKvay. New York Cky 


pttooeea Nov we find it wed In prtnUug 
the works of our stondUd authors and 
poets, the latest Issue of our prominent 
dtettonartes and enoydlopsedliuir eurrent 
literature, adrertlslng matter, and mall 
order oatalognea One progressive adver 
User changed from the heavy catalogue 
paper used many years in hhi aanwl deta. 
logue to an luexpeusive forth of India pa¬ 
per and saved over iao/)00 on the issue, 
the principal item being seven cents in 
IHMtage for each catalogue. A good illus¬ 
tration of the saving in bulk and weight 
over the paper heretofore used Is found 
in the new edition of Webster's diction¬ 
ary. The old dictionary measures 8^ 
inches by 11V& inches, has 1,7(16 pages, 
and weighs P pounds 11 ounces. The new 
edition, printed on India paper, is sloe 9 
by 12, has 2,624 pages and weighs 6 
pounds 13 ounces. Tbaoid edition is four 
Inches thick and the new edition two and 
a quarter inches thick. From this it is 
seen that a book with pages of approxi¬ 
mately the same slse, the number of pages 
has been increased about 800, the thick- 
ness reduced one and three fourth lucbes 
and the weight reduced nearly three 
pounds. 

In addition to the advantage of omall 
bulk and light weight, both of which are 
BO important, India paper baa a wonder¬ 
fully soft, smooth surface. It takes line 
cuts, steel engravings and xlnc etchings 
lierfectly and very good haJf-tonea. It 
has one more quality which is really re¬ 
markable, and that Is it does not suffer 
from rough usage as one might think; it 
stands up under hard wear, and it badly 
crumpled by any mischance it can be 
smoothed with a heated iron and made as 
good as new. 

A New Mail Carryinif Railway 

(OoncluM from page IM.) 
being transmitted without physical con¬ 
tacts through pilot colls imbedded in the 
track member leading to the operator's 
otRoe. 

When descending a grade, power is re- 
geaenibed back into the line, the conserved 
energy serving better than a physical 
brake in keeping the cars Close to syn¬ 
chronous speed. 

This system has certain advantages over 
miniature electric railways without mo- 
tormen, which must be perfectly obvious. 
The same unit of power will send a car 
farther and faster when applied as a 
direct push or pnll than when exerted in¬ 
directly through gearings, bearings, sales 
and wheels In the form of wheel traction. 
In lien of the motor, its accessories and 
bousing, the cars carry only a light pro¬ 
pelling member, which being placed be¬ 
neath the car leaves the entire car space 
free for freight, thus effecting a saving in 
weight, care and cost, and increasing the 
carrying capacity. Instead of being limit¬ 
ed to moderate grades, the cars may be 
designed to take any grade, enabling the 
delivery and dispatch of malls from ter¬ 
minals located In second story distributing 
rooms of ismt olLiies, as in the New York 
Oantral terminal station, thus obviating 
the cost, delay and Inconvenience 'of re¬ 
handling. as well as the lifting and lower- 
ling by elevators. 

As each wheel turns independently of 
the others, resistance Is reduced and the 
grinding on grades, caused by the rigidly 
connected wheels of wheel traction sys¬ 
tems, is eliminated The speed of the cars, 
not being deiiendent upon the tractive ef¬ 
fort or revolutions of necessarily small 
wheels, is limited only by mechanical laws 
and strength of construction. Instead of 
the irregular and disconnected behavior 
of motor-driven cars, whldi render opera¬ 
tion under close headway hazardous, all 
cars moving in synchronism, like backets 
on a belt, must move unlfoAaiy over suc¬ 
cessive sections of track, thus rendering 
the system immune from coiltslons while 
endowing it with a fur greater carrying 
caimclty than can be expected of systems 
which require block systems and minutes 
of beadivay between cars. Clearly, a sys¬ 
tem wbkb allows thp dlspateb of oars 
every live seconds has twelve times the 
capacity of eysteme which reqttixe at latet 
sixty seconds betteesa can. 
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AN U.LUM1NATIN0>SHELL FALLING AND DISCLOSING AN ATTACK.—[S«e page 282.1 
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The vuifiiinf o] thin jouiual w tu tevotd accuratelu, 
Btmplu, <inil inicreMlinglu, the inn Id's progress tn scion- 
tifle knowledge and industiial achievement. 


A Destroyer of Destroyers 

A t 11)0 fliNo Ilf tlu' TliisHi.i'.lniiiuiest' War, the 
chief eiiKiiieer of a ItiiNNlnn torjaMlo lioiit do- 
Klro.M'r, Mini hail iiiiHnert Ihlouch tM’clie nioiitliH 
of acMte service In the ilefense of I’ort Arthni, eulled 
at this olllee, and in dlHciis'ilnj; the e\iK'ilence of the 
Uiissinn desiro.t('!■ fleet dnrlnt.' the sles'c, stated his 
helief that tile larRi'r and faster ileslro.wrn of the 
future m'ouUI lasaiaje so swift, ahle and iiowerful, as 
to call for the deslk'u of some siieelal Ih*** of vessel 
to deal ultli them 

That eoniersatloa is called to the writer's latud hj 
a dlH|iatch ft mu one of the llritisli doek,vnrdK, deserih- 
liiU n ne« tjis' of erulser which ha.s heen desluimtcd bv 
the First land of the Adujlralt.\ as n "destro.ter of 
destroyers’’ 'I'he vessel Is described as beliiK of :i,W.)t» 
tons dlsiilucemeiit and eu|inhle of a coutlmious sea siieed 
of thlity knots She is eiedited M’lth u belt of tlve-liieh 
annoi and n buttery of -17- or (i-lnch rntdd-fire KUns 
It Is slated that elKht of these ships are at present 
under const met Ion for the Itritish navy 

If the vessels ate heliiK built tor this specified dut.V, 
their sjieed, haiteiy, and protective (lunlity are none loo 
lai'k'e for the diilv asslttnisl to theiu. The luodern de¬ 
stiny ei has uradnaled from the "boat" into tile "slilp” 
Tliaf It Is eminenllv seavvodhy was provevl in the vvin- 
toi of last veai. when our desiioyer fleet, on its way to 
< iiba, was stilijeeied for several days to one of the 
lleicesi siovnis ever e\|a-rleneed in the western North 
Atliiliflc-and thi'se vessels, ho It rememlierisl, were of 


The Interstate Commerce Commission and 
Safety on Railroads 



openidncr conditions of the raHioads of the I nited 


Stales so far us they are related to the safety of the 
traveliuK ])ulilic. The bill Is based ii|iiiii the suKites- 
tion.s of the ofliclals of the t’ouiinissvon Its object will 
be to eoiuiiol th<; railroads to maintain theli eipdiunent 
and roadbeds at a sutficieut standard of excellence, and 
to run their truip only at such siieeds us are justllled 
by the existlnt^ physical coudJtloa of the track, equip¬ 
ment, and siKiiul syuteiu. 


As matteru now stand, the Conunlwdon is empowered 
to investiKate all railroad wrecks and make such sug- 
ueatloiiH for the improvement of the tracks and equip¬ 
ment ond the methods of operation as It may deem 
necessary. Beyond this the Oommlssioti cannot go; Its 
recommendations are not obligatory upon the rnllroade. 
It contends that the railroads have Ignored Us findings, 
and In the matter of ivrotectlug the traveling public, 
it finds Itself In practically the same predicament with 
which it was confronted In the matter of rate making, 
liefore It obtained adequate Federal authority to en- 
force Us rulings 

Now It is eertaln that ti bill which seeks tu confer 
iilKiii the Oummlsslon such far-reaching jHiwers as this 
will he met with the .strongest opisisUlon, nmluly on 
the grouttd that it idaces in the bands of a few men 
the iiower to Impose u|kiu the railroads eMieiidllures 
for roadlied and e«jul)iraent which might prove to lie 
altogether ruinous. 

The Importance of the bill and the grave conse- 
qiieiices which would Uillow from a loo zealous exer- 
c-lse of the powers which It will confer, are not lie 
denievl, as will is* seen from the fact that if the (Commis¬ 
sion, e.\erelsliig Us etilurgi-d power to the full extent, 
sitonid order tlie railroads at once to replace all wwaleii 
cars by Cars of sl«*el and to introduce a block signal 
system on the whole of their traokK, It would mean 
the imiiiedhite ex|s‘uilllnre of something like one bil¬ 
lion dollars That the ('ommtssioii would make any 
sueh iibiise of Us isiwers, or that It would exercise 
them in any degree' that would tie harmful to the inter¬ 
ests of the railroads. Is tmiirolmble. On the contrary, 
the record of the work done by this excellent IhmI.v In 
Ihe mutter of Interstate eommeree and rate odjiistuieut 
gives every reasein to helh've that, If they are given 
the power III enforce their suggstlons made on liebalf 
of imhlle safely, they will do so In a manner which 
strikes a Just and fair iiiHiii lielween the interests of 
the railroads and those of the luihlle which they serve. 

The futidameiilal pnuelple of the Interstate Oom- 
meree Act of IHS" was that rates, regulations and prac¬ 
tices affeetliig Interstate trans]>ortation should lie rea¬ 
sonable and just and devoid of an undue and unreason¬ 
able discrimination Subsequent legislation strength- 
einsl Ihe hands of tin' (Vnuiuissluu hy giving If the 
I'ovvei to enforce Us snggosthins and impose iieiialties 
In lIKKl, during a cuiigressioiial Investlgalhin Into the 
relations of carriers to the coal and oil business, an 
act wa.s passed Incronslug the imwer of the (lommls- 
slou to regulate Interstate commerce and conferring 
uiioii It niitborliy to pre.scrll>e for the future Just and 
reasonable rates, regulalloiis and practices. During the 
lierlmi from 1S87 to lOOtl there were filed with tile C’om- 
uilssion .s7k claims, and Is'tween the passage of the 
lleplmrii Act of JOUC and Ihe year 1011, .'t.l.tS eom- 
pbilnts were flieil, and li.ciOd deelslous were n'lidered. 

We commend to our readers an article written by 
.Indge Judsoii C! Clements, then chairman of the Tnter- 
stflle Conimerce Commission, which apiieared In the 
SIILNTIFIC Amebkan of .Time I7fh. 1011. The facts 
above given are taken from that article. In vvhleh the 
Judge went on lo say tlmt. ui> to that time. 2:t0 crlra- 
liial tirosis'iitloiis bad Ihs-ii Instituted for violations of 
the act, ami about three quarters of a loillion dollars 
111 lines had bev'ii collected from guilty shlp|K-rs and 
carriers, Uepnrntlous, aggregating over 82.(iOO.lKKt, had 
lH»cn ordered in forinnl contested cases, and over one 
million dollars had Is'cn nllow'ed upon the n|i|illeatlon 
of carriers on stipulated facts and suitable Inquiries 
Thi' iiasH/ige of the Interstate Commerce Act of 1NS7 
was Hlreiiiioiisly resisted upon many grounds, constltu- 
tloiinl iiiid otherwise "It w'as alleged,” says Judge 
Clements, “to Ik' radical, revolutionary, un-American 
and of iinjustlfinble Inlerfereiice with the freeilom of 
contract and w’lth ancient commerclnl usages.’’ Never¬ 
theless, we doubt If to-day anyone, eitber Inside or out¬ 
side Ilf railroad elreles, will deny that the work of the 
liilersliile Comineree Commission Ims been of inestim¬ 
able benefit botU to the railroads and the public at large. 

It Is scarcely iieeeswiry to state that the movement 
to sfreiigtheii Ihe hands of the Commiaaion la prompted 
bv Ihe e\)ierleiii-e that body liaa bad during the iiost 
two or iliiee veiira with the New Haven Rnllrnad, lii 
Its endeavor to secure certain physical changes In the 
loadbeil amt is|ulpnient which. In the opinion iiT the 
Commission, were necessary to prevent aucli fatal nccl- 
ileiils as liave made that road notorious. It la well 
understood and. liidei'd, the (lommlsaioti In Its recent 
rejMirt lias made it clear, that if the railroad company 
lm<l inade certain impiovements, both In the maluleu- 
ance and oTH'rnlloii of Its roads, some of the later ucci- 
deiils, ill all priiliablllly, would iiof have occurred. The 
Commission suggested these cluinges to the company, 
and Iheie Us isiwer ceased. It lacked Ihe Federal au¬ 
thority lit enforce its findings As matters now stand 
the Commission cap merely investigate and Suggest; If 
the present bill Is pawicd the ('ommliialon will be able 
to investigate, draw Its conclusions and enforce Us 
mandates. 

The excellent record of the Commission lu its hand¬ 


ling of the rata anutltfloa 18 «n to tbe 

tlon which Is sura to be nitBe<t ttiait the iMIkWgh (if' 
the bill may subject the railroads to the UhPo^ou of 
Obligations In the way of wholeeaki bettwiaente «hd 
improvements which w'Uli be ruinous to their prosperity. 
There Is nothing to justify such a fear. Federal oou- 
trol of the ivhystcal equipment of railroads, so tar as 
it has been exercised In the past, has been marked by 
forbenratire and Just discrimination. This Was shown 
In the matter of tbo enforced equipment of trains with 
airbrakes and automatic couplers. Whenever a rail¬ 
road iiroved to the Commission that Its fipaoctal condi¬ 
tion was such that it required more time tor carrying 
out the Commission's mandate, the time w'as allowed; 
and we have every reason to believe tliat the same spirit 
of fairness will govern the Commlfwlou In the matter 
of roadbed and rolling stock and the proper adjustment 
thereto of the sliced of trains. 

Bomb-droppinjr in the Balkami 

I T Is even yet too early to give a detailed or critical 
account of the part that bomb-dropping played la 
the war against Turkey. Enough, however, has 
Iieeu learned from the reliable discussions Which bare 
apiieared In the technical press to confirm the conclu¬ 
sions reached long ago by military men. 

The question of bomb-dropping must be viewed from 
two asiiects; What is the effect of the dropped bomb? 
Can the bomb-dropping aviator fly sufficiently high to 
escape an enemy's bullets and still drop explosives ac¬ 
curately? 

Fxiterlence lu the Balkan campaign seems to show 
that the moral effect of an exiilodlng bomb that falls 
from the sky Is greater than Us actual destructive 
effect; also that a height of at least 4,000 feet must be 
maintniui'd if the Isiuib-dropiier Is to perform his task 
In safety. 

Thus on DeeemU'r lilth, 1912. Moutoussla, on a flight 
from Trevezn to Janlna, throw bombs from a height of 
6,(100 feet and created a panic; but the fabric of hU 
wings was pnnclumi by hostile bullets, so that be made 
his escape not without difficulty. Another Oreek, Capt. 
Bares, was rraclied by bullets even at a height of 0,800 
feet, but he too made good his escape. On December 
22ud, 1012, Moutoussis threw bombs from a height of 
0.200 feet at Janlim with good effect; but again his 
machine was bit liy Imllets, without tsdrig crlppU'd. If 
machines can be struck at such bolgbls, the aviator 
oseapes only by the luckiest chance. 

A responsible witness, the English flier lledley, vs'ho 
was with the Bulgarians liefore Adrlaimple, testifies 
that one of the many minarets of a m<mque was de¬ 
stroyed by an aeroplane Immb dropped from his ma¬ 
chine This siieaks well for the destructive power of 
the light bombs earrh'd by aeroplanes. On the other 
baud, tlie lilt was a stroke of luck. It was not even 
notiev-d b> the pilot himself, and was made known tO’ 
him only by other pilots and by Turkish prisoners. 

If the Balkan exiHiriences teach anything, they teach 
that the importance of aeroplane bombs lies In their 
moral effect—in the Impressinn created that the ma¬ 
chine In the sky Is u real source of danger. It Is con- 
ceivable that In a kind of hand-to-hand fight (the ma¬ 
chine hugging tbo ground and dopeudlng on speed for 
Its safety) bombs might become verj- formidable. But 
at great heights the machine gun is suiverior to the 
bomb. 

There are several obvious reasons for this superiority 
of the gun over the bomb. It Is clear that If a bomb Is 
to be dropped accurately, the pilot must fly almost 
directly over the target and expose himself to the long 
point-blank range of high angle Infantry fire. If the 
marksmen are gviod he may be brought down. But If 
a machine gun Is mounted In the aeroplane and the 
aviator relies uikhi It instead of uimn bombs, he may 
keep well to one side of his target. Circling around 
be will quickly get the range. What is more, be bas 
all the advanUge of noting the effect of his bullets from 
a great elevation, ait advantage much coveted by artil¬ 
lerists and Infantry officers who experience the greatest 
difficulty In seeing exactly where their missiles strike. 

That the day Is ntit Very far distant when machine 
guns will be mounted on aeroplanek was clearly intU- 
calt>d at the recent Baris and Loudon exposltioiiB. Oil 
both of these occasions very large Mplaues were ex- 
biblted with machine guns mounted In very advan¬ 
tageous iiosltlons. The weapons were carried In the 
foreiiKist iiart of the biplane In the nose of the pointed 
car, so that they could cover the entire field In front 
of them. In that position, however, they could not be 
nsed nt all against an aerial pursuer. 

Atsirt from the greater accuracy which can prob¬ 
ably lie attained with machine gun fire, bombs may 
become a mmree of danger to the machine In which 
they are carried. If the, fire of an Infantry regiment 
or two lie concentrated on an aeroplane there is a 
chance that the explosive freight may be otmek, with 
disastrous results. There «eama to have been some Init- 
ling of this danger !n the Balkans, tor Fiencb pIMIe 
before Adrtanople rafused to taka boaUw aboard. ' • 
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bMn wade on Qemun WUNhlpe with lifted pro- 
jeot^ wUoh it is thought may tahe the iilaiw of the 
eleeteto Mindilight. The projeetUe. wUoh le flUed with 
oilulam earUde, is fired fWm a oamuin, and nnoe it is 
l^ter than water, after striking, it oomes to the surfaoe. 
During its immersion, water is automatiaaUy admitted, 
■od produoes acetylene gas, whioh bums with an il* 
lumlnation equal to that of three thou^d oandlea. 
The plaeing of a few of tiieae around, a distant enemy 
would oertainly put Urn at very serious disadvantage. 


The Assouan Dam on the Nile can be oidled upon to 
fumirii a large amount of hydraulic power for operating 
an eleotrio plant; it is estimated that it would furnish 
no leas Mian IfiO.OOO honwpower. During five months 
in the autuii)tt and winter the watm* of the Kile ao< 
onmulates in the dam, and when it overflows the height 
of the resulting fall and the great volnme of water would 
furnish some 160,000 horse-power. Current could be 
used for the manufacture ftom the atmosphere of nitro¬ 
genous products for use as fertiliser. This would be of 
great value to the country, for It is stated that Bgypt 
imported no less than 13,600,000 worth of fertllhen 
during the last year. 

The First Psassge of the Panama Lecfc.—On Septem¬ 
ber 30th the first passage of the looks at Gatun, Panama 
Canal, was made by a tugboat. The water in Gatun 
Lake was 65 feet above sea levri, or 30 feet below its 
Wtimate level. The upper lock was fillad slowly in the 
forenoon, and in the afternoon the water was admitted 
to the middle and lower locks. At 4:46 P. M. the 
level in the lower looks having reached tiie levri of the 
Atlantic, the gates were swung open mid tiie tug 
entered, the historic event being heralded by the cheers 
of the assembled thousands. Atfl:45 P. M. the tug passed 
from the upper look to Gatun Lake. The test was made 
slowly and with oomplete success. 

Twelve Years Bzperieaoe with Autenuitic Stops.— 
The automatic stop has had some twdve years of trial 
under various conditions, with the result that four 
municipal rapid transit systems have them in satia- 
faotory operation, and three of these, after demonstrat¬ 
ing t^t the stop increases both the safety of travel 
and the Uafflo capacity of their systems, have ex¬ 
tended their use. The finest performanee is that recorded 
in the New York city subway, where the stop makes it 
possible to run trains under a headway of one minute 
and forty-three seconds. The automatic stop is a tell¬ 
tale upon oareleBs or inefficient motormen, sinoe it 
affords a record of the fact that a signal has been overrun. 

Ndseleas City Streeta.—There is coming into use 
in Germany a cheap and rendy method of asphalting 
a stone-paved street whioh is showing good results. 
The spaces between paving blooks are cleaned out to 
the depth of about an inch, and then a layer of melted 
asphalt is flowed over the street surface, the depth of 
the layer being about one inch. Before it is cooled, sand 
is sprinkled on and the surfaoe is smoothed. At Frank¬ 
fort a section of this kind is now laid, and it appears 
to stand the wear remarkably well. Should the method 
prove a success in general practloe, it will afford an 
excellent means for deadening the noise of city traffic 
at a small expense. It is quickly carried out and it need 
not stop the circulation on nnrrow streets for any length 
of time. Moreover, repairs are eerily made. 

Succesafkl Gasoline Locomotive.—At the Schneider 
mines in Franoe there are being made trials of a now light 
locomotive with a 70 horse-power Intwnal combustion 
engine. A novel feature is the use of naphtlialine ao 
fuel, employing a special carbureter. It is claimed that 
the present locomotive is the best solution of the problem 
of a small locomotive for use with trains on a narrow- 
gsge railroad. The trials made near Havre showed 
excellent results as to general working as well as fuel 
consumption. Advantages over steam looomotaves are: 
rapid starting, no boiler upkeep, suppression of water 
supply along the roadv ease of driving and absence of 
danger, reduction of dead weight to the least amount, 
small hulk of fuel on hoard and absenoe of smoke and 
cinders. 

The Forty-thonsaadth Lacomativa.—That a firm of 
builders should have recently eompleted its forty-thou¬ 
sandth locomotive bears testimony to the magnitude of 
the loaomotive-building industry of this country. The 
Baldwin Locomotive Company, who have aaaompUsfaed 
this feat, built their first locomotive in 1882. The 
one-thousandth was turned out from the works Ih 1861; 
and in 1880, the five-thousandth looomotiva appeared. 
No. 10,000 was built in 1889. and No. 20,000 in 1902. 
It took only five years for the aompany to build its next 
10,000 looamhtlves, and the present year aasa theoomple- 
fion of the forty-thousandth, a fkst passanger "Paotfle” 
type. This looWotlve haa oylinden 26 fawhas in dia- 
matar by 26 iaohee atrohe, SOdaoh drivbig whaok, 
ijm Wttai* feat of haating riuCaae, irriglha 189,600 
iMMhiSakW has a«ta«riWfM^af |^^ It 

fNM'lMtttiar'ttM' ItniHwlTaaia I tah r^ . 
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Salvay’a Oaaarority.—Emast Solvay, discoverer of 
the soda proeess that bears his name, celebrated the 
60th anniversary of his discovery on the 20th uH. by 
giving more than $1,000,000 to educational and chari¬ 
table institutiona and to the employees of his firm. The 
universities of Pans and Nancy each received $100,000. 

The F-Baya Do Not Exist—The discovery that 
was announced of a new series of rays, the F-rays. has 
just been oontradioted. According to very precise and 
detailed information published by the Eclair, it apiiears 
that the results obtained are not at all conclusive. 
The F-rays appear to be an illusion similar to that of 
whioh the scientific world was a victim when the physioist 
Blondlot, professor at the Faculty of Nanoy, professed 
to have disoovered the N-rays. 

Farmantafian in the Paper Industry.—^Among the 
recent improvements in handling paper making materials 
is a proaeM for extracting the starch from <!Otton rags 
that are used in making linen papers. Praetically 
all cotton cloth has some kind of a filler, and much 
of this is starch. In clippings from new cloth there is a 
considerable amount of starch filler. It was the practice 
formerly to soak the rags In warm water, and then to boil 
them in an alkali solution. But the effect of the alkali 
on starch is very dow, aa it causes the starch to swell 
up, so that the solution reaches the inner part of the 
starch grains only with difficulty. Malt is added in the 
proper amount to convert the starch into a soluble sugar 
whioh readily dissolves out ot the fiber of the cloth and 
leaves it free of the flUer. The active principle of the 
malt is the “enxymee” that attack the starch just as they 
do in the brewing prooeM, and convert it into a form of 
sugar that is easily disposed of. 

Delavaa'a Comet.—^A telegram received at Harvard 
Observatory from Capt. J. L. Jayne, of the United States 
Navri Observatory, gives the lollowing position of 
Delavan's comet aa observed by Burton: 

September 27.7204 G.M.T. 

R.A. 21h. 60m. 37s.6 
Deo. —1 deg. 37 min. 33 sec. 

The following position received from Prof. W. W. 
Campbell, of the lick Observatory, is from an observa¬ 
tion by Friif. Aitken: 

September 27.7201 OJd.T. 

R.A. 21h. 60m. 388.5 
Dee. —1 deg. ,37 min. .36 sec. 

A telegram from Prof. A. 0. Leusobner, of Berkeley, 
California, states that Nicholson and Miss Kidder find 
Delavan's comet identical with Westphal's by inter¬ 
polation applied to the ephemeris given in Attronomtachi 
NachriehUn No. 4619. The period is 61.121 years. 

The Death of Professor J. B. Eastman.—Pnif. John 
Robie Eastman, the astronomer, died at a pnvato 
hospital at Franklin, N. U., on September 26th. He 
was 77 years old. Prof. Eastman was an assistant at the 
United Stateq Naval Observatory at Washington from 
1861 to 1865, and professor of mathematios sinoe then. 
He was retired for age in July, 1898, with the rank of 
captain. In June, 1966, he was promoted to the rank 
of rear admiral. Prof. Eastman was the first president 
of the Washington Academy of Soiennas and was in 
charge of the mendian circle work at the oluiervatory 
from 1874 to 1861. He was also in charge of the transit 
of Venus party at Cedar Keys, Fla., in 1882. Prof. 
Eastman prepared and edited the Second Washington 
Star Catalogue, which contains the results of nearly 
80,000 observations made at the Naval Observatory, 
1866-91. He was the author of "Transit ('ircle Observa¬ 
tions of the Sun, Moon, Planets, and Comets,’’ 1003. 

Nanjffila’s Bamarkable Comet.—^Neujmin’s comet 
haa aroused not a little interest among astronomers. 
It was disoovered on September 0th last, five days 
after Metcalf’s comet. From private sources we learn 
that the period of 2.5H years, calculated by Einarsson 
and Nicholson, is probably oorreot and that the object 
la really a oomet, although a very queer one. It was 
disoovered in the Crimea, where the Pulkowa Obser¬ 
vatory maintains a station mainly for the observation 
of asteroids. The object was found on one of their 
photographic ]dates and was at first supposod to lat 
an asteroid, as there was ao evidonoe tA nebulosity. 
The discovery of new astwoids is not cabled to Amer¬ 
ica, but the discovery of now comets is so cabled. When 
notice of the object as an asteroid reached Bergersdorf, 
near Hambuig, Germany, it was observed visually, 
and it was dMided to be a oomet. Then it was 
that the news first reached America by cable. Viewed 
in the great telescope of the Terkee Obeervatory, the 
object indeed appears like an asteroid, hut it has a 
very faint rwhulous ippendsge whioh, to the practised 
eye, distinguishes it from an asteroid. Hence the object 
is nearly all nucleus. Were it not for presence of 
the laoonapiouous tail, the stai^ike appearance of the 
object might easily mislead even a practised astronomer 
into taking it for an asteroid. The comet is barely 
vMhla in a fiva4nob triasoope as a small lalnt hose. 
Tba MMAt by aa ehaaaa can aver be seen with the 
naked aya. 


Aeronautica 

A French-German Air Treaty. —The Lunevillo incident 
has resulted in a eonvontion betwiHUi Franoe and Ger¬ 
many, whioh provides for the future landings of air¬ 
craft in the resjiectivn territories of the two countries. 
In case military aircraft in distress are driven over the 
torritory of the neighboring counlry, the pilots are to 
hoist approi>riate signals and bi descend as siKin as 
possible. 

Harnessing the Flying Machine.- Thomas William 
Carey, of New Orleans, Ija., lias secured a patent. No. 
1,070,011, for an aviation apparulus which iiicludes a 
circular trackway with upjier and lower tracks and a 
flying machine held to the trackway and guyed to pre¬ 
vent irregular movements. Home of tlie guys extend 
fore and aft to prevent pitehing and others extend trans¬ 
versely to prevent canting or rolling. 

Airship Starting Reservoir Acts as a Float. - A patent. 
No. 1,070,576, has been issued to F. B Bell, of Kl Paso, 
Texas, for a flying machine in which the gas engine is 
started by air from a reservoir for compressed air and the 
reservoir is located in the lower part of the machine 
so it can serve as a pontoon when tlie mai;hine descends 
upon water. A series of tanks form the reservoir, and 
an air oomprossor driven liy the engine compresses 
air m the tanks. 

Moreau Wins the Bonnet Prise.—On September 24th, 
Moreau with his self-nghting aeroplane won the Itonnet 
prize by flying half an hour without touching the levers. 
Lieut. Lafon accompanied him us a iiassciiger to verify 
the pcrformanoi*. It is said that a strong wind was 
blowing at the time, that the monoplane rolled and 
pitched, but invariably returned autouiaticaliy on a 
level keel. The Scientific American has fully de¬ 
scribed and illustrated the Moreau machine 

The New German Zeppelin “L.ll."—The Zeppelin 
workshuve complete*! the "L. II’’ She is said to be 
afar safer type than the ill-fated “L I ’’ Her length 
is 641 foot; in other words, she is 10 feet longer than 
the "L. I.’’ Her breadth is 49 fi-et. There are three 
cars, two of whioh contain the engines, while the third 
is intended for the officer in charge. The total engine 
power delivered by the four motors of the ship is 800 
horse-power. It m bojied to attain a Sliced of no loss 
than 76 miles an hour with this vessel. 

A Wind Deflector for Wings.—M. Constantin, a 
well known designer abroad, has applied the principle 
of the ’’saute vent’’ or wind deflector to the wings of 
an aeroplane, and it is said that surprising results have 
luien obtained. The defieetor eomprises plates placed 
forward of the wmg and curving upward toward the ronr 
in such a manner that the wind is deflected up and away 
from the wing. Thus the wings of tlie aeroplane are 
protected from the direct fonti of the wind on their 
upper Burfaees. Tlie object of (,Jie device is to increase 
the rarefaction of air above Uie wing, thereby increasing 
the lift. 

A New Airship Type.—The airship “Veeh I,’’ which 
made its first ascent on July Sth, lost, at DUsseldorf, 
embodies some new principles in its construction The 
attempt has been moile to combine the merits of rigid 
and non-ngid systems. A ste*>l tube framing covered 
with fabnc runs from the bow to the stern beneath the 
gas bag and is of such proixirtinns that it contains 
the cabin and serves as a passageway. This kis'l frame, 
for such it is, houses two 130 liorso-power Mprct>des 
motors, the pilot's cabin and the passengers’ cabin. 
Tliu Vessel IS dnven by four wowlen propellers eiirried 
on outriggers. A largo vertical rudder and a honzontal 
rudder are mountod at the stern. The entire keel 
frame can Isi very quickly detached from the envelop 
and separat(4y transported. The vossol is 80 meters 
long, 30 meters in diameter and has a oatmeity of 8,000 
cubic meters of gas. 

The Gordon Bennett Race.—The raeo for tlie Gordon 
Bennett trophy was won this year by Maurieo I’revost. 
Because there was only one foreign competitor, a Bel¬ 
gian named Crumbez, the race was really a contest 
among Frenchmen, and heneo aroused but little interest. 
Fur all that it was a remarkable competition, chiefly be- 
iiause of tlio roiHird-breakiug speeds attained. Maunoe 
I*revoRt covered the course of 124 77 miles in ,59 min¬ 
utes 46| seoonds. His average s|M'ed was more than 
125 miles an hour which >s more than two miles a min¬ 
ute. That ifl tlie fastest s)HH>d yet attained in a flying 
machine. There were two otlier French coniiietitors 
besides Prevost, 'namely, F/iigeiie Gilbert and Kmilo 
Vedrines. Vedrinoa also broke all speed reconis, but he 
finished nevertheless 1 minute seconds behind Pre¬ 
vost. Crombez, the Belgian, finished last, his time 
being 1 hour 0 minutes and 62 sot-ouds. Then* was 
not much variety in machines. Provost, Gilbert 
and Crombez flew Depordussins, and Vedrines a I’omnor 
I|rovo8t out down the surface of his wings until they 
were only 96 feet square. There can be no doubt that 
this helpied him to make speed, but il also mode lauding 
dangarous. Ho flow at midday and kept rather low, 
ranly aiowsting aa elevation of 36 feet. 





The Biggest Flying Machine in the World 

The Remarkable Biplane of Sikorsky 


I N a recent num- 
b e r of the 


idKHiU 1 c hlplnne 
w h 4 c h wuH do- 
HlKiKMi by Sjkor 
ak4 II n d which 
flew for liiHt over 


at St IVIersburg 
on AuicuhI lat 
Accord! tiK to a 
detailed deacrlii- 
flou iiuhllHhed in 
the '/MtsrhriH fur 
h’luplechnik unil 
if o tui luftnchif- 
fahrt, SJkoraUj’H 
machine followa 
the general IIiich 
of the well known 
blphuie of H Far- 
m n II SJkorHky'a 
Ik the biggest fly- 
lag machine that 
has ever been con- 
B t r H e t e d and 
flown. It hHH a 
apan of 28 melera 
(01.80 feet), and <] 

a length of 20 

meters tOTi.ii fwd). The aupportlng aur- 
facea have an area of 120 wjuare meters 
(140.52 siiuare Mirds) The lower iitane 
has a span of ahout SMi meters (18.04 
feet) leas than the upper plane 
The machine Is driven by four motors 
of 100 horse-power each, mounted on the 
lower plane Each motor drives dirwtiy n 
propeller of 2,0 nielers (8 5 feet) diam¬ 
eter The jiropellers are tractor screws, 
rotating in front of the supporting sur¬ 
faces and the motors, so that a cooling . 
lilBHt of air Is directed against the motors 
and radiators. 

The slartlng and alighting gear is very 
stoutly biilU There are four lauding 
skids—two long ones In the middle be¬ 
neath the bunt body, and a short one on 
eaeli side tuMienth the lower plane. The 
wheels on which the machine Is carried 
are arranged In pairs on common axles 
iMdwccii the skids on each side. The 
wheels are provided with very heavy pneu¬ 
matic tires iniismtieh ns the machine 
weighs over 2,7t*) kilogrammes (5,952 
pounds) unloaded and about 2,200 kilo¬ 
grammes (7,054 pounds) with (Hisscngers, 
fuel, etc The axles of the two pairs of 
wheels arc secured to short skids which 
arc provided wlih two brnckels to the iiii- 
jwT ends of w'bleh two nibljcr straps arc 
fastcntsl, thus pnwldlng an elastic con¬ 
nection with the main skids The short 
skids are coiinecU'd on cither side by 
entiles with the wheels, and the wh»>els In 
turn are fastciietl by riihlier straps to the 
skids so that they may yield laternllj. 

The tail consists of a single surface and 
elevator combined, above which two verti¬ 
cal rudders are arranged The supiKirtliig 
surfaces are provided with flaps or ailer¬ 
ons In addition (wo vertical surfaces, 
one on each side, are mounted 
below the upper surfaces 
about six meters (19fl8 feet) ( 

from the central axis These i_ 

surfaces measure about l.fl ' 

meters (.'»24 feet) Kinare 
The pilots and nasneugors 
are comfortably housed in a 
cabin, so that they are well 
protected from the wind and I 

weather. The lower iiart and 
the floor of the cabin are 
covered with sheet steel, as By 

well as tlie front portion of 
the boat body Celluloid win¬ 
dows are provided. The seats 
are arranged litf three rows t* to r*. t 
behind one another. The two 



g machine recently flew for Just over an hour with aeren paaaeagen. 


miiglttg two gm- 
p^en and tw« 
motws hsAilofl «m 
aaolber, ao that 
two proiiioUeta «o« 
tabed in front and 
two behind the 
aappovting a n r- 
faee& It wan 
found, however, 
that by arranging 
the mropellers In a 
row perpendlou- 
lar to the Upe of 
night, greater effl- 
clenoy WM ob¬ 
tained. Moreover, 


thtM mote readily 
cooled. It la said, 
however, that the 
motors will be 
brought nearer 
the boat body and 
between each pair 
a c c ommodstlons 
are to be provided 
tor a mechanic 
who can watch 
them during 
flight 

In the after 
paaaeagera. portion of the 

cabin, a wlreleae 

telegraph transmitter and receiver have been Inetalled. 
The antennm extend over the main supporting surflsce 


front seats, between which Is a telegraph transmitter and receiver have been Inetalled. 
iwssagpway, are occupied by the The antennm extend over the main supporting aurfiice 
plluta. In front of each pilot Is and back to the tall. 

a control lever and a steering The cabin la so quicions that several persons can 
wheel to ofierate the elevating easily be accommodated. It to even laisstble to manlpn- 
rudder and allerona respectively, late a machine gun and two acetylene searchlights, 
and a foot lever to control the The speed of this gigantic flying machine to about 90 
vertical rudders. Idlometers (66 miles) an hour. Nearly every Russian 

Each motor drives a tacho- record lias been beaten by this machine as well as the 
meter through the medium of a world’s record for seven passengers. On August Ist 
flexible shaft. The four tacho- the machine flew with seven passengers for over an 
meters are mounted in front of hour. With twelve passengers the macblne has flown 
for more than 15 minutes. The Buiwdan 
ministry of war has bought Sjkursky’s bl- 
—j— plane and intends to build more like It. 

I While the machine has flown very suc- 

> ^ cessfully, some difficulty has been experl- 

eiiced In launching and alighting; for n 
^ large open space to required to start and 

- ^ ' land. Indeed, the machine must cover 

— — _ — z:r~=:—; p—j _ about 200 meters (656 feet) before It can 

__..— >■I get Into the air. Moreover, the preUmtu- 

^I ary run must be made on very firm 

S*> ground. In sand and plowed land the 
j wheels sink too deep. Because of these 

I difficulties the running gear has been 

! changed. Four wheels are now mounted 

on either side In palm behind each other, 
ao that the machine has In Its present 
form eight wheels. The supporting sur- 
Ihe pilots’ seats. Since it to dif- faces are made In parts so that the entire macblne may 

flcult to keep all four motors run- be more readily stored. The biplane is buUt chiefly of 

nlng at Oie same speed, RJkOrsky steel tubing and wood. The supporting surfaces are 

intends to use a connecting shaft, covered with cotton fabric Impregnated with a special 

w'hlch will be thrown Into en- compound. The rear portion of the fuselage to also 

gngement with the motor shafts covered with Impregnated fabric. Because of the great 

by means of beveled gears. weight of the flying machine a sUght shitting of the 

By means of Clutches a pair of load (150 pounds) does not disturb the equilibrium. 


motors can, be thrown In or but; 
for example, the two outer mo- 
lorn or the two Inner motors. 
The experiment was made of ar- 


2.—3jlH>rai(y4B bifliiu. Tap plaa viagr i 


In or Out; Consequently the passengers have a certain amotutt of 
outer mo- free movement. \ 

w motors. fUkorsky, the deslgtaer of this remarkable craft, to 
ade of ar- said to bo only 2:« years of age. Hto Interest In aeronau- 
tlca was aroused when the 
aeroplane made Its llrat suc- 
' J cess In 1908. Be started In by 

J** f deffignlng a beadlees Uptane. 

yp and followed this nmchlae up 

in ]Iv> X aeroptenea of both 

^'''X X monoplane awl Uplane 

types. SveatuaUy be want to 
France where be made a thor- 
ouffii study of Fraaeh aero- 
^ plane pmettoe. Betpmlng to 

Btuaia bp beflut traUdinf ma- 
eMiwe agalo on hto mu ae- 

ooaati Stf hMM & 

ffid rnmt MovhtlMi. jenhU mtHtUt auiMilna wblift 

' la now egueediagly weiM 

I wiwsis;' i«, n atlsww ; 8. sW of thtonghes^ iiig ap, 








BichtfotMi derriek with which the girdcra w«m raiMtd. 
Note tlie giiceet pletea on the columne that an to aapport the ilcMi 


Constructing a Building Upside Down 

A Seven-story Building Suspended Over a Twelve-story Structure 


N BW YORK may boaet of Borae aatonlablng achieve- 
manta in atructural engineering, but few are more 
extraordinary than the hanging bnlldlng at the Conaoll- 
dated Gaa Company. Thin la a T-atory atructnre ana- 
pended between two Itt-atory boUdlnga over one of 
Hi atorlea that waa not originally dealgued to take 
any additional load upon Ita own eolumna. 

The drcumetancea that led to tbla odd piece of engi¬ 
neering are Intereetlng. For many yearn the company 
had owned an old building on the comer of Fifteenth 
Street and Irving Place. It had long outgrown the 
bonding, and varioua detMirtmente had been bonaed In 
neighboring offlces. It waa decided a few yeara ago to 
tear down tlte old artncture and bnlUl a more com- 
modlona one. in order not to dlaturb tbe office work 
during tbe conatructlon of the new building, the old 
building waa nut tom down until after a new 12-8tory 
building had been erected on a lot Immediately to the eoat 
of It Tbe 12-Btory building waa erected In record time 
by tbe etiglneera of tbe company. Work atarted in No¬ 
vember, 1010, and In aix montha’ Ume it waa roady for 
occupancy, after which the old bnlldlng waa torn down. 

Before work bad commenced on the old alte more 
proiierty had lieeu aogulrod to tbe eaat of the new 
bnlldlng, and alao to tbe aouth of tbe old building ou 
Irving Place. It waa then considered ndviaabte to 
hare all tbe gaa companies of tbe couaolldatlon in one 
central building, but Uila would require more floor apace 
than could be afforded by a 12-atury atructure over the 
entire property. Accordingly It wna planned 
to carry the bnlldlng up to 10 atorlea. 

But In the middle of the property wna tbla 
new 12-atory building, whose columns had 
not been designed to support any addi¬ 
tional atorlea. To be aure tbe eolumna of 
the building could be strengthened, but 
this would neceasltttte ripping away the 
walls built atxmt them, which would seri¬ 
ously Interfere with. If It did not actually 
Interrupt the work In the offlces. It would 
be poealblo to bridge across the bnlldtug 
with heavy girders and carry the struc¬ 
ture from there up; but these girders 
would have to be 8 feet deep, which would 
mean that tbe rooms on that floor must 
neeesaarily take the form of hallways be¬ 
tween the gliders with small windows 
tmtr the cstilng. Furthermore, the appear- 
anoe from tbe outalde would be aKblteo- 
tntaily bad; tbe break In tbe dealgn could 
net very well be concealed. Aecoidlngly, 

It waa ffimUy decided to carry tbe bridgs 
aeroaa at (be very top of the strueture and 
BOspeod tbe seven storlee from it, the eol« 
unms of the new 10-story building on saeb 
side bebig made doubly strong (o sup¬ 
port Ibe addUhmal load, irhla onlled for 
« form «f oonstniotion tliat wua tevdlu* 
ttbiMixy- Iba bonding ums to bg non- 
StMOtsd tram ttw t(d> dotrth ^ 

1 toasost the 





Metkod of atUehing tke hnagers to the girders. 



of (he eld bntUlag. 


la now la-lm? ciirrlod out by the gas conipuny’s own staff 
—Mr W Cullen Morris, euglueer of constnicllon, ns- 
Blatod by Mr A W Stark and Mr. H W Alrtcli 
In order that no break might ai»i>ear In the archi¬ 
tectural design whore the new building Joined tbe now 
“old” 12-Htor,v building. It waa necessary to expost* the 
columns at each side of the old building, and bring 
the new IP-story columns In contact with the old ones 
Thus the pillars at the Junction <)f the old and the new 
buildings would not be any wliler than the otlier pillars 
Ten extra heavy columns were erected to suppoit the 
girders spa lining the old building and to curry tlieir 
share of the new eonstruction The girders are ar¬ 
ranged In pairs at the top of the building, where the 
span Is 62 feet. There are six of these long girders. 
At the rear, where there Is a well In th<‘ building, the 
span Is only 42 feet, and here single girders are used. 
The first pair of girders Is supported on a lowei level 
than tbe rest The front columns are eapissl with 
billets, measuring alsint 4 bv 2 feet, and t Inches 
thick These are further supporti-d by gusset plates. 
Ilism these billets tbe girders rest. The otlier girders 
which are supiKirted a story higher are altaelusl to 
heavy wing plates relnforeed with gusset plates. 

The larger girders weigh 4t) tons, and are H feet 
dee)). There is almost IMi wpinre feet of metal In 
their eross-soctlonal area They were llftisl to the top 
of tbe building by a large derriek of MO-ton capacity 
Tbe enormous boom of this derrick, 72 feet long, may 
1 m> scH-ii In one of the photographs It 
took 2.'! minutes to hoist ii girder from 
tbe street 250 fet-t to tin- top of tbe 
building 

The Hccnmpuiiylng drawing shows tbe 
method of uttacUliig the hangers to the 
girders A jmlr of girders may Ite seen at 
.14, both broken nwnj so ns to show the 
coiisl met loll Iletwei'n the girders Is a 

dliipliragni /l, and rlveteil to this on each 
side, back to buck, an- two channel Irons 
which constitute the hunger Two butt 
plates li serve to secure the tiller lilutes 
to the channels and tbe diaphragm In 
one of Ibe iiliotogrnphs the flisl hanger 
may lie seen suspended from u girder. It 
will l>e observed that tbe eover plate of 
the hanger is out awu,^ at liiieivuls In 
order to lighten tbe hanger Tiillke the 
customary columns tbe hangers are under 
tension Instead of compression, and they 
do not need u cover jilate to jireM-nl them 
from buckling The structure Is now' near 
lag completion The stonework has las-n 
earrled up the face of the butidiug, and 
there Is nothing to show where the new 
Joins the old. None of the weight of the 
new structure Is carrUsl by the old build¬ 
ing, except at the rear, where formerly a 
large water tank was InstiilUsI To suis 
Iiort this water lank the columns here 
were made doubly strong, and this extra 
strength was utlllssed to curry sonje of the 
weight of the new structure 

One of the photogruiihs shows the in- 
genioun method employed for truusiiortlug 
luM to tbe twller plant 




















Night Attacks in Modern Warfare 

Shells That Illuminate the Enemy 

By M^jor H. Bannerman-Phillips 

\ MONO tU(* many twrre-trylnB developments of the cleared away they muat He down onUl a paeanRe can In pc««tVT “ and 
art of war in recent ttmea, nlRht openittoiw are l)e made. If hoatile acouta or imtrola are encountered llaht or artiiierv * 


likely to aaaume great prominence for various excellent an endeavor must be made to capture them With 

reasoiiK. To steal a march on an enemy and out- nulae, or bayonet them In alienee, 

maneuver him; to avoid the unwelcome ol>servatlon of When all la aald and done It should be extremely d 
hlB aerial acotita, pinning at lofty allltudea. securely cult, even with all these precautlon^ to surprtae 


earca away they must He down unUl a paeaoRe can In pcadtlooB and dreumsttneea where rtther wuweb- 
• made. If hosUle scouts or patrols are encountered light or artillery for flrlnc the »tar or parachute ahell 
» endeavor must be made to capture them without would be out of the queatlon. 

to silence. jPor the discovery of strategical or taoUoal night 

When all Is said and done It should be extremely dlffl- marches It Is probable that dirigibles, tttraiahed with 


Immune from the fire of terrestrial marksmen; to tra¬ 
verse ground which offers no cover from the view and 
Hre of the enemy In daylight; to carry on an attack 


^ aiuiuaes. securely cult, even with all these imecautlons, to surprtse an electric Ughts dropped by wire from a cCffff lt 

marksmen; to tra- enemy who In view of the various reasons for night height and then switched on and otf, wlU be s 

from the view and opt'ratlons will presumnlily he on the li>okout for such fully employed, 

carry on an attack methods of attack. Science will be pressed Into the 


commenced U'fore dark and convert It Into a successful service of the defense and the occupants of a poslUon 

flght to a finish during the Intervening period before will most certainly endeavor to turn the tables on their 

the following dawn reveals one’s dispositions, and, assailants, converting night Into day at short notice by 

more important (hau all, to take the enemy by sur- causing the tetter to be exposed to one form or another 

prise, and thus enhance the chances of success ten-fold, of artificial light at the supreme moment, while they 


such are the grounds on which It may be found advls- themselves remain covere< 
ahle to act by night rather than by day, although uoc- have been found exceed 
turnal oraTatloijs are by no means so simple ss those enemies, but a better lllu 

carried on In daylight and should only be _ 

attempted bj selected and seasoned 
trix)|>h who have had special and extended 
tnilnlng for the exiiress purimse In (teace 
time They Involve a thorough recon- 
naissaiiee of the ground even In the case of 
an ordinary night march, and to commit 
troops to a martii or an assault on an 
enemy’s isisltlon by night without sucli a 
priKtautlon Is to risk playing Into the 
hunds of the enemj In the case of a 
march by night the route ought to Ist 
carefully gone over bj the reconnolterlng 
olliwrs both by day and night, compass 
directions taken and laudmarks noted, and 
unless one has actually carried out such a 
prollmlnary double reconnaissance and 
taken part In the subsequent operations It 
Is dititcnlt to appreciate how much do- 
pends on the care with which this duty 
Is iwformed In the cose of an advance 
across countrj with n view to attack by 
surprise It Is reinarkable how olistnclcs 
which *0110 lie 0voided or negotiated with 
ease In daylight may tiecome verttalile pit¬ 
falls by nlgbt, bringing confusion uinoug 
the advancing troops and iiossibly noise 
which may reveal their presence and cause 
the failure of the whole operation. 

In all cases secrecy as to previous In¬ 
tentions and eonccfllnieut of the oiieratlon 
Itoelf are of the utmost Importance. By a 
well.titeiitied stmtegleal night marcii an 
etiemy may be out-flanked, or a iiosltlou 
seised which would have l>eeii denied and 
defended b.v the adversary If he had real- 
laeel that the movement was lielug made 
or that the attack was coming A hostile 
army may thus lie placed In such a posi¬ 
tion that the enemy Is obliged to flght un¬ 
der unfavorable conditions, or a com- i_ _ 

extricate himself by transferring his lu.t 

forces to u distance under cover of the ‘n t***' right (oregrouad have lllunilDstlug gn 
darkness rlOu in uot held ut the shoulder, but Its buti 

A night advance may be used to gain ™**‘*‘' ’ 

ground from wblcb further progress will be made In light. This Is flrod from a g 


Arninal Report of flip OonunJiiiiRMr of 
Pttmts 

rpHE report of the OoumlMtonar of Patents ftir Oie 
* fiscal year eikUiig Janh SOth, 1918. statw that dm- 


advls- themselves remain covered by the darkness. Star-shalls lag that time them were S7,9S0 appHoatlms for me- 

i noc- have been found exceedingly useful against savage chanlctl patents, 1,980 uppiuauoos for design witenta. 

those enemies, but s better IHumlnant stUl la the ranchate- 172 applications for relssuw, 7,068 gppUraM^ to 

trsde-marks, 826 applications for labtis, 
and 844 appUcaUons to prints. 

There were 88,764 patents granted, In* 
eluding reissues and designs, and 6,166 
trade-marks, 664 labels, and 264 prints 
were registered. 

The number of patents that expired was 
21,427. The number of allowed applica¬ 
tions which were by operation of tew to 
felted for non-payment of the anal feea 
was 6,970. The total reoolpU of the of¬ 
fice were 12,082490.28. The total expendi¬ 
tures amounted to 11.924,469.42, and the 
uet surplus over expenditures was |16B,- 
030.81, making the grand total of net sur¬ 
plus of receipts over all expenditures |7.- 
290.103.67. 

There was a slight decrease In the vol¬ 
ume of business during the test fiscal year, 
the total number of appUcatlons tor pat- 
enta for Inventions, for designs, for re¬ 
issue of patents, regtstration of trade¬ 
marks. registration of labels, and rogts- 
tratlou of prints, disclaimers to patents, 
and appeals on the merits, is 80,084. The 
total of all appUcatlons for the fiscal year 
Immediately previous was 81,468 tor the 
same period, which shows a decrease of 
1,876 appUcattuns received. 

In this, bis test report as Coramlsslon- 
or of Patents, Mr, Moore again refers to 
recommendations which have appeared 
from time to time In his previous reports 
and which will be heartily Indorsed by 
every Inventor and attorney who Is at all 
famlUar with the Patent Office and Its ad¬ 
ministration. Once more It Is urged that 
a substantial Increase Is* made In the sal¬ 
aries of the examiners, and onOs mote 

__ _ the need of larger and more commodious 

.ii.ui c j ’1” - ... quarters for the bousing of the Patent 

illghte fired by Infantrymen. Illuminating grenadea dlaclMtng a charge. Office Is pointed out “The Patent Office 

^"tgrown its present guar- 

uot h« a at tbo shoulder, but Its butt Is rested against the groMd: thte bscaule condition te not calculated to 

ill would Ire rather too much for th« maa'a shoulders inspire or endourate In Its employees the 

In light. This In fir«i fenm u 1II,„ ,..K__ beet or most efficient work. The deeks 



Searchllghte fired by Infantrymen. Illuminating grenadea dloclMtng a charge. 

Ao JJJuinlaatlng grouad,- (Hale's pateot) Is fired from a riOo Pour of tbo grenades have 
"*‘***’ parachutes, ars fsUlng. rae three men 

tn th right (oregrouDd have lllunilnetlug grenades on their rifles, rea^ tor flrt^ The 
rifle Is not held at the shoulder, but It. butt Is rested against the groMfl f ^ bsca^ 
the reeoll would he rather tuo much tor the man's ahoulder. oeesuse 


gromiQ irom wtiicn rurthcT progress will be made In light. This Is flrod from a gun like any other nroloctlte o e , 

daylight, the triaijis l.oliig deployed for attack at the but of course with only a ^aJ] charge of oowdir Ld t®«»ther In many of the rooms, and the 

outset and not it, march order, and In such cases the bursting above an enemy deveitji totf a LrachTte 

attack would usuHlly be made as soon as K Is Ught susiKnided In mld-alr and showing a brllirm S 

An assault may be actually delivered durUtg dark- which reveals during oeveral minutes all that Is goto “ disadvantage In that 

nesH, but the hazards of sticli a proceeding are so great on beneath * * respect, 

that unless the conditions of a Hre flght with the A civilized and well-equlpiwd fonm would of course 

grmmd In'lv"ltehl ^ ”"’1 ^ Provided with searcbllghU of a portable description CilCUlM. RbwE Of Pkper 

is usually better* to a^cceK toTroSto of loLTby llrchllghTs S'Lb^r Pfli^Td''*” 

the enemyV Are which may be extiected It, a struggle artlller to ntevT„ « “w «ven 


or a nro flght with the a civilized and well-equlpiwd force would of conrse 
d adverse over the same be provided with searchlights of a portable description 

almost certain to be so. It In addition to the star and parachute shells. These 

the proportion of losses by searchlights would be especially useful to enable the 


enemyV Are wd.lch may be expected It, a struggle artlHery to play on the assaulting columm. trith clllng been^ble to m^ns^VcSsiir^ t!" ’ 

supremacy under uormal conditions by day. trust- effect, and without them the guns would to of Httte StoriW “ * 

to Kui. Mill! rifle for decision, than to endeavor to use In defense bv nlaht ^ that tt 


iiK Kuii Mild rifle for deciHton, tJian to endt*avMr to use In (lefenM 4 > hv ulvlif Thi»v 4.^ jb Z ^ 7, wicu rioiiq, ho uiat u can 

:..ln .be .’.’in. by the bayonet, the grenade, and hand- to LdersTtto aZry JliTto weTto k ton^ tow^ te r^rto"* 

o hand flghtlug, the only methods which can to relied of to guns for which thw are to »?!!!!!! Peculiar. Aocoeding to a 

poll In a nocturiin, rnC/i’c In cases where a night «s- Jrote^tS tom rtemrs"to tolJtoiS^ SSTS Fannie! 

sattlr Is considered imperative everything Is done to would not be turned on until the eSS tod tolk ^ " 

avoid alarming the cnemj iinill the attack can close ported as advancing to to attack. L ^ mahufiacturteg of 

with Mm Itlfles are not loaded, though magazines are Illuminating to Jmmeiat?T?:, 

charged and cut-offs closed, the troops are given strict another form of parachute light m a minor eci^ tot eww^lly cawfuMy. Some time 

orders not to Arc without « distinct order. ba.vouet« been invented. Tto te n tto fokTof a aTnL ^ 

alone to to used until daylight makes It jKOislble to can to fired tom a rifle, the butt^ui S^ar^^S SZ The fteW* Were drlvep 

aim tvlth etrect; absolute sll«moe to be maintained until to ranges of tom BO to 1,000 floatli ttS Sj? ^rttol. 

the moment of assault the advance to be carried out burns from 30 to 40 seconds oirty, according to S So ^ ^ by tie fineat 

qiilf'tly and without rattling of accoutennents. No but the-grenade toe the great advancawn n# haiaa ..I.. 

smoking is permlftet^uo matches io to strock. If men porUbte, weighing only 14 ounces, the firing^ ** ***** *** ** «ni0<*tfe tbat 

come across obstacles which cannot to easily crossed or with It weighing 4 % 0 ^ 08 * SJ SnlJ 0^ -WittoUt fytttm 


smoking Is permlttedyfUo matches io to strock. if ni 
come across ohstuL^es which amaot to* easily crossed 













SaENTlFICAMEraCAN 


Camipai&RKt 

(fAa 04ttor» are net reaponMit for atatemmta 
motfe M tke correapomimoo oohuHn. Ammpmoua com- 
maiiiooUim owmkX be oonaMereA, but (M nomea of 
eorreapoHOeuta wM be wttkbefd whoa ao ieairea.] 

An JESncydlnpedw on the Card Intex Flan 

To, tbo I&dltor of tbe Bountifio AmuoAK: 

Tour article on page 219 of the Septamter 19tta nam- 
Iwr of the Bommi'ic Aiowioan, on an anejrClopedla on 
a card Indox plan, la moat Intereatlog. 

A Couple of yeara ago tl^e undenigned auggeated a 
almllar plan to a couple of Amertean publlahlng houaea, 
but the time araa probably not then right. 

It la not too late yet Akbul Q. 8. JoaicPHaoif. 

Chicago, lU. 

PropoMd Method lor Okarinf Chanael or 
River Ban 

To tile Bdltor of tbe SonaTino Amwucah ; 

The Culled Statea of American do not appear to be 
afraid Of Ideaa beOauea they are new or b^ or eren 
groleaqne. So I am renturoua enough to make the 
following auggeatlon to you: 

Why not, below the bar of a river (which It la de- 
alred to clear away or through which a channel la to 
be cleared or kept clear) place a number of plpea or a 
networic of plpea, perforated aa neceaaary. Then (from 
the ahore or a ahlp) keep up a conatant premnre of 
water (or air), which would cauae a conatant preaaure 
at the iierforattona t aaaume thla preeaure eonld bo 
made very great. * 

By thla meana not only could depoalt of material over 
a determined area or a channel be prevented, but I 
think the area or channel could be cleared of depoalt. 
The area or channel, once cleared, could be alwaya kept 
free from deiKMiit. 

When an area or channel la to be cleared the plpea 
or network of plpea might gradually be covered aa the 
work proceedn; when the area or channel la once 
cleared, tbe plpea would be atatlonary. 

F. C. OoRBTAnir:, M.A. 

Wick Court, near Brlatol, England. 

BoUliiff Volatile Liquidg 

To the Editor of tbe ScOMTinc Aueucar ; 

It may lie intoreatlng to note that volatile liqulda aucb 
aa bonzlnc, carbon biaulphlde, ether, etc., may be lioUod , 
over a naked flame with Impunity to danger by atmply 
covering tlie mouth of tbe receptacle with a wire gause. 
Tbe gause ahould be about 20 meeh, and large enougli 
to extend an InCh or ao over the edge of the recefitacle. 

Tbe vapora will poaa through tbe gause and may be 
lighted (if 80 desired). The flame will bum above the 
gause, but will not puaa through It and Ignite the bulk- 
contentH. If, for auy reaaou, the flame la to be oxtln- 
gulahed, then momentarily cover tbe gause with an 
OHtieMtoB Itoard. Sperceb M. Qounr. 

rhlladelphla, Pa. 

(While the method described above might prove very 
valuable under certain condUiona, it muat not bo con¬ 
sidered absolutely aafe. It la alwaya dangeroua to 
handle tnflummable volatile llquida in the prcaenco of 
u naked flame, and If tbe gause should be aulflclently 
heated by the burning vataira above It tbe flame would 
tmaa through to the vaimra within the receptacle.— 
EotToa.] 

Graftinff Performed by Nature 

To tbe Editor of tbe Scientifio Amebicar: 

I wlah to offer correction of a blunder made by one 
of your correapondenta In laaue of September 20tb, en¬ 
titled “Oraftiug Performed by Nature.” The pbotti 
depicts a very common sight all over the West Indbw 
and tropical America, Including extreme southeast Flor¬ 
ida. It la the flvua aurtm, or wild flg, which frequently 
starts in life as an opidondrau upon palmettos, maatlca 
or any other tree updn whose trunk tbe seed happens 
to be planted by some passing bird. The seed sprouts, 
and probably nsalsted by the bird dnng, soon reaebes 
tbe gnnwd with a root, at tbe same time throwing out 
roots In the crevices of tbe bark of Itsthost, and often 
aurronudlng the entire trunk. It la not a parasite like 
the mlstletoo, but feeds from Its own root aystsm with¬ 
out sappiiig the host JwKR Beach. 

West Palm Beach, Fla. 

New Detoetor tor Wirakai Tckgrudw 

To tbe Editor of the Scimrvmo Auwoar ; 

Thinking that some of the readers of your magaslne 
wtRtld be interested In a ntiw detector devlcft for radio 
wolic, I submit herewith the following: 

BmEo operaton are eonetantly on tiw alert for new 
detodoi^ qr oome new acheme to Improve the eOclency 
of those In Use. The following la a dbtioe WMek the 
wntav but used with eucueae and whtoh emhadltM both 
UMUt MdupltlvmMMa and atdUty to arlthatond hoavy 
'atnbo og^kWiaig. 


Using the ordinary detector stand, place a piece of 
molybdenite on the lower contact plato and on this 
moiy'bdenlte place a lump of slUcon. A firm contact 
may now be made on the slHcou, and when once adjuat- 
ed, will not need further attention. 

This arrangement servos for long distance work, and 
In fact appears to have all the sensltlveneaa of silicon 
alone, without the usual tncouveuleuce of constant ad¬ 
justment No battery is required. 

Washington, D. O. John S. DeFoskst. 

Tlie Bminan Side ot a Hunuuie Animal Trap 

To tbe Editor of the HciBRTino Amebicar ; 

In answer to an article written by George Foster 
Howell In your September ISth Issue, in wliich he sets 
forth that there ought to be a humane trap Invented to 
prevent the torture of wild animals, I quite agree with 
Mr. Howell In hU Idea of the much needed want In 
tbe shape of a humane trap to prevent the torture and 
cruelty of wild animals that are caught for their furs 

Tbe idea of one spending bis money to gain thunks 
and gratitude from bomane people the world over may 
look quite encouraging to one who is looking for 
notoriety, but in the matter of dollars and cents it is 
quite another thing. Inventing a humane trap which 
would be more expensive than the old steel traiM would 
prohibit the trappers from buying them, unless they 
were compelled to do so by a national law enacted. 
Though a humane trap can be invented that wonid 
simply detain an animal until be was taken nut of It. 
without any further torture, protobly tlie traitper would 
nail them to the cross before relieving them from the 
trap jiul tbe same. 

It is one thing to say wlmt ought to Is^ done and 
another thing to do it. Now to Invent a humane trap 
Is a very easy matter Indeed, but to put It on a stubborn 
market is quite another question, Now If the Massa¬ 
chusetts Society for 11m Prevention of Cruelly to Anl- 
mulN or any other tusly of bunuiue thinkers wouhl ])Ut 
their shoulders to the wheel and m*e that there is a 
national law enacted to comiad trapimrs to use a 
humane trap, I would bo oue of the first ones to invent 
and have ready for tbe market a trap for this purpose. 

Olenbeulah, Wts. J. Diehl 

Fhgvinff at Grade CroMlnga 

To tlie Editor of the Sciertific Amebicar : 

In view of the great numlier of railroad accidents 
recently, everyone Is interested In meosures to reduce 
the loss of Ufe. The other day a well-known artist 
and bis family were killed at a grade crossing protected 
by a flagman. Apiwvently the failure of tbe flagman to 
properly guard the crossing has not been Investlgsted 
further than to And out that he curried out his duties 
pro{)erly. 

The Idea would naturally occur that tbe means used 
by flagmen to warn the public were better suited to tbe 
former days of slow' locomotion than to the rapid rate 
at which automobiles now travel It would seem that 
there Is liable to tw confusion In tbe minds of niotorlsls 
as to tbe meaning of the white flog, which the flag¬ 
man waves us a sign to tbe public that n train Is 
coming. 

The white flag is usually understom! to mean fret-' 
dom from danger. Customarily, when h highway Is 
under reiatlr and flagmen are used Ui control the truf¬ 
fle, tlie flagman waves a white flag as a signal fur the 
traffic to pass, and a red flag to bold up the troflic. 
Thla was the system used on a road near to where the 
fatal accident occurred. It seems to the writer that 
the coufuslou arising from a while flag In one idufv 
meaning one thing, and In another place meaning Just 
the opiKieite, may have lieen the cause of the fatal 
accident referred to. At any rate, owing to the pre¬ 
vailing uncortalnty, some cautious motorists are in the 
habit of slowing iq* Itefore crossings where Oagiuou are 
employed, and waiting verbal Instructions from the 
flagman before attempting to cross. 

It may be necessary to continue to restrict the use 
of the flags as signals to (he engineer, even though 
the flagman is stationed at the crossing for the essen¬ 
tial purpose of giurdlug tbe public. It would seem, 
however, that the waving of the white flag might Im' 
easily discontinued and the red flag reserved only for 
cases of emergency. Surely, traffic policemen luve no 
trouble lit making themselves plainly understood by 
simple motions of tbe band, and it might be that tbe 
flagmen could slmllerly Indicate to tlie public at the 
crossings whether it was ante to proceed or not. At 
afly rate, some attempt might be made to Improvo on 
tbe antiquated system: at preaent in use by flagmen at 
railroad crosslnga, so as to aocomplleh the puniose of 
preventiug accidents at 'these crowlnga, 8arely If the 
syetem of flagging a train at preeeut In use leads to 
confusion of the public, Instead of becoming a protec¬ 
tion, the flagmen might Im a menace and accidents con¬ 
tinue to occur at crosalngs which are suppoaedly pro¬ 
tected by flagmen. TmoisNU H. Low. 


The Ten Greatest Inventions 

lllfJlI nrc the ten greatest. patental)le InvcntioiiH 
of the piiHt twenty-live years'/ We should llki' 
to have your selection 

The vote l■lllled for In the Hcikrtific .Vmerioan of 
.Septemlier tilth Is coming In from all parts of the coun¬ 
try. The principal of the Olcy Towuslilp High School, 
ttley, Ptt., suhmltled the list of forty tiivenlions to liN 
scholaiH and sent in their vole The lOdItor wants nior - 
such school vote«. Scholars will Ihid the (|ucstioii \ei\ 
Interesting Here Is the list taken from n dozen i-s 
sajs In the Inventors Prize Contest 
Acetylene gas from Kodak. 

ciirhlde. Liquid air 

Aeroplanes. Mereury \ni«)r lamp, 

Automobile Monoinll 

Burbank's works. Motion piclnres 

CulculRtliig machines Pasteurs work 

Color photography Phouogruiili 

Concrete (reinforced). Photoengraving 

C,VHnide process. Picture telegraphy. 

Dictograph. Pneumatic tln> 

Diesel eiigliio. Producer-gas 

Dirigible. Preservation of sugar- 

Klectrlc car. I/roduoltig plants 

Electric furnace. Hndluiu. 

Electric welding. Siibmarlne Imats. 

Fixation of nitrogen. Transmission and trniis- 

Flexlble photo-flira forming of alternating 

High-speed steel. current. 

InCHiidesc'ent electric Tungsten lamps 

lami>. Turbine < steam), 

Induction motor W'elshuch burner 

Internal n/mbustloii WMreless telegrniiby 

englujf X-r(i> machine 

One of our readers objects to the list os follows’ 

To tho Conti'sl Editor of the .StiKNiiriL American • 
Although not a eomisMltor for tour "Ten Greates' 
Inventions' prizes, T have followeil the progress of 
the contest with great Interest 

Having bc-en In touch with the development of the 
Industrial arts for a nuinls'r of years, l/olli ns a niemlier 
of the Exomlnlng Corps of tbe Patent Olllee and ns n 
practising oHoniey, 1 must saj I am surprised nt the 
list of "Greatest Inventions" published on pnge 24.T 
of your Issue of Kepteiulwr 27th, 1111.'! Out of the 
large uuml/er of essjijs which were submitted, many 
must have l/een good, and I am at a loss to understand 
why. In compiling this list, you should lune selected 
as among the Iwehe best any essay coiitaiiiliig Items 
as al>Nurd as some of those mentioned 
One of these Items, the “phonograph," nas specific¬ 
ally excluded by the terms of the eontt*sl as eoninlueil 
In tbe original onnounoement .Several of them, ns, for 
example, "nurbaiik’s works” and “lladlum," are not 
patentable Inventions, and henee not eligible. Others, 
such as “Incandescent lamps" and "Internal eomhus- 
tlon engines," were In use prior to the twenty-five year 
lierlml Sttll others, as, for examide, "Liquid nlr" 
and "Monorail,” ate of purely sclentiflc interest, having 
substantially no Industrial npiillcatlou And there is 
no class of opparntns known by the name "Kodak," Ibis 
word Is'lng uiereh a trade name us(>d to designate the 
gisids of a purtlcnlnr inaiinfactnrer 

It Is liiconcehalile win you should confuse your 
readers by Including such items ns those referrvsl to 
above, which cun Is* aptly characterized us foolish, 
while (minting such a thing ns the modern ly|H<-setttng 
maebine This Is universally ns-ognized ns one of 
the most murvehniH iias'hnnical Inventions of the age. 
and I Imppeii to know of several contestants who In- 
cludisl the llnotyiH> In tlndr list, vvltlioul question. 

I suggest for your earnest consideration that yon ex¬ 
amine Hguin tbe essays siilimltfed, pulillsh n revised 
list of Items, eliminating all “freaks” and tneluding 
more rent Inventions, and thru ask for (he opinion of 
your readers. This, I Isdleve, would be productive of 
more satisfactory results, J IIanso.n Hovof.n 

Washlngtou, D C 

Aptsireiitly Mr. Hoyden bus mlssetl the point Tbe 
list does not represent nil of the essavs not ikhs's- 
sarlly tbe best of them. Which are the liest Is n matter 
for the Judges and not the Contest Editoi to decide 
Tbe selection of essays was made to show the wide 
diversity of uptniou on the subject Vs evpiatneil when 
the list was first publlslicd. it iiwlufl< k sumv irhlrh 
quitr fHdi-ntiu iirc nnt pntrntahlr and Home that do not 
proptrly hclonff ivilhin tfir S.'i-geoi period, liut the veUer 
must decide for himself which should tie avoided on 
that score. Typesetting machines did not ImpiK’n to 
be listed In any of the twelve essays, but If tii the 
voter's opinion thoy arc eligible, let him Include them 
and any other inventions of his choice In his list. 

Make your own selection of the tmi best Inventions 
and send them to tbe Contest Editor Itefore the Iftth of 
October. The r(>suU of tho vote will Ik> publlslicd In 
the SciENTiriu Aubbican of Novembt>r 1st. This num- 
l«r will also contain the essay winning first tirlze and 
the awtounoemeat of the suocesstul vxiutestants. 


New Havas. Cknn, 
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aotlvc, dculKUCd «t Cb«rlortenburg, 1 


New type of EngHeh looomotiTe. 

cj’lluder* ot double tl>e leustb ot tbe etrokc, lo wblcb tbe 


wbicb tbe flow ot (team la la tbo « 


Interesting British Locomotive Development tor the Mtutnpf Hymtem tbat it removes the necessity for volume has to deal wltb tbe steam from only one Inlet 

By Our EnvUah Correspondent superheating, and that In a single expansion stage its port. It will also be gathered that as the total area of 

^ steam consumption does not exceed that of oomiwnnd tbe exhaust port Is large tbe period of exhaust extends 


rohtlug IcK'nmotive ilhisirutod lins recently and triple expansion engines. Tbe exact form given to from a short time before 1 


■rvlce of the stumpf cylinder differs, of course, according to the reached until a short time after. The bulk of the one 


stroke is thus occupied wltb tbe admission and expnn- 


the Nortli-Enstern Unllwny of KiikIuikI, whleU system, nature of the engine for which It Is Intended. In gen- stroke is thus occupied with the admission and expnn- 

along with those of the (ireiit Norllieru uiid North Brit- crul, however, It Is double acting, with an Inlet port at slon, and tbe bulk of the other with tbe compression of 

Isli ruliwuNH, forms the I',list Const Itoiite from Lon- each end and a common exhaust port at the center. the steam. Tbe period of exhaust covers one tenth of 

don to Seutinnd This eiiKliie, liullt nt the railway Tlie exhaust port Is constituted by a series of holes the stroke each way, so that admission and expansion 

shops at Darlington, has six coupled wheels, and a drilled round the walls and leading Into an exhanst occupy nine tenths of tbe stroke In one direction and 

foiir-wheeletl leading bogle, and it Is fitted with the belt formed integrally with the cylinder casting. Tbe compression nine tenths of tbe stroke In tbe other 

srumpf “unldow" or “uimtlow" upparotus, according piston employed is of exceptional length and Alls ap- direction. Tbe North-Eastern engine has cylinders ah- 

to the designs of Prof ,T Stumpf, of the Tecbnlsche proxlmately half of tbe cylinder volume. In fact, at inch diameter and 26-lncb stroke. They are about 

lUsdischule, Ctiiirlottenhiirg The fundamental feature the end of each stroke one or other of Its edges Is Just twice as long ns cylinders of tbe same stroke but of 

of Ihe Stumpf eiigliie is (he extruclloii of the energy clearing the ring of holes and allowing exhaust to take the ordinary pattern. The pistons are hollow castings 

from the steam without canstiig the steam to return on place. It Is thus clear that each half of the cylinder with spring rings at each end. As already stated, they 

Us path The flow Is eon- —-:— - —^- — -;-act as exhaust valves and 

stiintly In one dlreetloii ' 'V'' '' .y ' uncover the central ports 

from tile hot Inlet iMiris to , ' >'T ' '^A ,?• ■ iI**' ^ 

Ihe relatively cold outlet L v stroke bus been completed. 

jHirts III (lie ordlnury ^ ■* The admission of steam to 

sieuui engine, the How Is, '►yi-u.,,.---the cylinders Is controlled 

of <'oiirse, re\ersed ill the ' -V' '■ by piston valves placed on 

end of eiieU expiinslon TOjWfi&Atop and actuated by Wal- 

stroWe mid eiieh exhaust i’.. schaert’s valve goar. 

stroke During the ex- 

haust stroke of s.leli en- H||||||||^^ flWL f Sub. 

surfaces are coolisl down BWillM 

I jp tjie development of tbe 
submarine In tbe 
years existence 

1)^ rather 

UQ Charge con 

the this agalnat this Interest- 

the clearance craft at the prcMOUt 

Is lyituin a olngla de- 

the eon- , •> cade, It has developed from 

dcusntioii Is entire- ^ ingenious curiosity Into 


atloii fxilnt to such a de¬ 
gree that (he cooling effect 
of the exhaust steam Is not 
sulllcleut to lower the tem- 
IH'rature of Ihe steam to 
the condensation point. In 
romismiifllng, the endeavor 
Is to reduce the range 
through which the temiwr- 
nlure In each cy,JtBder 
ftuetuabis. It is claimed 


‘ ‘iiS!ffdffaKinar*~-““•••*■ 

One of (hf Intaot aufanarinaa htdit far Um Unllad Statoa Navy. 


I submarine In tbe early 
years of Its existence 
seemed to l>e rather slow, 
no such charge can be 
made against this Interest¬ 
ing craft at the present 
time. lyitUln a single de¬ 
cade, it has developed from 
an ingenious curiosity Into 
a potent engine of war, the 
limit to whose future de¬ 
velopment n 0 Intelligent 
student of naval antlrs 
would care. Just now, del)- 
Dltely to determine. 

There Is no branch ot 
the naval servloe regard¬ 
ing which more secrecy is 
observed than tbe torpedo 
service. The ptilciar lists 
of the ships of oar navy, 
as published aunnally 
tbe departtnet^ vrhlch fw- 
-meriy contained rather 
compteta Informatlan ahoat 
these hoat% hew restBSi: 
thamselves to a mm m »-, 












Mechanical Baseball Bulletin Boards 


Reproducing Hits and Plays in Miniature 


U MnOtTBTE0LT a eight whldt nmst amaee every 
t<n«lgn vlBitor to America, are the great crowtb of 
baseball enthualastfi cluatered around the bulMn 
boards of important newspapers, watching, entbrnied, 
the pesUng of the score that indicates the progress of 
an important game In some distant dty. Such la the 
enterprise of our great dalliea, that they are no longer 
content with gratuttoualy poatlng merely thO'score by 
Innlnga, but to reproduce on on animated board the 
actual plays that are made. For nearly twenty yean 
inventora who realised the enormous popularity of base- 
ball and the commercial auoceas that awaited the man 
who could devise a simple and efficient way of repro¬ 
ducing the events of a distant game, have tried to meet 
the demands of the newspapers. Only recently, how¬ 
ever, baa the demand been root It la the object of this 
article to show some of the earlier attempts which were 
made to provide realistic bulletin boards and then to 
describe the board which has been moat snccesaful. 

The bulletin board which la ahowu in Fig. 1 is elec¬ 
trically illuminated and hence la moat effective at 
night The posltlona of the playen are painted on 
transparenciea. Behind each transparency Is a set of 
two lamps of different colors, one lamp designating the 
team at the bat the other the team in the flold. Aa 
the illustration abowe, the bulletin board also announces 
by electric lights where the game Is played, the attend¬ 
ance, the score by Innings, the standing of the clubs In 
the leagues to which they belong, the umplrea, etc. 
Borne of the Information conveyed by the board la of 
a transitory cbarocter, and other Information more or 
leas fixed. Thus the events In tbe field are necessarily 
changing coustnntly, whereas such facts as “Qaine Play¬ 
ing at Now Xork," “Attendance 1S2,U00,” and "National 
League Btandlng," etc., are iiermaneiit Therefore tbe 
Inventor has supplied two sets of keys for his switch¬ 
board. One set of keys when depressed remains de¬ 
pressed and Is used for conveying the more or less per¬ 
manent Information referred to; the other set of keys 
Is retractile, and Is used to iiidloate the position of 
the ball at any given moment. As soon as the finger Is 
removed from a retractile key. the light which It con¬ 
trols is extinguished. Flectrlc lights 


name la displayed in green lights. At the bottom of tbe 
bulletin board at rtther side of the center will be noted 
panels beating tbe letters “LF," “OF," "BF,” etc., which 
obviously designate tbe positions of the players. The 
names of the players are to he flashed opposite the let¬ 
ters which designate their team positions. Two tables of 
names are required, one for each team. If tbe club rcp- 
reoentad at the left center la in tho iiold and tbe other 
club at bat, the operator pushes down the key which Il¬ 
luminates tbe name of the player at bat anti the jtosltlon 



Fig. A board In which amall dnmmlea of the 
players are uaad. 

be holds In the club. As a result a white light is made 
to flare up. 'If this man makes an error, tho fact is 
communicated to the spectators by extinguishing the 
white light and Illuminating a green lamp. As the suc- 
oeaaive players take their places at bat, the keys nro 
operated to lllumlnato Uielr names In turn and to record 
their errors. 

The course tgken by tbe ball is Indicated by lamps 
placed in tbe fleld. These ball lamiw are under the con¬ 
trol of tbe retractile keys. The course of tho ball from 
start to finish Is thus accurately Indicated and repre¬ 
sented. If, tor example, the umpire tosses the ball to 
the pttober, a lamp right behind tbe pitcher flares up 


and goes out as soon as the ball Is thrown If tbe 
batter hits tbe IwU, the lamp Immediately In front of 
the batter Is illuminated by the depression of the proper 
key. If the bull should lie caught by the catcher, then 
the catcher’s lamp will flare up. Similarly the position 
of tho ball In tho hands of the outfielders Is Indicated, 
us well us Its position when It is batted between two 
outfielders or luflelders. If a player puts out a man try¬ 
ing to make any of the liases or to score, the lamp at 
the station of the player Is llghlisl and also (he lamp 
at tbe base where the man was put out In order to Indi¬ 
cate what man was put out and what player put him 

One of tho plonoor basolmll biillotin boards which la 
friHjiioutly cited against appllcauts for imtents In this 
class of Invention, was r>ntented on May tlth, IKIK), by 
Kdwln A (irostler and I'rauk I* Andeison lIs general 
features are shown in I'lg 2, Along the line of the 
diamond Is a groove In which a numlier of cords or 
endless liolts are arranged to run These cords and 
their HUiiports constitute a mechanical conveyer They 
pass through the Ixiard near one corner of the dia¬ 
mond (near third base lu Fig. 2) and are wurktKl by 
bundles liobliid I he lioard Each cord carries one or more 
wire clips extending out through the gnsive In the face 
of the board aud carrying a tag or marker. The vari¬ 
ous markers Indicate the players Ky means of the 
cords the markers can tie moved along from base to 
haw*. No attempt Is made to show what Issjomes of 
tbe ball If it Is bulttsl to one of the outfield positions; 
only the actions of the base runners Is Indicated, 

The upparutus shown in Fig It does not give nearly 
so vivid a representation of the actual ocrurrenccs on 
the dlslaut diamond ns the devices llluHtrntcd In Figs 
1 aud 2. Indeed, it Is little more than an annunciator. 
'I'lie progri>ss of the game Is dlsclowsl by means of 
plates wlileli swing around on jilvuts, somewhat like 
the damiH-rs In a stove-plis* The numeral In the 
illustruttiin under the heading ‘'Uniter” Indicates clear¬ 
ly enough how the plates turn, A simple train of gears 
driven by a weight, turns the plates. A detent holds 
the plate In position until the numeral which It bears 
Is to be displayed. The detent is 


are provided not only behind the 
tranaparendea Indicating tbe Infield 
and outfield positions of the playera, 
but also to Indicate tbe location of 
tbe ball at every Inatont of tbe gome's 
progreaa. A gong Is provided to an¬ 
nounce tbe base bits. WBen the game 
la about to eommenoe, tbe operator at 
the keyboard lights up the “ficore by 
Inninga” tranaparendea of both duha. 
aloe tbe places for tbe runs, the club 
names and players’ titles. As aeon as 
ha receives word that the game has 
cenunsneed, he dspreosea tbs key 
which Contrds the current to the 
"play hall” tmlisparsncy, which hi 
Ughted up and remains so until the 
pune is called. When the gams is 
rssoaMfl. the hey Is again dCtffesseii 
N«i* the cperetor operates tbe key 
teUeh iUumlnates the wotd '^tlnf 
Irttea,'* and when he receives word 
tsMCb ec (be attplres is to aeir he dfe: 
mtewsfl hari wUflh luumtnatc the 
n*^ M Hflht. It thft 

«««iiilld<fihtekl4->^ aa «rret.,mMi thh 


withdrawn by means of an clis^tro- 
magucUc apparatus oisrated by a 
key Then- are as many keys as 
there are plates 

In tho bulletin board shown In E'lg. 
4, the actions of the players, rather 
tho positions of the ball, are realistic¬ 
ally presente<l As our illustration 
shows, tbe bulletin board is slotted lu 
various ways, to receive a mauulklu 
The small detail view .shows how a 
nmutdklii Is held In Its slot The 
munulkln Is carried on (bo end of a 
rod which Is proviilcd with a friction 
block or ball at Its middle and a 
counter weight at its lower end The 
friction block or ball serves to suji- 
jsirt tbe mannikin In the proi>cr iKisl- 
tlou and the weight starves to countor- 
haluuee the figure Itself. Tho manni¬ 
kins representing the players are 
moved In tho slots by an ois-rator be¬ 
neath the board. Thus “slides,” 
Jumps for fiylMills, and tbe like 
can be reproduced. The most suc¬ 
cessful device which has thus far 
' fig. df tiM lUWl sutussshll Ufifd M It ll smu by tbs spaetatura. been invented Is that illustrated 





















SCIENTIFIC AMEm::AN 




In Ktjtn 5. «, nnd 7 It 1 h to be found In front of many hall O (FTg. 7) la attached to the eord«, J, /*, and J*. 
newMpmici' olHofs, III! but hypnotlalriR crowda that keep The exhibition ball 0‘ In front of the board la controlled 


incmaaiue the npldttr ot <« itHtl' 

ed on the one hand bjr tlw U#tUi: 


pln\ on this Htiiiple but IngenlouK bulletit( board. 

lu this piirtlcular l)oard the nctlvltieH of the Imsc 
runiierK hh well an the career of the bull are represent- 
«sl. and therefore It la a diatlnct Improvement over the 
III vent Iona prcvloualy deaorlbed. 

Flj? n Ih a front view <if the bourd aa the apoctatora 
aee It. In Fig. W tlie covers A', A', A’, and A* hav«> been 
removed to ahow some of the mechanlam Fig. 7 ahowa 
the back of the hoard 

Uotween the baaea and the home plate groovea are 
cut In these gnioves four endless chains B travel over 
siiroeketa. The sttrtK'kela earry player-ln- 
dlealora <\ two for every groove exeept 
that extending between the home-plate 
and first l»ase, lu wlileh cam' one pla.ver In¬ 
dicator Is provided Only <ine of the two 
Indicators carried IhUwwu tlrst and se<' 

Olid base, second and third hase, and Ihird 
base and the home plate Is visible, the 
other being eoneealeil b.i the covering 
strip A. A', or .V’, as the case iiiay be. 

The aiirfx'kels are drl\eii from a small 
electric mnioi -1, the current to which can 
he cut 111 or out by means of the switch 
F The motive power for each chain Is 
also controlled Indeisuideiitly from the 
four keys I! As may be supposed, eacli 
key controls one clialn nnd Its sprockets 
III Fig. fl u player Itiillcalor Is shown at 
the bat Siipiaiso that he makes a hawi 
hit: Immediately the proiier key F Is de- 
pressetl, and the player Indicator travels 
with its sprocket chain to first base Suti- 
poae that this player tries to steal second 
base, but Is caught between the first and 
second basemen. The sjirooket chain 
(raveling lietweeu first and smaid base 
Is st(ip|a>d by menus of the ke.\ F, so that 
the player iiidientor remains helweeti the 
two bases If a telegraphic report Is re- 
ceheil that the pla.ver has reached second, 
the chain Is started again, so tiiat the In- 
dlcator Is carried to the second base If, 
on the other liand. It Is reported (hat the (77 
player has been forced back to first base, ! 
the oiierator of the bulletin hoard turns 
a handle 1), and the sprockel chain carry ■' 
lug the player indicator is moved hack to ' 
first Hand uperntion Is necessary In this ' 
case lH>cniise the elo<‘trlc motor ulwn.vs 
drives the sprocket chains lu the same ,1 
forward direction 

Two ItidlcHlors (’ are carried on the 
chains between nil the bases except (he ^ 
home plate and the first base. It will be 
observed that an Indicator Is exhibited to ! 
till' spectators between bases As soon ns 
it ri'nches the base toward which It Is 
moled, the operatol presses his key F, 
stops the ehiilii, so ihiil the Indicator re¬ 
mains In sight Covering the base. If the 
Indicator is to be udianced to the next 
base. It In coiered In the next indicator, 
which promptli stalls on its journey, (he 
first Indicator disappearing behind Its cov¬ 
ering strip A. A', 01 A' as the case may lie 

Suppose that all the liases are full In 
tbal sltiiatluii the players are usually off 
base They arc held thii.s by throwing 
the switch F which cuts oft current from Li. 
the motor A 1 f a mini is caught between 


by the cord* M, it\ and if* The three ei>rde J, /*, and uned to receive and to tKiMmlt; bift intMlit AiOTe fer tile 

of a distant game with aatontshlng J* pnaa respectively over druma JC, nnd K‘; and the capacity of the dreutt to txviMBU; thO 'iigtMbt oy 1^* 

II. Index'd, It la not unusual to hear cords if, Jf', and if*, controlling the ball O', pAM »• pidiiea whldi togethet mftkh 8P ih^ plcttltw Haealve#. 

Ill Ihe assembled “fans," when they apeotively over the drums f>, /A and lA. The two aeta of Foe aendlnga throttih diOft jttiwa th» opeod. Wbiph 
duplication of a particularly biilllaiit drums are controlled by counterweighta. baa hitherto been attained'ahoM fifteen Mlniitea ioc a 

lie but IngenlouK bulletin board. The maater ball O at the back of the board la manlpn- ideture 18 by 18 ceotlaietoro (fil2 by T-OO lachee)' can 


la ted by meaiia of tike handle U to which tt la attached, be oouaiderabty Increaaod, aa the aeOdlUg and ree^tdag 
If the oiierator U told Mtal. the ball haa been batted to apparatus permit thU; bat the main advantafia la 
center field, he simply carriers the aaeler ball O by phototblegraiAy la the ability to beat the poet, which 


means of the handle H from the home plate to center 


I Into play oii)y on long lines ftucb a« Beiltn to 


field. Hlraaltaneoualy the exhibition ball O' In front of Vienna, Berlin to Paris, etc. This would permit Ulim* 

Ihe board is moved by Ite strings M, M', and iP lu the trated papers to print In th^r momlog adlttons ptotures 

corresponding direction. Thus every one of the move- Which would not have reached theot In time by mail 

meuTs of the ball telegraphically reported is duplicated For this reason there would be no use in trying to 

on the board. If the idtcher twirls au outcurve It is increase the rapidity of operatlou of the sending and 

a simple matter to show the ball carring out markedly, receiving apparatus, without having first increased the 

capacity of the line. Ilita is a marked 
hindrance to the aeudlng of klnamato- 
graphic plcturee, where It la necesaary to 
send a great number of pictures one after 
another by telegraph In order that they 
may be assembled at the receiving end In 
film form. 

Working with Herr Bruno Ofatsel, Prof. 
Kom has made the first attempts at trans^ 
muting a klnematograidilc series of pic* 
tures; and aa a result It appears that 
where there Is an hour at disposal for tlM> 
transmission of a series of 20 pictures, 
this can be done. 

As the time rsQulred for the transmis¬ 
sion of a picture 13 by 18 centimeters Is 
16 minutes, It Is evident that where much 
greater siaied Is required, one cannot ex¬ 
pect too much detail—BO Prof. Kom has 
contented himself with a comparatively 
simple subject—the gestures of an actor. 
Four of the pictures Immediately follow¬ 
ing each other were brought together on 
one plate, and this was sent In 12 min¬ 
utes; BO that for a series of twenty such 
pictures an hour would be taken up. 

The pictures received are then arranged 
In the proper order of sequence, and trans¬ 
ferred to a klnematographlc film, which 
........ . . ..L enables their being thrown uiiou a screen 

rent view of the lecture. 

This iMirmlts giving an orvurreuce 
which takes place at midday In Paris, 
in a Berlin “movie" on the next morn¬ 
ing; and when the matter Is of Import¬ 
ance, so that the entire night can be de¬ 
voted to Us transmission, a good klnema- 
tographlc represcutation may be given the 
next morning. 

These exiierlments also throw light 
upon the qnestion of whether or nut the 
problem of television or seeing by tele- 
grapb can be solved In the near future. A 
series of twenty kluo pictures takes about 
20 minutes of actiml occurrence, but fur 
the transmission, at least an hour Is 
necessary. To send as fast as the actual 
occurrence takes place would require 1,300 
times the iiresent speed of transmisslou. 
For this reason. Prof. Korn gives It as bis 
opinion that telegraphic vision can lu (be 
present stage of the art be accomplished 
only by the use of a great number of elec¬ 
tric dreuits. The prlnclital hindrance to 
the accomplishment of tills desired end Is 
the enormous amount of capital which 
would be required. 


3 Oy'^iv ■’ ^ 2 : 
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F’ik- 7.—The back of the board, showing the method of operating the 


Imokwiinl iiiitl ronvanl to Indiciito his pre- 
dlninierit If lie Is jnif out, be Is returned 
to Ills bust' and (Usiipiietirs, and his misfortune Is r«- 
<•or(led on the seoreboiird; bnl If he sueewds In reaeli- 
tiig the base, the -witob F Is thrown again, so that 
the motor Is again supiillisl with current Slnmltan- 
eonsl.k tlie ineii on (he other Iwses are advanced In 
Iioslilon assuming that none is put out. From this It 
follows Hint the swlieh F Is used prlraarlly when all 


The Food and Drags Act Guaranty 

-The back of the board, showing the method of operating the 
master balL 

I N Interesting article published In 
The yation'a Bu»inv»» hy the Oham- 
So, too. It Is possible lo throw the ball with llfeUke ber of Ounmeiw of the United Htates of America, Dr. 

effect from the catcher to the first baseman or to any Carl L. Alsberg, chief of the United States Bureau of 

position Ui the field. When the ball is not in opera- Chemistry, llepartment of Agriculture, calls attention 

tion, (he couiiterwelghls on the drums drop to their to the futility of the guaranty label. Many persons 

lowermost iKisltlone and bold the ball in tbs pitcher’s misconstrue the significance of the label and believe 

that the labeled goods have been subjected to analysis 
by the Department of Agriculture. The Pood and 
Rapid Telephotogiufay Drugs Act does not require the manufacturer to employ 

u ¥1 D V . ^-1 u ^ words ‘'Guaranteed Under the Pood and Drugs 

By Dr. Robert Grim.haw or to place the serial number on his label. tZ 

Tk ECENTLY Prof A Kom, Whose work in eonnec- Words “Oueranteed Under the Pood and Dmgs Act" 


The lucehiLulsin for rciinsluoliig the antics of the ball Rapid Telephotograpfay 

Is rcmiirkiihl.v tlexihic Two while lialls are enii)lo.ved B®l>ert Grimahaw 

One of these (f\ n real hiisebiill, moves about on the TJ ECENTLY Prof A Kom, Whose work in Connec- 

front of the hoard In full view of the sjiectators; the ac tion with tetepboiography, or the transmission of 

other O, moves about st the buck of the board. The tihotographs by telegnipb. Is so well known, and WhO 
hall <j mil) lie called the muster hall, nnd the ball (V, has solvetl practically the transmlasloB of Illustrations 

in front of the board, the exhibition liall. Each hall is and handwriting ever long distances by wlie, read a 


Ik.tion with tetepboiography, or the transmission of are really a guarantee of the manufacturer to relieve 
photographs by telegnipb. Is so well known, and who tbs customer of responsibility should the goods be pro- 


moved about by the aid of three cords meeting lit a paiier lu Vlcnua on Improvements made and iwobaUe In provktlnt _ 

cniDiiiQii point. The cords lu front of the board are the Hue of rapid tranamissloii over long dlstanCM; with atanCM which art dgClatad "«** for tbod and wMCb 

very tbiu and so plored as to harmonise with the back special reference to the trausmiaslon of Unematogiaphlc tbe shi nMn* may dmlfiBSd; tot uaa wholly^ Ifi 

ground. Hence* they are not at all visible. The mastei- film pictures. IDm most Importaat problem to solve Is the i^Eta. 


Ily tbe transmlseloB of lllustratlone needed against by the Ooverament. 

ver long distances by wire, read a Dr. AMmrg suggests the gdvliwbltlty of legialattoii 

Improvamento made and {wobaUe In providing for the donetiudng of domeetlc food gulv 















SCIENTIFIC AMEraCAN 


8MA«d m » Qwvrth 

Silinnlator 

»r ifct ImHA Cwr iifwJw t «l Ai Utime AmtUm 

S <MB i;lme iit|n> Ur. n. 0. Welltt wrote a dellRtatful 
Iktitaey called “The Vnod of the tSkids,'’ In which he 
taiaidiMw * food which stlmulatee growth to eucb an 
extent that the dlmenalona of all llring 


puriMMe up to the prenent time. The reaaon why the 
adTantagee at the phonograph have not been widely 
made ufle of, Ilea In the fact that the epokon worde ae 
recorded upon the disks cannot be used alone for learn¬ 
ing languages, at least by the general public, for we 
must not ouly hear the words, but have the same words 
in print so that they are visible to the eye, and at the 


same words given out by the phonograph Then after 
a little ex(lerlmental work, a suitable uiechanisiu was 
devised for (iirrjltiK this out. Tho pntwr band unrolls 
contlmiouBly while the disk revolves, uiid the right 
word always falls under the meia! pointer placed at the 
center p<wltlon. Should the device prove to is* all that 
is claimed foi 11, It will ni.ske a decided step In advance 
in the matter of learning languages, for 


things who feed upon it are Itiereased six 
or seven times. Mr. Wells probably had 
no suspicion that such a stimulating agent 
would ever be discovered. But It ap¬ 
pears as the result of some very recent 
reaearchOB, that living Indugs may be 
greatly Incroasod in size when subjected 
to proper conditions. It is true that no 
mystortous food has been discovered which 
stimulates growth In this way. The 
stimulating agent is electricity, to whose 
powers, both benefleent and harmful, 
there apjiears to be no etid. 

High frwjnency currents have long been 
used by the medical prufessluu with bene- 
0cal results, but until recently the mere 
fringe of the subject has been touched. 
Medical men have been contoutod with a 
comparatively limited range of applica¬ 
tion. It has been reserved for Mr. T. 
Thome Balter to show what great tioesl- 
bllitles are inherent in the application of 
high frequency currents to living things. 
For some time Mr. Thome Baker has in¬ 
vestigated the effect of olsotrlclty upon 
the growth of tiacterla and mosses, but Ids 
latest work, apart from its sctcnllfic in¬ 
terest, promises to have results of great) 
commercial imtiortance. The latest ex¬ 


ilic price Is ulihlii the ivnch of uH. mid It 
will now be isissllilc to Iciini nuy lunguugc 
without the aid of a iirofcssor such us was 
heretofore indlspeimablc In order to have 
11 conect pronunciation 'I'lie elTectlvi*- 
iiesH of the “mitonmtlc jirofessor" lies In 
the iiurnllel action of spoken and iirlnted 
word, both eje and ear rei-elvlng the Im¬ 
pression al the same time, so tliul the 
memory retaliis the form of the printed 
word accompanied bv Its sound In prin¬ 
ciple there Is no limit to the number of 
languages to be learned li> this method 
At the start the constrtictors have hroiiglit 
out disks and rolls for Kiigllsh, iJ(>rniau 
and Spanish, but when the de\lcc comes 
Into extensile use lliose will be followed 
by others. We need not dwell upon the 
advanlHgpM which the phonograph method 
has over the usual language jirofessor 
Besides being pol.lglot, It saves much lime 
and Is ready to be unihI on any (Hfiislon, 
without any of the iisiinl drawbiicks. The 
simplest form of the device consists of the 
pbonogrii])li and iiaiu’r roll immiilcd upon 
a hut base for placing on a table How¬ 
ever it Is most eoiiveiilent to have a sult- 
Th# oUetrUod fata la wkkh c h lek w ia ore rolood. > able place for kts-plng the nuracnnis disks 

and corrcspiHiding rolls, and this can la* 



perlraenls are concerned wllh the influence of high fre¬ 
quency currents uiKin the growth of chickens, and they 
are being conducted niwn a truly colossal scale. 
Meeches Farm, Toole, Knglnnd, Is probably the great¬ 
est chicken farm lu the world, and Is the scene of these 
new experliueiita. On this farm atsmt four thousand 
chickens are Isdng grown under ihe Influences of the 
electric waves. The results arc truly astonishing. The 
chickens live In flats and over the whole building is 
wound an insulated wire which Is traversed by the 
high fiHSjnency nirrents The apiNirntus which gener¬ 
ates the high frequency currents presents distinct 
peculiariHos from the electrical point of view, and is 
the outcome of numerous extsTliueiits. Careful adjust¬ 
ments have lu be made of the various electrical quan- 
tltes entering into the cinnilt, liefore any effect is pro¬ 
duced. but wllh a iiMisT adjustment of the apparatus, 
most marked effecls occur. 



done In the more elaborate aiipariilus which Ik swii 
here. The outllt for the (iermiui luiiguage. foi French 
learners, comjirises two siiwlally-prepared hiiigiiage 
books, twonty-slx phonograpli disks with rwords u|)en 
both faces, and flfty-two printed bands, each correspond¬ 
ing to one face of a disk. It Is Interesting to note that 
tho first elements of music can be leiiniiHl in the same 
way, and a set of disks and other material is already 
issued for this imrpose. 

A Warninf: Against Fraudulent Radio¬ 
active Water 

HE Thilltsl .States Deimrtriient of Agriculture, 
tiiroiigb the Bureau of Cliemtstrj, lias tssuisl the 
following warning to llie public lu regard to the so- 
called ratilniicllve mineral waters offered for sale In 
bottles: 


Chickens living in the clectrlfled flats reach. In five 
weeks, the normal weight of Chickens three months 
old. And out of four hundred chickens treated tn this 
way only six, and thosi* obviously doomed from blrlU, 
died. In view of tlie fact that a fifty jier cent dealli- 
rate is usual at this period of the year, it will be seen 
that this rt*sult is sutUclently startling. Chickens so 
weak that they cuald not stand up. and who In the 
ordinary course would iufuUlbly have dlial, hove been 
put in tlie electrified flats and become heultby and 
strong. 

It is not only that the output of a chicken farm is 
doubled by this process, but a considerable saving in 
food Is effected. Only two thirds of the usual unuiitlty 
<if food is required by the elecfriflwl chickens. 

The chickens are charged to such a high imteiitbil 
that a spark discharge occurs on presenting a fliigm- to 
the tieak. From the s<’leutltlc p<)int of view the most 
Interesting part of this work is the thiHiry which ex 
idalns ho(c high frciiucncy currents stiniulate growth In 
this way. Mr. Thorne Baker is of the opinion that the 
high freipiency currtmts stimulate the blood circulation 
by lowtwing the viscosity of the blood. He has con¬ 
ducted exiierlineuts on the effwt of high frequency cur¬ 
rents on the flow of v*iscous fluids, and he finds tlmt 
the time of flow Is decreased. The viscous fluid loses 
some of its viscosity and becomes more mobile. 

It Is not at preseut known whether prolonged elei-- 
tric action Increases growth up to maturity, or whether 
its whole effect is to cause the maximum site to be 
sooner reached. 

In certain quarters the appUcatlou of high frequency 
currents to tlm growth of children is being contemplat¬ 
ed, and the results in tliis field will be awaited with 
interest. 

It to evident that we have hero a method pregnant 
with posslbliities, and its farther davetoptuents will be 
iflob lu Interest, both in tfaelr acientlfie and commercial 
aepeeta. 

A Nm Lmictuwe*«6Mliiii« Phoaetnffili 

T Jin PlHUtQgtapb may «e comUtorad, to mtootide at 
tMuM; to he ott idewi ifinitoMto toMtosr, hut os a 


How the chicken house to wired. 

same time have the translation Into the learner’s tongue, 
luventoni do not appear to have been able to combine 
H suitable device for carr.vlng this out, and it remained 
for a well known phonograph and moving picture firm 
of Tarls to solve the problem, with the iiistrumeiit seen 
lu our photograph ns the result. Although very simple 
In its idea, the apimratUK was by no means an easy one 
to realize in practice, for what was required was to 
have a jwper strip with the printed words and their 
translation imss along in front of the learner so that 
he can see them at the name time he is listening to the 




Loaralat • Utoffttof • la a aow way. 











SCIENTIFIC AMERICAN 


The Construction of a OiieJcilowatt Cloaed 
Core Wireless Transformer 

T II]> i((lvuiiliiKt’H of cloaed core alternating current 
11 uuhformerH over the rapidly dlaappearlug apnrk 
coil Htul iini-t'Ilublc vibrator fur wlreleaa tranamlaaloii 
lie III iliclr couiimnitlvely Miniple cuuatrucUou, their 


Fig. 1.—AsaembUng the "leg” of the core. 




Fig. 2.—Diagram of condenaer connection for re¬ 
ducing Htatic Btrain in primary. 



Fig. 3.—View of the winder. 


number of tuma of very fine wire. Upon the ordinary 
houee lighting current {110 volU, 00 to 120 cydea) 
being Introduced Into the conrae winding, or primary, 
the magnetic action of the core will oaoae a current of 
extremely high potential to be origloated In the wind¬ 
ing of line wire, due to the ratio of tnme. great 
difference of potenUal at the termlnala of the Becondaty, 
aa It la called, la sufficient to eause the current to leap 
lietween them and. If they ate held near enough to¬ 
gether to form an electric arc of low denalty. By 
Hbuutlug a large capacity condenaer acrooB the ter- 
minala, a crashing white spark takes the place of the 
noiseless arc. It Is thte spark that Is used In wireless 
trausmlssioa A high tension condenser will be dls- 
cussod In a latter part of the article. 

If the transformer Is constmeted In accordance with 
the directions given below It need not be oil Immersed. 
However, It la a good plan to Immerse the transformer 
In liolled oil In damp localities, especially near salt 
water. 

Conatnietion. 

The core will be built up of annealed, soft Iron strips, 
about No 2K A. W. G. of two siaes. measuring 14 by 2 
and 0 by 2 inebos, ipspectively. Two piles each 4 Inches 
high when comprssifed, will be necessary of each slae. 
Two “legM" or sides Of the longer strips should be bnllt 
ut> to a height of 2;;inche8 and In such a manner that 
2 inch spuces are left alternately at the ends for the 0- 
inch by 2-iuch' cross places. This construction is given 
In Fig. I and inay be seen fairly well In one of the 
photographs. About 60. pounds of libu will be neces¬ 
sary for both sides and cross pieces. 

The legs when assembled should be tightly taped and 
wraptied with oiled muslin cloth to.wlthln two Inches of 
cneb end and to a depth of 14 Inch. Oiled muslin cloth, 
u\tillable imder the cuminerclut names of Empire cloth 
and Llnonlte, when dry will withstand a puncture test 
of about 1,000 volts tier mil, although under heat and 
corona stresses it will deteriorate somewhat. 

There are two wicll known methods observed In wind¬ 
ing Irunsforwers. One, by having part primary and 
secondary wound on each leg; the other by whiding 
the primary on one leg and the secondary on the other. 
The latter isissesses several advantages over the former 
method from a constructional and economical view¬ 
point, but It Is slightly less efficient. However, as this 
detriment Is mure than offset by such essential consld- 
erutkiuH as simplicity of Insulation and design, the lat¬ 
ter metlKsl of construction will be treated In this article. 

The prlinury will consist of eight pounds of No. 10 
T>. C. C cupper magnet wire wound on one of the legs 
to a depth of four layers. A space of ^ Inch should 
be left at both ends of the Insulating sleeve so that 
there will lie no danger of the primary’s sparking to 
the core. Consecutive layers should be paraflned and 


fixtures, thus constittttliig a 

building In whtefa ths idtiAimt ^ 1^. 

alleviate the atraln, a low-oafitttdtr, 
denser conatmeted of flMs platen iMiM h* slhiUftdA 
across the supply maths and ths eanfntl e«tdikd«M$ 
grounded to reUeve any abhonnal dlftave&ce of poMit- 
tUl between the two aopply Unee oc between One Uae 



Fig. 6.—Diagram of tiM seoondorjr natea. 

and the ground. This connection is given In Fig. 9. 

The primary may be taped for appearance and me¬ 
chanical protection. 

The winding of the secondary presents one of the 
most difficult and trying features In the oonstmotlon 
of the whole transformer. Several miles of fine wire 



Fig. 7.—Msthod of a 


mbUng the secondary. 


must be reeled Into thin iisncake-llke sections—a task 
somewhat allayed by the proper winding machinery— 
a lathe preferably. 

The square hole In the center of the section should 
be sufficiently large to allow It to fit snugly over the 



Flf. 8.—Sectional view of the liquid condenser. 

»>re and insulation, about Inches by 214 Inches. 


high efficiency, their positive operation and their up¬ 
standing under severe overload and physical abuse 
Almost all of the disadvantages from a constructional 
vlewiMilut are eliminated, so that the making of a 
very satisfactory transformer involves only patlenco 
and ordinary constructive ability 
The Inefficiency of the average experimenters aerial 
necessitates the use of a transformer of larger capacity 
than would ordinarily lx* needed If all conditions were 
favorable Under standard conditions wireless sets will 
transmit about one mile for every ten watts of energy 
<>x|x-udod. By standard conditions is meant a well 
Insulated aerial that Is ill least 100 fei‘t above sur¬ 
rounding metallic or conductive objects. Correlative 
with tills a ground having a low resistance to high 
frispuMicy curiciits Is iiw'essary. Water and gas pipes 
contrary to the usual belief do not always fill this 
rwiulremcut, and as the typical amateur’s aerial is 
always more or loss poorly Insulated and his instru¬ 
ments ImproixTly tuned, his set Instead of tTnnsmittbig 
one mile per ten walls, seldom averages half of that. 

The fjiiesllon of the most suitable size of transformer 
to build for exiSTlmeiitiil use. Is easily answered. The 
const met he limit In most cases Is reached at the 1 
kilowiilt size Dilllcullles arlsi- from bulklucss and ex¬ 
treme insiilutioii whleli Is necessary In sizes larger 
than 1 kilowatt. The co.st of materials is an Important 
consideration, and It might bo well to mention that a 
1 kilowatt transformer will cost hardly twice as much 
for materials as one of the 14 kilowatt size. If there 
Is any possibility of Interfering with commerelal or 
(Joveriiiiieiit stations, a lower jKiwer should by all 
nieaiis be used and may lie obtained by inserting an 
ndjiistiilile wuiei rheostat or a choke coll in the prl- 
imiry circuit The former type of current regulator 
may la- easily constmeted by filling a keg with strong 
salt water, idacing, for nil electrode, an Iron disk Jn 
the bottom and raising or lowering anotbor iron disk 
In the solution. I'he Htnount of current allowed to flow 
will lie found to be Inversely proportional to the dis¬ 
tance that the electrodes are apart 
’The transformer will consist of the usual hollow 
rectangular shajied “closed” core of laminated Iron 
wound with a f*>vw'turns of coarse wire and a large 


Insulated by several layers of the oiled muslin cloth 
as the static kick back from the secondary if a large 
condenser and aerial are being used, is sufficient to 
cause "skin” currents upward of 1,000 volts to be 
generated In tiie primary. In severe cases of this kind 
the kick back is sometimes strong enough to cause 
Hiuirklng with subsequent arcing and burn out In the 



Fig. 4^—Secondary partly sssessbled. 



When a lathe is not available, a simple winder may be 
constructed similar to the on® in Fig. 8. This conffists 
of a fan motor with the section winder bolted to the 
end of the shaft. The winder or form comprises two 
disks of 14 Inch maple seven Inches In diameter upon 
the face of one of which ar® fastened four iron pegs 
spaced Inches apart. The wire Is wound on over 
these pegs between the walls of the disks until a ssc- 
tlon Is formed 6 Inches In diameter. Twenty sections 
should be wound In this manner. The Rise of the wire 
Is No. 82 D. C. C. Nine pounds will Ite needed. 

The sections upon being wound should be removed to 
a pan of melted parafln and beeswax for impregnation. 
The temperature of this compound should never exceed 
100 deg. Cent, or It will carbonise and lose its Insulat¬ 
ing value. The colls should remain In the Insulating 
mUture for at least 15 minutes or until aU air bubbles 
cease rising. They should then be premaed until cold 
between marble slabs and taped with strips of bias 
cut oiled muslin cloth, % Inch wide, parttcnlar cars 
being observed that the wires do not become kinked 
and that their direction is definitely marked when they 
are taped. 

As mentioned previously, there will be 20 sections in 
all. As the seoondary^ontput In volts is atmut 20,000 
a iwtential difference Of 1,0* volts will exist between 
consecutive sections. Circular, oiled muslin cloth sep¬ 
arators 0V4 Inches In diameter should be placed 1»* 
tween the sections as shown In Figs. 7 and 8 to relieve, 
the strain between them. 

There are several well known methods employed la 
connecting the secondary colls. The dne, treated hen- 
with, poeeesses the advantages of a higher ecic te t i it y 
than the others, and the strain between ooneecutlve aSo- 
ttona Is much less. Both end seettons will tennlnato 
with an outside turn so that two of the cholceet 
be set aside for this purpose. 

The core leg should be damped In a vise and a eeq- 
tton supped on to within two inches of the lower end 
«f the insulating sleeve. A s^wtWtor shonid then be 
placed against the section and the Inalde tun Wnngtit 
under It. Obeerving the tRieetloa that this tnrn tabnw 
another seetloa sbotdd h# lowered into pogltton in eodi 
a manner that its imi^e t»m mas to toe oj^tadta dliac^ 

, (OMwisaea WtNM 


Fig. 5—^The compiated traasfamier. 
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^AMUmm^. N. Dvkiiau and J. W. 
BMOfUiua, la., e»n of flomooto Utg. Co., 
Sox AM, XatMWi City. Uo. Thi« laroation re- 
latoo to CMittWito for uw la bnatliif awl for 
other vorpotee aad more pertlcolariy to a eo* 
eaUed ebootlsi coat vblcb oomiwieee a body 
lurlw oao or more ladlvMoai poeketi or loope 
deetoaed to bold cartrtdcee, aod a proteetlre 
flap Mnaally dlepoaed orer the po<dieti aad 
Oo^Bfl the eame, 

HBBL BBBABT BCrFBR.—H. a. Baainx, 
077 ▲ Fntaam Are., Brooklyn, N. Y. Among 
the opjeOta of the InTeattoa Is to Improve heel 
breast bnSets so that the bvIBag operation may 
bo performed la « better and more rapid man¬ 
ner than baa heretofore been possible aad also 
vbcreby the danger ot damaging the texture or 
finish of the fine material ot which the mala 
portloa of the shoe or slipper Is constructed 
may bo obviated. 

BlootHeal •ovieos. 

DLlSCTKOnB flCPPOHTINO IIOD KOB 
HLSCTBOLYTIC TANKfl.~l*. JnasnN, care 
of Leo Ooldberger, 146 flmlth flt., Perth Am¬ 
boy. N, 3. Tbo object here le to eo construct 
the supportlag rods for the eleetrodei that dirt 
eunaot readily lodge thereon, and effective cur¬ 
rent eoadactiBg contacts can be maintained 
between the suspending hooka of the electrodoa 
and the rods without the aecoaelty of uelng 
emery peper or the equivalent to keep the rode 
in proper condition, ae la now nweeaerr. 

BHUT-OPF fiySTBM FOB CONnUlTS.— 
IeABfl,l,A UiLMH, as N. Pleasant Ave., Mock- 
away Beach, N, Y. The Invention relatea to 
automatically efautttog off oondulta employed 
to supply buildings with gns or other fluid 
agent used for Industrie! purpoaes, and It com- 
prises apperetus which Is preferably actuated 
by electricity to operate a valve located In tbe 
conduit and cloae the aame when condlttoue 
m^e It dealmble that thia be done. 

TUBCLAB mBDLATOK.-/J. Siucoi, care 
of Blectrlc Porcelain ('o., Trenton. N .1 Tlila 
invention relatea to Inialaton or rlrrnlt break- 
en, and baa particular reference to devices 
employed for tbe purpose ot anpportlng olec- 
trlcsl eunductore, gny wires, or In other capac¬ 
ities where It le desired to prevent transmis¬ 
sion of electric currents 

BLBCTBIC LOCK flTBIKB.—F. F. 
BcnNSioaa, B. F. D No. 48. Ridgefield, Conn, 
la this cnee the Invention relates to electric 
lock strikes, end more psrttcuinriy to keep- 


umoa PLOW.^y. PAEKan, Bedford 
City, In this plow the traeaon wtaoete 
mar be coupled to the drtvtng meebanUm at 
WflL the power is trenamltted equally to all 
ot the traetlen wfaeels through a centraily-diB- 
poied drive. The shanke carrying the tools 
m disposed so that the furrows offset to oao 
sida ot the machine. 

MOTOR HABBOW.—T. Camf, ST Morcroee 
Bt,, Atlanta, Qa. Mr. Camp's Invention la an 
Improvement in motor bnirowi, end hie pur¬ 
pose Is the provision of a device of the char- 



arter specified which will thoroughly cut up 
and pulverise tbe soil and wbicb will propel 
itself through tbe field by tbe operation of cut¬ 
ting the SOIL The accompanying illuatratlon 
shows a plan view of the Improvement 

or Oenernl iMterest. 

DBVICB FOR MAKING DB8IGN8.—L. L. 
ALtan. Box 701, Atlanta, Qa Tills device 
h«B a bar carrying a marking member, the bar 
being operated by a rotatable member to which 
It Is srtlculsted, the marking member being 
adapted to produce a design on a table wblch 
la redprooated as It Is rotated, and while the 
bar wltb the marking member la operated 

MATRIX DBVICB.—J. A. Maker. 317 Torry 
Bldg., Dnlnth, Minn This Invention relates 
to matrix devices for use in deottstry, and 
has reference more particularly to a dovira of 
this class which comprlsue a body, a matrix 
aaeoctated with tbe same, means for adjust¬ 
ing the matrix, and means for holding tbe 
matrix In different adjoeted poolttone. 

8ANITABT BHAVINQ MOti —J. B. Bo- 
OOLPR, 878 Ocean Are. Jersey City, N. J Tbe 
Invention has reference to an Improved form 


BHAVINQ SOAP HOLDIDB.~-T. (1. Momoan, present patent 
cute Morgan Bales Co., Blwmokln, Pa The In- to btieklos. uni 
vantlon provides a device which will take tbe nnd the Inventl 
place of tbe ordinary shaving stick swap, hy sloii of an Imin 
providing a handle for the soap, thus uisklng log cam iKtioii 
a mare satisfactory device for distributing the liinkle In plu<e 
soap on the face. The handle may be quickly DiHpr.w n 
applied to the soap or removed therefrom Memphis 

line OtIlDM fob copyists—W C. crenee more pii 
SrnooaN, Colville, Wash. This device com- boxes conliilnlu 
prises a supporting frame having clamping disc can be essl 
means adapted to engage a book or tbe like, the box wltbou 
for bolding tho supporting frame lii position, rack structure 
and a second frame mounted on tbe support- a display rack 
Ing frame and carrying adjustably a lateral ed to reciprocal 
line-guide arm 
FILM CAMHBA.—A K, HAarna, OOT nergeu 
St., Newark, N. J., and H. H. Kioos, Hyde 

Park, Mass An object here 1. to so arrange „ 

the exposure oponlug adjacent tho film that ,, , * 

when desired only a portion of the film may ^ * t 

be exposed Further, to permit the unwind " 

Ing of the flliii from tin- forward spool without action of i 
causing sagging or rumpling of the film shank at ' the 

FENCE GATE.—H G. BXHIS, Blcevllle, thumbplece for 
Iowa. Tbo Inventor provides a gate having a „f niiivnhlc 
structural frame, the rails whereof may be poinj adjusted 
shaped from plate or sheet metal to form lious- i>ipie and 
lags for rolIlDg supporu; provides a light 
supporting Btrurturo ; and provides supports jj y n ' Y ' T 
for the gate, so arranged as to lualiitalu Its ^ 070 343 is to 
rc.conil.v‘pstcnl, 

TRAP DOOR LlITKIt—F. Tuoyas, care of proveinent out 
C B. tllclH-y, Route 4, Nampa, Idaho. A pur- pnity, strength 
pose hero Is to provide an operating means to and releasluii 


PIPE AND Ntn 
IIorKKAN, 1.1« NImo: 
N Y . N. y The ob 
1,070,343. Is to make 
recently pati'iiled pip 


■ 








which will render the operation of the dmir 1 
cxce<>diDgly easy and which will serve to prsc- 
tlcally connterbslance tbe weight of the door 
tbroughoot Us entire path of movement, the 
effectiveness of the motive lueaus varying sub- . 
stantlally In aecordaurv with tbe variation 
III tbe effo(-tJv« weight of the door during Its 
swinging operation. 

WARTK AND OVERFLOW FIXTURE—W 
Camtixin, Paris, HI. The invention provides 
a waste and overflow fixture having an upper 
member of a tower bell waste trap connerli-d 
wltb the lower member of an upiK-r bell over¬ 
flow trap, and a stem for raising tbe npper 
memlier of the bell overflow trap, the stem 
being disposed through an opening In the low¬ 
er iiiciubvr of tbe overflow trap, and bavlog 


BrullDg and Llgbtliig. 

ILLUMINATED FitUNTlIN—1 II 
ST, 1001 Robert St Lii hayetti In 


era or itrlke plates for door latches, whereby 
the Uteh-engaifing portion or element of the 
keeper can bo electrically roleaeed from a re¬ 
mote point whereby the door la unloeksd aud 
altowed to awing open. 


LAND BOLI,BR.—M. ANDlksoM, care of G. 

A. Bberly, Atty.-nt-Law, Btnnton, Neb The 
machine la drawn along the ground by hones 
or other appropriate means and disks of one 
Mrles by rolling upon tbe gypund cause ridges 
to be farmed between them. Teeth of tbe dhilw 
ot nnotlwr series punctun these ridgea of pro¬ 
vide them with hole# to receive moisture ab¬ 
sorbed by tbe ground. The form thus given 
by the noil also prevents tbe lighter pnrtlelee 
of earth from bOIng blown or xrmahed naray. 

MILKING APBARATUB.—A. F. Bmrmgg, 

B. F. D. No. a, Canlateo. N. Y. This appu- 
rntua la nmugofi to milk atmultaneoualy a 
large number of cows In seta of four, to gltow 
na nttandeat to raadtig control the mUktag for 
•nefl Mt of oows, to render the auction aetloa 
on anob «»w intermittent, to prevent aptlUng «r 
«m«to of mtlfc and to permit of convenlnntty 
•aMnbttBB and .dtiawMimbUng tbe porta irttti 
a ttew t» keep fhn aame dean and tw mnlntnUi 
the oppOmtiM tn anoltory cohdltton- 

U>AO KIWCOR FOB BtTLL BAY BAKSB. 
-tL M. BABWAnp and 3. W. Lewum, FaMar, 
Colo. In tM peanut potent the ohjaet ot tha 
Ineaatow la tba pMctafaHi of n aliaple and nom- 
pfinoMvoIr teokpMMtvn MtMaJeetnf nr lend- 
PWpMt iMBdi 11 ^ir wa Mr bdUitBlNia. nnd 
tiMtifil nto iNMndna ttrUt 


of shaving mug, and an object Is to iwovlde 
a mug so shap^ and constructed that water 
and Injurious adds In the soap will readily 
drain off tho sotp Into a separate water rescr 
voir The handle In this device Is so eon 
structed and poaltloned that it rannot readily 
be broken from tbe body of tbe mug 
BAIIY WALKER —E. 8 . Kikcannon. 3714 
Grand Ave., Spokane. Waah. This baby walk¬ 
er has a b<Kly portion ao formed as to afford 
proper abdominal and waist support for tbi- 
cblld; and a coDveulont seat portion Is pro¬ 
vided In conuection with the body part, os 
well os a head rest and arm rests, ao formed 
and arranged as to promote tbe comfort of 
the child. 

MEANS FUR CARRYING LIFE LINES- 
B. F. McCaxAsr, 3 John St., Jamaica, N Y., 
N. Y. The Inventor’s aim is to provide a 
menna fur carrying Ufe lines from abore to 
ship and vice eerso, or to a high building or 
other structure and arrangi-d to prevent the 
projectilo carrying tbe life line from tumhliag 
over during Its flight and to cause tbe projec 
tils to travel a great distance. Mr. McCreary 
has Invented another means for carrying Ufe 
Uneo, and tbe object of the Improvement Is to 

r vlde means for carrying life lines, arranged 
lusqro a proper nncoHlng of a very long 
Ute line while tho projectile Is caused to travel 
n great distance. 

FOBNACE FOB SMELTING AND RBFIN 
INO OBEB.—W. M. BowLlpa and C. O. AbbEK, 
eare of Bowles A Allen, 117 W Fbtladelphta 
Bt., Bchawnee, Okla. By means of this do 
vlo« or«a such as those of sine or lead may be 
smwtsd by means of the heat from an electric 
nre. Further, by Us means vapors of the 
uotals may b» eoudeused and may be drawn 
off. A|ag, tbe soluble add vapors may Im po^ 
Mti rid of. 

DOWBL.-^. Tissino, Buenos Alitis, Argon- 
tlnn. This luveutton relates to dowels totf 
eWrigit work tod for all other purpoaes where 
two wqoden portiona are to be secured together. 
And hM to its object to provide a dowel by 
iHAllMi of Which tile unal and w«U known mor- 
tilin intt tenon Joint nwy ho dhowmod with. 



a IMngo disposed below and normally spaced surface being mopt 
ihro^' Ibc lower member of the overflow trap PllMFlNO MEA 
to rglse tho lower momber of tbe overflow trap kKS.— r W Mtkw 
sod the upper member of thu waste trap to n Y. This cleauc 
which It is conuected. Tbe overflow trap oiiens ment of a buKc c 
by an upward movement of the stnm. and by of Hurtion iiosxic, 1 
a coaUnuod upward movement of the stem tbe ttou in to provide 
waste trap opens. bodily rocking mm 

PENHOLDEB 6B PENCIL BRACE.—C. A. ed with n hniullc, 
IlXAPAON, Canaan, Conn. The invention refers lows to produce 
to stationery and has particular reference to iiosslc. 
means for use In onnnectlon with penholders, Imkir spring 
peociis or thO like, and serving to break up the nox 625. Cedar lii 
tiresome and objectionable Unger movement ni,, spring bus u « 
that to acquired and used so generally, espe- tt,„ shaft rel 
otally by children beginning to learn to write there being u cast 
SPECIFIC OBATITY BALANCE.—B U tho shaft, whl.Ii I 
JOLLI, 188 FnywtterlHe St., Raleigh, N. C hy a colled aprlmi 
An objegt here la to provide a device in which An arm, pivoted ( 
oeriain halancteg proceasoa are carried out by a linger seenred to 
Means.Oljfn tfeumbecrew which operates a dial will bn held yleldln 
eo ihntlNIM <n bolnace la obtained tbe pointer for rotating on a 
on tha (Ml wIU Indicate directly the flneaese SHADE SCPPO 

of gold OF stlvor without further caleulatlon. Shade AdJunti 

BELT BDCKLB.—T, F. MsMNnY, 8731 Memphis, Teun 
Surf Ave., Coney Island, N. Y., N. Z. In tho support wltb casli 
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fdNVKUTIIII.K DAVBNr'OnT AND BED — 
L. B .mPKccwT. ano W IBth at. Muoliatun. 
N. Y, N Y Tills lii'rt U Brru»gi‘(] to permit 
convenient uiid quick clinogluK from e davcn 
port or u couch (o ii hcd nr cirn urrsa, wlth- 


clnmp adapted to bo empIo^TOd tn eoaooctloa 
with a tjibla, for olamplnc a pioee ot meat for 
the proper boldlnif of the aame while betnit cut 
or trlinined. 

VENDING MACHINE.—O. J. Hotahho, 230 
W 10 th St.. Manhattan. N. T, N T. Thle 
Invention relatea to machine* for vcndlna and 
dispensing newipapora and Other like articles, 
and has roference more parttcnlarl; to a ma¬ 
chine of this class with which suitable coln- 
oiierable mechanism for eontrolllng the ma¬ 
chine can be employed, and which can be used 
singly or In comblnatlona of pluralities of 
units, each coniUtlng of one of the machines. 

AUTOMATIC ANCHORING DEVICH POU 
8 DBMABINB MlNHB.—(1 B. Bma, Hotel do 
Crillon. Place de la Concorde. Paris, Prance. 
This Invention has for Its object Iniprove- 
mcDt* In automatic anchoring devices for snb- 
uiarlni' mines which render It possible to in¬ 
sure the normal and secure succeaslou of the 
several operations of mine laying and also 
the smooth and easy unwinding of the moor- 


plate to be worked to make a button la held 
sutatned dnring the work agalnet a non¬ 
rotary claw located In front of the rotary cut- 
tlhf tool. 

OBATITT CONCBBTB MTXBB.—O. W. 
Miixa and I. B. aiMfsoN, Ooorgotown, Pa. 
Tbo lotontlou here Is to provide a mechanism 
by means of wblcb the elements necessary tor' 
tbs formation of ooncrcts may be Intimately 
combined In proper proportlone by tbo mere 
act of paealng the materials tbrougb tbs device 
by gravity. 

HOLDER POR OI3K8 AND COLTERS PORi 
USB WHEN THEY ARB BBINO SHARP 
BNBO.— J. J. Hindb and M. E. WrkiiiI'. Wall I 
lAke, Iowa. This holder haa a frame support¬ 
ed by and movable vertically relatively to the j 
stationary frame, the movablo frame having 
a bearing at one end. In which a vertical shaft 
Is Journaled, this abaft having a thread inesb- 
I tng In a threaded orlflce la a member se- 


WRINGKU support and rASTRNBR.— 
W P Banokovi', Hostwlck, Neh The object 
here Is to provide n support adapted to be 
> lamped by the ordinary elampa of the wringer 
iiid linviug inenliH to blngedly secure one end 


RIachluea and IHeclianlcal Devloea. 

PABHIC noLDBU AND EXIIIIIITOR—K. 
A RaauN. cure of Ii A Eberly, A tty. at Ijiw, 
Stanton Neh The Inveiittoii provides a device 
esp<>clRlly adapted for bolding u plurality of 
rolls of fabric, us for Inslaiiee allks, eintba, 
rugs, ollclolha or linoleum, nnd for retalolng 
the falirles In rolled (ondlUon or for permlUtug 
them to be dlsplnved without moving the rolls 
from piner to place, and wherein the rolling 
ami unrolling Is dune inecbnnlcAU.v 

DUMB WAITICll—J M Bjiifltl-Bti, care of 
8 . A McNear, 28(1 H 12th St, San Jose, Cal 
Tbe Intention boro Is to provldo meolianlsni 
In connoctlon with a dumb waiter, for cUmlu- 
atlng the grentost possible sinoiiut of frlotlon, 
reducing weur, and providing for a uniform 
easy movement lu the operation of the same 
PNEUMATICALLY OPERATED PUMP.—H 
N and P. J, Waku, care of G, W. Marnshaw, 
attoroey Uaxtvr Springs. Kan The Invention 


vide an indieatlag meana. wliorcby tbe ateera- 
iiian nr navigator enu tell lu what direction 
another boat la approaching or Is poaltloncd, 
Irrespeetlvi- of tbe condition of the weather; 
that Is. to provide a signaling or danger-lndl- 
eatlng device which Is actuated below the wa¬ 
ter line, and is, therefore, not inHuenecd by 
foggy or stormy weather 

ATTACHMENT POR DENTAL PLUGOBRS. 
—P. C LAMBkBi’, 2*2 E Tremont Ave.. Bronx, 
N. Y., N. Y. This Invention provides an at 
taehtnent for dental pluggers and arranged to 
permit the user to conveniently and quickly 
place the attachment lu position on the plug- 
ger whenever it Is desired to use a plugging 
tool standing at an angle to the axle of the 
plugger. 

LOCK FOR HAND BAOH.W. PAnTMARH, 
Sin E moth St. New York, N Y. As this 
look la (unstrncted It is Impossible to open 
the hag except by the operation of the trigger 
on the handle, which may be v-overed by the 
hand used to carry the bag Por this reason 
pickpockets are unable to o|)cn the hag and 
remove the contents thereof In the manner In 
which thieves are In the habit of working 

BOTTLE PILLING AND FLUID MBABUR- 
IN<i MACHINK—W P ABZiNOBn. IBT Han¬ 
cock A VC, Jorwy City, N. J An object hero 
is to provide a machine with a member hav¬ 
ing a tilling ehamher with Inlet nnd outlet 
porta, and valves for commanding tbe porta, 
and mounted .yieldingly on a valve spindle, so 
that when the member having the OUlng cham¬ 
ber, which carries a nocelo, Is moved down rela¬ 
tively to the spindle, the Inlet port will be 
closed, and the outlet port will be aobaequeatly 
o|j<>ncd, to permit tbe fluid to flow through the 
noMle Into tho bottle 

DEVICE FOR CLEANING PRINTING BOL- 
LKIIS.- P, .1. LYNCH. 6402 8 th Ave., Brook¬ 
lyn, N. Y. Thla Invention refers to devices for 
cleaning printing rollers, and has for an object 
to provide a construction which may la* ap¬ 
plied and removed whenever desired, or applied 
and left in place for cleaning the rollers of a 
printing press 

GRINDING WHBBI. POR GRANITB.—P. 
Dunn, 3 Cox Plaee, Masiveth. N. Y. This In¬ 
vention provides for feeding the chilled steel 
shot to tbe block wheel while the same is 
rotated; aceompllshes tbe above piirpoae with- 


W - 


HOLDlUt rOB DISK* AND OOLTEMN. 

cured to the stationary frame. Tho shaft haa 
flanges disposed so that the movable frame 
may bo raised or loworod relatively to the 
stationary frame of a crank secured to tbe 
shaft Journaled In hearings In tbe movable 
frame la a longitudinally extending abaft, to 
tbe outer end of which la secured n disk or 
colter to be ground, the longitudinal shaft 
being driven by gearing, wblcb connects a 
tranaverao shaft, having a crank, with the 
longitudinal shaft. 

liOADBD TRUCK COUNTING APPABATUB. 
—R. McOAHgr, Walla Walla, Wash. This In- ! 
venGon provide* a counUng mechanism which ' 
Is positive In its operation nnd adapted to be 
affeeted only by a truck or similar vehicle 
when rolled thereover; provldea means where¬ 
by the counting mechanism with which the 
apparatus Is provided Is unaffected by the pas 
sage over said apparatus of tho person operat- i 
lug the truck; and to simplify and cheapen ' 
the construction. ' 

COIN CONTROLLED DIRECTORY HOLD¬ 
ER— J. A Baldwin, 6 West 8 t., Maynard, ' 
Maas. Tbo Improvement refer* to a book bold 
or of that typo In which the Imok I* normally ' 
held closed, but which can be allowed to open ' 
by the pressing of a tresdie; and It has par 
ticular reference to a bolder for a directory, 
with Internal mechanism controlled by the In 
Bcrtton of a coin, so that, bofon^ tbe book can ' 
be opened by pressing tbe treadle, a coin of : 
suitable denomination must be deposited. 1 

Prlmie movers mmd Tbeir Acceseorle*. 

ROTARY VALVE—M. JagagR, 100 North i 
Terrace, Mount Vernon. N Y An object here ' 


the lokantm Hud-AiBiU* .<Mf# #• 
of a almbla, eiwaaatcM AM IWrt. 

two bewH? to oSlSk' *^ “* *** 

VBHKXB 8Tn8PBWIIDNer«aM«H ». Ocw 
Dgno, Robio, VaiwmMla. A» «bje«t of flkhi W> 
ventor 1 * to dlaponae with tb« tmlng 
sion how to common me, Md to anbotlttit* 
therefor a aanponston depeultog upon tbo iW- 
slilenry of a compreoted fluid to toke up ahotik* 
and vibration*, and to prerent the mudo from 
being transmitted to the vttlcle body. TO atr 
taln thl* object be forms each rad of a fraiao 
Into an Inverted TI, poeltloBlng ob the tree egd 
of tbe Inverted U a campraaMd gir eyUiUtor, 
tbe pleton of wbteh Is formed Into a beartui; 
to support tbe wheel. 

FRONT VEHICLE flUSPBNBlON—R akON 
P. Conoino, RuUo, Veneauela. Tbla lovonUab 
relates to a novel form of wbeot snepenalott, 
and more epodflcally relate* to a combined 
suspension and Shock abeorliet, particularly 
adapted to be poaltioned on tbe front of a vw 
hlcle or In any other plaee where the trae- 
Gen wheel* are mounted for ateertof. 

Portoimloc to Vobtelon, 

VBBICt-iB WITH CELLULAR PARTI¬ 
TIONS, BOXES, OR DBAWBRH WHICH ARE , 
LET BBPABATBLY FOB THE CONVEY- 

ANCB or OOOD8 _C. laimw, (taGon-master, 

Romo, Italy. The users may hire tbe boxes 
even for a predetermined space of Ginc, and 
having regard to the route the vehicle makes, 
they may place in them tbe good* to he for¬ 
warded, wberenpon the user himself ean shut 
up tbe box by means of any aeeret lock of 
his own. The eonstguees, who have been ac¬ 
quainted with the way of opening the secret 
loek, upon produrlng the hire Gekot liearlng 
tbo box number, are allowed accea* to tbe ve¬ 
hicle to take the goods contained In the faired 

IGNITER.—0. B. LAMuaHT, 827 Fifth Ave., 
Manbafraa, N. Y.. N. Y. Thle iavenUon re¬ 
lates to Igaltera for the lainit* of motor ve¬ 
hicles and for other like purposes, and ha* 
reference more particularly to a device which 
comprlae* a valve for controlling the supply 
of fuel to tbe Ump, a fuel tgnlGng device, and 
controlling mean* for tbe valve and the igntt- 

■toalgwa. 

DESIGN FOR A HAMMER HEAD—P. An- 
DKRMN, Freeport, N, Y. In this ornanientsl 
design for a hammer bead tbo Implement Is a 
grscefuliy formed head with claws at tbe top 
and claws at tbe front and near tbo bottom of 
tbe bead. 

DESIGN FOR A GOBLET_W B. IIvntkr, 

Morgantown, W. Va, This ornamental design 
for a goblet In front elevation shows tho body 
of a drinking vessel of attractive form with Its 
BloDi resting on a very neat foot or standard. 

DESIGN FOR A TOWEL BACK—A. U. 
How*. 878 Trinity Place, New York, N. Y. 
Id this ornamental design for a towel rack 
tbe article has n collar form opened at the 
front whore 



roller and the sand container In the flask Is 
a positive one, that is, the pressure brought to 
bear on the same Is not due merely to the 
weight of the roll; means are provided for 
turning the roll nnd mortug the flask with 
the sand therein positively ao that tbe mere 
frictional engagement between tbe part* la 

ENVELOP SEALING MACHINE—F. Ro»a- 
rowski, 105 Ave A, Manhattan, N. Y., N. Y. 
Tho Invention relates to device* for moisten¬ 
ing the gummed edges of envelop flaps and 
then closing and sealing the same; and it com¬ 
prises a combination of part* by means of 
which an envelop after bring put In tho ma- 
(bine ran bo moistened and sealed by tho 
movement of a single lever or handle In one 
(lirei'ttnn, this movement serving to actuate 
all the Intermediate mechanism by means of 
wbldi moistening and sealing are performad. 

PROPELLER—II 8 Moulbx, 1111 Cedar 
Ht, Newton Center, Mass, This Improvement 
R sroRTH has reference generally to reversible propellera. 

and tho Improved constrnrtlon Is characterised 
’or the' execution by auxiliary blades for use lu preventing rsc- 
rc iiiitomatlcslly tng of tbe engine when tho propeller blade* 
measuring off tbese respective times in sue- are being reversed, 

cession, and thereby obvlnUng any rharge that MACHINE FOR THE MANUPACTI.UB OF 

the oflJcbil of the events may not he fair or BUTTONS_E. Gaooion, Marollea, Franee 

correct In his timing Thl, invenGon relates to Improvewant in ma- 

MEAT CLAMP.—A H MATTHaw, Colville, chines for tbe manufacture of battoim turned 
Wash. In the/plescDt patent the purpose of In coroso, bone and otiwr materiala, and par- 
the tovenGou 1* the provtoton of a novel meat Uoularly to inaebln** or totha* to wklch tho 



a railway car that it may 
be extended or projected below tbo latter wben 
required for the ronvenionco of passengers en¬ 
tering or leaving Gio car • 

RAIL TIB.—L JOBRRON, Marble, Colo An 
object here Is to provide a tie wblcb funiis a 
poslGvo bond between the two rails, and which 
prevents spreading of the rails. Tlio Inven¬ 
tion provides n rail tie constructed largely of 
metal, but which 1 * provided with a cushion 
block to absorb tbo shock* from the Impact of 
the load* coming On the rail 

STATION INDICATOR.—A. Mi Imnin. Rich- 
mood. Prince Edward Island, Canada, In this 
patent the objevd of tbe InvcnGon is to provide 
a new and Improved indicator or guide for use 
on train* and tbe like for ladleaGng while 
tbe train 1 * moving th* name of tbo next *ta- 
Gon at which the train 1* destguwl to ilop. 

PertotBlnc to toeerwtioix. 

AMUBHMBNT DEVICE.—B. K B»»ST, 449 
W. 4Srd St.. Manhattan. N. Y., N. Y. An 
object here 1 * to provide n aafe and reliable 
eonatructlon which I* Intondad to almulate one 
or more aeroplaues In moUon. but the same 
being coonected to a rotary framework and so 
formed u to remain upon tbs ground and 
rotate upon a turotoble aronnd a flxed v«rGcal 
axil. 

WAGON HOUNOR,—B. F. Cunos. Mount 
Airy, N. C. In th* prearat patrat the tovm- 
Gm U as ImprovaiMat to wa«»B housdi, and 


Saxkrs, care of G 8 Squire, 28 Madison Ave., 
Tlionipaonvllle, Conn. In this ornamental de¬ 
sign fur carpet or rug a charming border sur¬ 
round* n Held and centerpiece of very unique 
nnd pleasing InvenUon. 


Norn.—CoplM of any of thtra patanta WU3 
ii* furnished by tk* SciaiiTWio AmaioaN tor 
ten cs»(b aadiv FI**** atato th* nam* of tb* 
patentee, Gtle of th* toventton, and flats of 
I this papar. 

Ws wUh to call attenGon to th* fact that 
^we are In • poalGon to render competent sor- 
|vlce» In every branch of patent or trade-mark 
work. Our staff 1* eompoaed of meefaanlea), 
electrical and Chemical expert*, thoroughly 
trained to prepare and proaeoute all patent 
applications, trrespecGve of tbo complex nature 
of the subject msttor Involved, or of the spe¬ 
cialised, technical, or ictonttflc knowledge re¬ 
quired therefor. 

We alao have osaoetoto* fbfoagitoat tb* 
world, who aisUt In tbe preaecnUon of patent 
and frafle^nark appUoattons died to *U eona- 
trie* forsin to th* UMtod Rtatoi. 

Monk * Co., 

futuiu Attorney*, . 

m Broadway. 

Naw fork, N. », 

Btaaeta onset 

«>8 T Ptoeet, N. V.. 

. iraaMkfftoBt D. e vvi.,; 
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' : A'Nmt'BM klMRiw. BnlM 

lia* |ti?ob]#iDfl that hhM conttpont- 
f M iwlBlwcH and bodhMiidatii are prow-. 
Ml«d a aoecahiCui solittina in tlw tlnxiiui 
bftehlne of which Obarlas W. SfoarB, ad- 
mttatng manager of the Wlnton Motor 
OaraOompanjr* Olereland, la the Inventor, 
bitentae and owner. 

One of tbeae nrobteme la to secure a| 
flathopentng book that does not Involve 
the exibnae of sewing, and the other is 
to produce a book of ooated paper that la 
free from the danger of tearing apart be¬ 
tween alguatutes or aectlone. 

When a sewed book Is produced, eadi 
separate signature of the book must be 
separately handled on the sewing ma¬ 
chine. This Involves an expense of time 
and money that is so considerable as 
practically to prohibit the production of 
sewed magaslnes. In an effort to produce 
flat-o|)enlug magaslnes, some publishers 
have put Into practice a method of trim¬ 
ming off the backs and of applying glue 
to bold the separate sheets together. This 
Is not an inexpensive process, for the ma¬ 
chine that does this work reoulres an In¬ 
vestment outlay of thousands of dollars 
Then, also. Inasmuch as each separate 
two-page sheet must depend uiwn a mere 
shred of glue to hold It In place, there is 
danger of pages falltug out This danger 
Increases with the age of the Iwok, for 
glue Is an animal matter and rapidly de¬ 
teriorates. 

In the case of the book made of coated 
paper, even the expensive sewed method Is 
not satisfactory. The reader's eyes fall 
upon unsightly needle holes and thread 
In the center of each section, and, if the 
book Is hsndted considerably, only a 
short time elapses until the sections tend 
to seiwrate from each other. The prac¬ 
tical ImiKMisthlllty of holding sections 
firmly together Is due to the coating of 
the paiwr, which the glue readily de¬ 
taches. The book then ceases to be a 
cemiiaet unit. 

These defects of book-making caused 
the producttou of the Meara fioxcr. This 
machine Is designed to work In unison 
with folding machines and with presses 
that deliver folded signatures, thus to 
avoid the expense of intermediate hand¬ 
ling of patter and loss of time. Timed In 
synchronism with the folder or the press, 
ns the case may Ite, the flexer receives the 
folded slgiiature and carries it through 
the oiieu Jaws of a iwir of gripiiers until 
the closed Imck of the signature meets an 
adjustable stujt. 

The grippers then close on the sig¬ 
nature and carry It down over a 
series of rollers, which bend the signature 
on u distinct line parallel with Ihe closed 
back. The return movement of the grip¬ 
pers carries the signature once more 
over the rollers, tieudlng the signature 
again In the same place, but In the opixe 
slte direction. The grippers then open 
and the fiat signature Is discharged Into 
a stacking box, as on the eon vent Imial 
folder. 

At the iKilnt In the signature where the 
forward and backward bend Is made by 
carrying the signature over the rollers, 
the signature sustains a permanent flex. 
Blgnatnres are gathered In the usual man¬ 
ner and are then made Into a permanent 
book by the cheapest and moat substan¬ 
tial method, that of side vrire stitching. 
In the reader’s hands a book made on 
this method lies open flat, the pages fall¬ 
ing readily to right or left, as the read¬ 
er may desire. 

The Inventor claims for his flexer an 
entlMly new result In book making—« 

, flat-opening;, permanently bound book 
that can be produced more dteaply than 
by any other process. On a recent ran of 
40,000 cntatoff of four signatarea each, 
the Having In manufacturliig cost by this 
method as agvlnst that of sewing wag 
1100. 

THdohs* i^igs «f signatures can he 
hwiffiM on a nthgle flexor, and It la poo- 
tdlAe tb vary the dfatonoe of the ben4 
flMHh l)Mt! MMk of the sigiiatufe to 
hhlft the loh. inM adjweahto atteip is 

dhvi^ ;,ni|MMiiif 
, Mm.''' 


ProgtCMi in LfliuUng Zenieling 

By Carl Dienstboeh 

M OBB signlficanoe than to the loee of 
the “I/. 1.” under conditions fatal to 
I any aircraft should be attached to recent 
escapes of Zeppelins from their worst 
eneniy--the danger of being smashed In 
stormy landings. The military “Z. IV.," 
returning from the army maneuvers, was 
prevented by a storm from entering the 
shed at Lelpxlg. Torn from the hands of 
soldiers by a gust. It was violently raised. 
Two soldiers were killed, but nothing hap¬ 
pened to the airship, which, fully manned, 
with motors running, was instantly under 
control in the atr. 

The writer was privileged to see an In¬ 
teresting docking of the passenger ship 
"Viktoria Lulse" with the Grand Duke of 
Hessen and two princes of Greece aboard 
in a gusty wind blowing across the en¬ 
trance of the shed, 

Hxtremo caution was observed and the 
latest developments in the art of land¬ 
ing were shown. The ship, held by not 
more than twenty to thirty men, was 
humored like a restive horse. The men 
on the ground held It on four bundles of 
ropes, fore and aft, and by railings, fast¬ 
ened to the sides of each car. Four heavy 
rupee with clamps to hitch to trucks on 
the docking tracks, were also manned for 
Instant uae. Gusts would alternately raise 
a car, forcing the men to let go. Running, 
they caught It again like an enormous 
football. 

Those at the ropes simply slackened 
with the gusts. Two officers on the ground 
gave brief commands. The wind would 
shift so suddenly that the men at the float¬ 
ing rear end had to run, keeping pace with 
the swinging hull. Hut even the front 
car, resting and pivoting on Us inflated 
buffer-bag, was occasionally dragged over 
the turf. After a heavy gust the roar of 
the rear motors wuuldi be added to the 
Incessant bumming of tlie forward one, 
and two of the propellers begin revolving. 
Captain, officers and engineers were at 
their posts. 

Later (the aerial sparring had last¬ 
ed beyond noon) the steward was seen 
emerging from the imssageway above the 
front car with some lunch. The ship was 
first worked toward the shed. The at¬ 
tempt at entering proving too risky. It 
was taken back to the distant moorings, 
not to bo anchored to the strong chain 
fastenetl to s huge "cannon ball" in ii 
heavy socket, nor to four hurled blocks by 
radiating cables, but to read) a water 8u|> 
ply. 

While it still iMbbed in the gusts a 
long flexible hose was run Into the iiold" 
and the eijulvulent In water ballast of (he 
imsscngers' weight was pumped aboard. 

.V roixj-llned gangway was lowered, and 
during a <iulet minute the passengers were 
safely landed, followed by the captain. 
Relieved of his worst reMpousitiUtt.\, be 
turned the bridge over to the first officer. 

During a longer lull the ship was later 
quickly run Into the shod with the help 
of the proiwllers. 

The mllltory "Z. I.," returning from 
Silesia, was met by tliunderstorms. Con¬ 
trary to former methods. It sought refuge 
111 the air, weathering heavy winds for 
eleven hours. Fleeing toward the north it 
cruised for two hours alKjve Posen, pur¬ 
sued by a chain of thunderstorms that 
extended to the Baltic. After the storm 
had subsided In Silesia it pushed through 
"Und returned safely to Its starting iwint. 

Itemoving the ** Shine" From 
Woolen Gnnnoitfl 

W OOLEN garments, especially bard 
finished ones such as serges, soon be- 
e«iM shiny from wear and the problem 
Is to remove the shine. Home tailors In 
doing this use a wire brush which oper¬ 
ates to pick up a surface resembling nap 
end sometimes ssnd paper and fine emery > 
cloth is used in rubbing off the shine. 

of course, requires sklUtal handling. 
It U believed that some meau may be de- 
vteed by wbhh an unskilled person may 
sBlsetttaUy remove the gblne from time to 
Itmh •• occhgloa awmanUh 
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When you take Sanatogen you join hand.s 

with many of the world’s most distinguished 

people, people who paid in tired and dis- 

ordered nerves the penalty of success. Ir»h'v!44'i4's.ro.«lur4.l!l 

A vast company of Statesmen, Churchmen, Authors, 

Business Magnates, Social Leaders, etc , who took Sana- h»ii Cf in«. 
togen often on the advice of their physicians, have ihcirtiniiUri. »r.ir.< 
written of the gratifying results which followed. 'I'hey j, **"‘ 14 '" 

tell us how, in times of mental or nervous exhaustion, ,', 41 i u 'h„'*r."D,"r, 
Sanatogen instilled fresh vigor, rekindled energy and occi.mn bmestni me," 
ambition, and made life and work once more a pleas¬ 
ure; how, when digestion was upset, sleep uncertain, CoIomI H«iiry w.ttmoi,. 
Sanatogen sharpened the appetite, gratefully assisted ur/n owe*h ioi™h'''«i*ir 
assimilation, and promoted restful slumber. u>tt i h»tf mide > iberoucb irju'i 

iuch experiencM are freely told by people whose keen minds 4!u,»!'.,i*"rs»»"',.u« 'Vm' 
arenotmiiledbyimagination, and who are not given to testimonial Dr.irSpmi, i jo noi think i 
writing. Added to their evidence, moreover, is the aiithorilative could hire lecovrrnt mr vimiiv, 
pronouacement of trained physicians, no fewer than IS,000 of » l bare done, wuboui thu 
whom have recorded m nuritimg their belief in Sanatogen and tanjtosenopeisiinseauillrupon 
Sheir obaervationi of its splendid restorative and upbuilding 'in'niw “'s*™ »<“• “so'' 
effects. woiers," 

The world’s brightest intellects, the trained guardians of 
health, using, presenbing and recommending hanatogen—is not h i . j 

that sufficient assurance that Sanatogen will help^sw f wnin 

Write fur a Free Copy of "Nerve Health Regained” Jr44‘'.'eii5'4«Vc4r“4^ ii»f. 

If you with to learn more about Sanatogen before you use it wn one yetr uu snd my 
it, write for a copy of this booklet, beautifully illustrated ’ mind sud nrength Mre much Isl¬ 
and comprising facts and information of the greatest interest. rwwd " 

Sonatogoi it aoU hy good dnggiitt everywhen, in throe $ize$ from $1.00 

THE BAUER CHEMICAL CO.y 28 -G Irving PL, NewYork 

Swm af w iMtbeff At Cnmi Priuat At /nlermtiesaf Congms pf MtAdmt, tewiss, 1$13 
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Wc are makers of the most complete 
line of standard atcel office funil- 
[ litre in tlie conntrv. Whether it 
H irsr»ri"ii«ikr»n 'irt,udTOKriJri! o'r's*'^pret« 

filing lyatam ww bavo Jual wluii you want, nnd 
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bnprervad and broadened in 
ite scope. Enlarged by the 
addition of a Special Family 
Page, Boys' Page, Girls* Page and Cbil- 

_ dren’s Page. Great aerial stories, 
250 short stories. A remarkable 
Editorial Page. Current Events 
and Science. A wealth of variety 
and quality, and all of it the beU. 

R«Mnl>«r~82 Timea a Year, Not 12 
«8S» mRS smWw wSm «NRi i8Rm anNCh wRST 
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^ ^ ttw fouo0t^ artMe, Hoan M$ 

**^ ** fwortv forti/ veara aoo. Kduoated a« «n cHi^w, he tcaa etwoffcd in engineerini/ worn 
^ -—- — -;- about fifteen geara, an4 for the remainder of the time haa been «» "* 

Your Eamlnfi Capacity adtmmatraHve ogloer. From m» to date he haa been 

r-Tmm be blcreaMdlSredroldn superintendent, and Omcral Manaoer of Few ^^ilcan^- 

AvPiyuMT Deve]ooin«llt^l Railroad. Mr. Joknaton ie a charter member and paat preaidmt of the 
»y Proper Development | Aaaooiation, and a member of the Ammican Society of CiiM Engi- 

ne.ora He ia a graduate of Maaaaohuaetta Inatitute of Technology.—Elmou.] 

A RAILKOAP eiiBineer, as commonly sold out “at the front" In tflsCuaslnK jova' 
A uiidcratood. In the earlier history of iwratlvo personal eyuatlons. “So a^ w 
railroad conatrucllon. was primarily the Is a Is.rn locator,” mining one who by 
man who spied out the land and deter- Intuition selects favorable routes. He baa 
mined the location of the line. He was a a natural aptitude ter JudjMWt dlaUnce, 
wanderer over the face of the earth. His riw and fall of «round. and on a r«on- 
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training was largely in the school ot ex- nalHsanee of territory, MUNN fif COMPANY 


Polytechnic Institute of Brooklyn 
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FRED W. ATKIN30N.^ltD., 

The New York State School of CUyworldag 

.ndcartomc. UniveFSity 
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SCHOOL OF APPUEO SCIENCE 


Offers to (irkduatvN <if Approvod blsh srhonls f 
yw coursoa of sMitly In Olvll, Mwthanical t 
ChemlMdKuKtoiiN'rlntf nuUutlu upon appIlCAtioi 
GEORGE C. SPRAGUE, Reeutrw. 


perlence On his ablUty as a locator of Indicates the most favorable preliminary 
railways depended very largely the elfl- line. He succeeds as an 
cleney of subswineut openitlou Some of stmetlon. His room-mate might 
the most distinguished men In the general succeed on construction, but might nil 
profession ..f englneerlug came Into proinl- with credit, and. perhaps brilliancy, an 
neiice by their ability in locating and con exacting posldon on maintenance. 
Hiructliig railways. The young man. entering upon the 

Some railways of the earlier tyia*. once career of a railroad engineer, Will erdl- 
ctmstrncted and In operation got coiupara- nurlly conclude, after a year or two, that 
lively .scant attention from an engineer- the procession up ahead moves quite slow¬ 
ing staff. Very often records of surveys Jy. The first eight or ten years of his 
and land plans, and all such data, the career must be regarded largely as sMll 
preservallou of which to-day Is reganlwl preparatory: he Is putUng some of his 
as lmi>eratlvc, were either not projierl.v technical knowledge lnti> play more or 
compiled, or entirety neglected. In my less »»f the time, and eventually he learns 
earlier experience In the eugluGering de- to dlffew'iUlute between the application of 
iwrtiuent of a prominent railway, 1 was “pure science” to his everyday pDiblems, 
charged with the duty of a complete re- and the application of principles based 
survey of a line which had been newly on the exiierlence of the profession. 
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id acquired, and In the archives of which 
“ not a scrap of taiper covering surveys or 


Railroad engineering ns practised to¬ 
day, calls for the highest term of Intelll- 


proflles or rights of way could lie found gent Interpretation of the scientific meth- 
lii the progress of railway development. (k 1 as applied to the most i>ractlcal of 
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Catalogue of Scientific 
and Technical Books 

W E have recently uauetl a new 
catalogue of scienblic and tech¬ 
nical books, which contains the titles 
and descriptions of 3500 of the latest 
and best books published, covenng the 
various branches of the arts, sciences 
and industries. 

Our "Book Department’’ can sup¬ 
ply these books, or any other scientific 
or technical books published, and for¬ 
ward them by mail or express prepaid 
to any address m the world on receipt 
of the regular advertised price. 

Send us your name and address and 
a copy of tins catalogue will be msuled 
to you free of charge. 

MUNN & CO.. Inc., Publishera 

SaiNllMC AMF.RICAN OFFICE 
361 BROADWAY NEW YORK 


I there haa Iwen a gradual evolution T 
day, it may 1 h> said there are two goner 


every day problems. j 

I There has lieen thrust upon the railroad I j 


Red Hot Evidencel 
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th« louring lire. ' Yet, when opened. It* 
content* were found to be uninjured. 

There «re SAFU-CAUINKT Wndn in 

THE SAFEiCABINET Ca 
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classlflCHtloim of railroad euglneert.; eiigl- engineers In rw*eiit years a grave rospon- 
ueers of construction and englne«>rH of siblllty ter the safe operation of railways, 
maintenance. In some liistanc-es the migl- The imbllc, through legislative action, has 
ueers of coiistniclloii are still wanderers demanded almost revolutionary practices 
over the face of the earth They are the along certain lines Rail manutecturo, 
explorers; the} carry the banner of clvlU*- signal Installation, electrical operation, 
Htlou Into remote corners, and uiion their are all special problems, calling for the 
Judgment and skill as engineers, as well highest type of technical knowledge. Spe- 
as upon their executive enpuclty ns ad- clallsatlon along such tines Is Inevitable, 
mlnlstrators, hinges largely the future effl- and the young engineer has a constantly 
deucy of the routes they otsm to com- widening field from which to choose, 
raeix-e. In other cases engineers of eon- The ratlwad engineer Is not necessarily 
stmetlon are staff officers of large systems limited lii Ids advancement In railroad 
of railways, engaged In directing the oihui- service, to progress along strictly eugl- 
Ing of branch lines or the Improvement of iieerlng lines. On many roads the oppor- 
exlstlng Hues, or In other Inslaiiees, direct- tunlty to take up the so-callcd transpor- 
Ing new “Construction" aisirt from what Intlon problems is not denied him, and 
Is known as "Maintenance” many of the railroad officers of Importaxit 

Engineers of maintenance are usually railways were trained as engineers, and 
charged with the dot.v of conserving the as time giies on, there will undoubtedly 
property, which Involves a knowledge of be an Increasing lendency to Rive such 
track mulnleimncc, iiiid of bridges and men an etiniil ciniiice with the man whose 
structures of all kinds, water service, sole training has been aloag ao-called 
druluage, slgimls, and Interhsiklng, and practical lines, but the youug engineer 
of the miiltlfarioiiM details entering into who would aspire to advancement in 
such snbdlvision of the work transportation work, must not (as won 

The young miin contemplating entering concisely put by a railroad president now 
the broad Held of eiiglnoeriiig as a life's deceased, himself an engineer) remain so 
work, should have n predilection for the long a technical engineer as to make him 
mathematical and meclmulcul sciences a poor administrative officer. Tblp last 
and u determination to iiursue with fixed suggestion ompbaslaes the need of dlffer- 
IMirpose, some one of the several paths eiitlntlon In the mind of the young engl- 
aloiig which his predwvssors have built iieer, between the value to him of exact 
ii|i the landmarks of enKliiis-ring iirogress. thinking which cornea from the study of 
In dealing ahstraellv with the two g«-n- the engineering sciences, and the ordinary 
eral Hiitidlvisions indieiited, construction tmlnlng received outside of the englneer- 
eugliieerlng and mnUitenance engineering, liig schools. I’ure mathematics may not 
It should lie understood that they rest assist him In systematising the admlnls- 
uiKin (he same foundation, or start from tratlvo features of a large construction 
the same routs, and the difference In prac- corps, but It does aid In prompt and sane 
tloc Is largely a matter of convenience in determination of many of the Overy-day 
administration so-called imrely practical problems. 

The engineer of construction on ortg- Not all the able engineers were trained 
Inal railroad location, docs have u differ- In technical schools, but they had to ac- 
ent view from the man who follows him quire and apply the principles of engl- 
Iflter as a maintenance engineer, In that neerlng science by obeervatlutl and toy o 
he creates the projsirty, and the latter tact along the slow and oft-tjmes tortaous 
conserves It. Both men have started with road we call “experience," so the young 
same initial etiuipment us to tis-hnlcal man who chooses the field o( railroad 
training, and should have the same incen- glueering fur bis life's irojtkt must get I 
Hvos; loyalty to the profession, desire ter hla fonudatlou of the Wlibsnoea somehow^ 
advancement and oamestuess ot purpose or somewhere, and then patently and 
The dlvendou of paths is very often a persistently tonlld up bis stora tooDsa ot 
matter of opportunity, to be retraced or perlence. There are many patbs ib the 
pursued as the personal talent of tbe field before him | (fiiipoitwilty lUW ilqiiV 
young engineer fits Into the solution of tbe them all. hltt he rthtjfl’ to it 
problem ahead. How oCton it hM tMoa at the proper toOBlaiit 
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(OonoMmI from pw <M.> 
to tbat of the flnit ooU. The vlrea 
•Imld be then acmped clean with a sharp | 
khtfe and the connection made, soldered 
Ml. Another separator and sec- 
tton should be placed on the leg and the] 
outside turn of the previous section con- 
oected to the outside turn of that one. 
In this manner the twenty secondary units 
■hould be assembled, particular care beins j 
observed that the turns of each section 
run In the opposite direction to those of| 
the one preceding It (See FI*. 6.) The| 
transformer will produce no' spark what¬ 
soever if a mistake is made in the con¬ 
nection. Heated psrafln should be {toured 
over the completed secondary until all the 
spaces between sections are comidetely 
filled. This materially Increases its elec¬ 
trical and mechanical strength. 

The end pieces of the core between pri¬ 
mary and secondary may be next Insert¬ 
ed and the completed transformer will aii- 
pear as In Fig. 6. It may bo mounted In 
a case or Immersed In boiled linseed oil 
at the option of the builder. If It Is oil 
Immersed (In a metal tank) a space of 
two Inches should lie left between the 
windings and the metal sides. With the 
suitable condensers and averaae condi¬ 
tions this transformer will transmit sig¬ 
nals a distance of 100 mites overland and. 
at nlgbt and over salt water; 200 or more 
per cent farther. 

As the condenser Is, next to the trans¬ 
former, the most Important feature of 
the transmitter and. In the same relation, 
the most dlfilcuU to construct, a few words 
here coueerulug It will not tie amiss. 

There are two distinct tyiies of con¬ 
denser In Use nowadays In wireless tele¬ 
graph transmission; the leyden Jar and 
the glass plato typo. Bach has Its advan¬ 
tages. The latter is more compact and 
corona lorn is extremely low. The former, 
if electroplated, within and without, is just 
as efficient and a puncture is more easily 
located. The leyden Jar coated with tin 
foil Is about the i>oorest though moat fre¬ 
quent selection of amateurs for a condens¬ 
er. Tin foil blisters and deteriorates un¬ 
der the action of corona or “bmsh.” break¬ 
down Is common and the construction Is 
tedious. 

The most effective condenser for ama¬ 
teur use and one that has been adopted 
in a modified form extensively commer¬ 
cially, Is the homileat. It haa but one dis¬ 
advantage—bulk. It is practically Im¬ 
mune from breakdown and corona is on- 
tindy eliminated. It Is constructed of 
milk or beer bottles, certainly an ainiesl 
to the purse. For the transformer de- 
acrllied herein a condenser as construct¬ 
ed after the siiedflcatlons given below will 
lie found much more efficient than one of 
the glass plate type and breakdown or 
puncture liability Is extremely low. The 
coat will not exceed one dollar. 

in a metal tub place alxteen quart milk 
or beer bottles and at a corresiwndlug 
level fill them and the tub to within three 
Incbea of their tops with a saturated solu¬ 
tion of salt and water Make the connec¬ 
tion in the buttlea hy tt colled cop{)er wire 
and lead them all to a central conductor. 
The metal tub will constitute the connec¬ 
tor the other electrode. The water, 
naturally, adapts itoelf to the irregulaii- 
Uea of the glass surface, hence no air 
bubbles to invite breakdown will form, 
and the surface dlssltiation leakage can 
be entirely eliminated by |>ourlug on 
boiled Unseed oil until a layer Vi Inch 
deep la formed over the water. 

tn conjunction with the 1 kilowatt 
traBaformer and boudeusers, to comply 
with the new “Wireless Law,” a helix of 
the loose-cuupled type must be employed | 
to tosure the radiation of a wave free 
ftoai unnecessary damping. This may 
onudst of a wooden toame, say 14 inches | 
la 4lffiBetor and ID laches high, wound 
wmh heavy copper wire, as la the ease of I 
tlw oMbMyie beUx^ tntt la whtob a ssnall- 
dolffiHiAtite eoU 4£ « fixed aumber of 

.iirf.finer wlwi»,'U,l»ad» ■ 

tllft. fillip .f 
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“With the Men 
who do Things” 

By A. RUSSELL BOND 

Author o( ''Sciendfic Amencoa Boy," "Scienufic Amencan Boy et 
Sekool,’* and "Handy Man’i Worluhup and Laboratory." 
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BCX)K of engmeeting for boy*, tcDing m a boy * own way what every boy 
want* to know. It recounts the experience of two young lads who spend a 
summer vaadiom seeing Ae engmeering wonders of New York. The boy with 
red blood in his vems will be thrilled by the numerous adventures, all based on 
fact, showmg courage, presence of mind, loyalty to comrades and devotion to duty; at 
the some time he leant how the btg thmgs of engineenng are bemg done. A 
doxen engineers, experts in their several lines, have read and revised the manuscript. 

HERE IS THE TABLE OF CONTENTS: 
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Direct Name System 
of Vertical filing 


The PhK^ of 
Filing is Rnding 

In the “Y and E" direct 
Name System Jiiing erron 
are prevented—therefore 
there are no finding 
troubles. 

This System possesses five 
important advantages: (1) Speed 
in finding; (2) Speed in filing; 

(3) Assured accuracy of both; 

(4) Economy of cost and main* 
tenance; and (5) Quick trans¬ 
ferring. 

The guides are of pressboard 
with celluloid tabs and will last 
50 times as long as manila. 
They are printed with alpha¬ 
betical subdivisions and numbers. 
They can be used year after year, 
for the guides are not transferred, 
but are left in the active file, as 
the tabs of the folders serve as 
the index in the transfer case. 

You will *oon be tranirferri^ this 
year’s papers, so now is the time to 
coiiHlder the changing of your index¬ 
ing syslcm to make transferring eaay. 

Sand for tomplo foldor 
•ad fr*« boolc.*VortieU 
Filing Down-to-Daka** 

Its 4(1 pages fully illustrate and desrribe 
the “Y and F," System. Write for a 
copy on your business letterhead. 

YXMilANAHP ffllBEM y&fll. 

1048 St. Pan! St., Rocheater, N. Y. 
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COMPL ETELY R EVISED 

Ready October 20 

SCIENTIFIC AMERICAN 
REFERENCE BOOK 

EDITION OF 1914 


'T’HE Scicnlifli, American Refeience Book for I9M has been completely revised and much new 
k mailer has hem added. Over 60 % of the pages hare been conecled or new pages substituted 
therefor In this work of reviiion the editors have agam had the co-operation of the highest 
Government ofCciali The Scientific American Reference Book for f9l3 was enthusiasOcaliy wel- 
corned by the press snd il is tsfe to say that no other Reference Book in the Eoghih language has 
proved of sui h genuine meat and which has stood the test of time so well. Every one who pur- 
chssed a Reference Book for 1913 will want the 1914 edition. The New York Sun says. 
“ Those who know the Reference Book will want the new edition st once. Those who do not 
will save time and money by getUng it and learning how to use it " The large ciicuUr is well 
worth tending fur, lor the map of the time zones of the United States alone 


Net Price $ 1 *80 Poetpeid 
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' ot tto aerlw ty(le jOiobUI M lor 

fiw bwt tobuIM, a Utth-pltdiHd Bote ItBv- 
Ing ti«Beodoa« Mndloff aUMty Bbb ob- 
talnMt by proper udjutitiaent 
It I« r(«oinmended that a Uceuee be ob¬ 
tained from the neareat Government radio 
inspector for erecting a atatlon of this 
nature before Its construction is seriously 
contemplated as the federal law prohibits 
the opomtlng of unlicensed apparatus of 
such high power. 

OceRB-sroiiiff SubmariiMs 

(Conoludii from page M4.) 
tlon of their numbers ; and In a general 
way this la true of all fhe navies of the 
world. In the mere fact of this petleenee 
Is to be found couvlnclug evidence* of the 
great Importance which is nttacheel to this 
branch of warfare. 

Derided and Isellttled In tlie early dajs 
of Ita struggle for recogiiltloii, the subma¬ 
rine at last has come Into its own. The 
princliml objectiona against this typo 
during the early years of experimental 
work were Its lack of speed, its limited 
steaming power and its restricted radius 
of action. So great were those Umltatloiis 
that it was considered to be useful merely 
as an adjunct to the more formidable har¬ 
bor defenses in the way of long range 
guns, mortars and submarine mines. That 
the charge whs well founded Is iiroved If 
we call to mind the limited dimensions 
and isiwer of our subinarliips at the com¬ 
mencement of the present decade. The 
boats of the "Adder" class, of the year 
ltM)2. were only (53 feet 4 Inches in length, 
oflliO tuns displacement, and of seycu to 
eight knots si>eed. They carried but one 
torpedo tulie and a very limited supply of 
gasoline. Pour years later the submarines 
of our navy were still very small crafl, 
their length tieiug HO feet 0 Inches, their 
displacement 170 tons, and the sliced 10 
knots on the surface and submerged. 
To this class belong the "Curtletisb," 
"Viper" and ‘Tarantula” of liaw 
Between that dale and lOOO, when the 
boats of the "Htlngraj" class were 
launched, there was a marked develoiv 
ment, the displact*nieDt Increasing to *.174 
tons, and the horse-power for surface pro¬ 
pulsion to 000, as agutust a surface horsc- 
IKiwor of iOO in tlte "Adder" of 1002. The 
armament was doubled, tbese vt*ssels i-ar- 
rylng two toriiedo tulies. 

It was now renllst'd that the submarine 
was so far develu|M>d In cfllclenr.v that 
the time liad come to enlarge Its slxe, 
habitability, critislng radius, siitflcleiitly 
to enable It to IxH-ome sea-going, at 
least to a limited extent Hence, we find 
that the Isiats, of 11M1 have an ovenill 
length of 14H feet, a displacement of 521) 
tons, lliat they euu develop W50 horst*- 
IKiwer when steaming at the surface, at 
B maximum siteed of 14.5 knots, and that 
In the submerged condition they have a 
speed of 10.5 knots. Furthermore, they 
can travel on the surface for 2,600 miles 
at a Miieed of 11 knots, which means that 
at a slower stieed than this and with a 
full supply of fuel in their tanks at start¬ 
ing, they are capable of steaming across 
the Atlantic Ocean. 

We present an lllustratkin of one of the 
latest snlimarlues, completed for our navy 
In the Fore Hlver yards, Quincy, Mass. 
Rbe is one of what Is known an the K 
class of eight boats. Her dimensions are: 
Length, 148 feet; diameter. 16 feet. Her 
radius of action at the surface Is 2JS00 
miles at 11 knots, and she can travel 
120 miles submerged at a speed of live 
knots. Our latest desIgiM carry four 
torpedo tnl)e8 and have a ornlsing radius 
of 4JIOO miles. 

That the submarine will ultimately In¬ 
crease in Blxe, habitability and gpeed until 
it Is perfectly well able to accompany the 
banieshlp at any desired speed on the Ugh 
seas, is shown by the dbnetmlons wUch 
have been cabled from abnutd -regarding 
the latest British Mibttarbie, which is 
credited with a eobmeraed tipeed of 16 
knots and a auvfaca speed .ot 30 koohi. 

Antaag the various Umb aleng which 
naval materltl is bring rapidly developed, 
we knew of none that pncri^ta such 
siMUttoe «r is CuU Od irsater RNWlee thaa 
trie «{gBtaailiie nmflw*. 
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Adding and Calculating Machine 


WORK SHOPS 


«( Wood aod M«iiJ Woikan, %viilKMt 
iMnn power, equippod with 

BARNES’ Foot Powor ff. 
MACHINERY 15 

•Now lowet bidi on jobe and |i«e 
greater profit on the work. Machinet 
lentoatrialif dedted. Coteibg/re*. _ 
W. F. a m. BAINES CO. * 


(I'iSbl) W. J. C a»k«; With the aid of 
yotir valuable ooluiiitm. 1 would Invoke an au- 
thnribatlve atalement on a quoatton In phyidce 
whifh la of iilvutal impurtanoe to the praetkv of 
moaloal harmony The queatlon la thla Dow 
a vibratlntc itrinR alTocl only airtnaa tuned to 
a alinllar pitch and Ite harmonic overtonw. or 
doea It atao affect atrlruca tuned to certain lower 
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Diamond Holder 

The up-to*ehe'fninute Holder—with six 
points and a “ahock absorber. ’* Worth j 
knowinir about. Send for circular. 
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PARKER, STEARNS * CO.. 
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dialance of the lena atiovo the object have to 

- -be varied for different peraona' A. You cannot I 

nnmMS| Oertlaa Bnstnea, Bvewei*' a kma at a speclltod distance from an object 
"""“‘^"aud Bottlura' Maohliiery. and then have it suit everybody’s eye for viewing | 
TRo VILTER MFC. CO. *•“ object. The distance of the lens must he 

, _, varied for the eyes of different parsons, and for 

t gMPset, MlWarakm, Wit, (Uatancea of the eye of the same person. 


. ^ ^ the object The proper melbad of udng 

^ A C .111 Ca a leak Is to place the lens dose ssataist the eye, 

ar Bw F go that it may bo considered a part of the eye. 

knSaaae hft si wd tl slw rhp a l si u, addition to It. Thwi move the'object to and 

jhMil 1frit to the twaitioii of moat dlatlaet vtatan. The 
ww ,t^n*d by holdhtg a tana at a dtacanoe 

1^ W pttt PoiWlo. irom n, vtawlng an object Uirough It. Thta 

1AB SUM. , jbiwfi {act qoo can vartfy tor MtoaaB by erarkln* with 
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||toletoaM.’ <» itotoll.». contiMtog the Manhe. 
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by those havina authorlly In that domain of 

I science My Uillnf hi the downward harmonies 
Is sustained by the prai'ltcns at music empir¬ 
ically derived, which can only be logically ac¬ 
counted fur tiy this fact Moreover, a phllusoph- 
leii-raathematlcal InvesttaaUon of this subject 
bag rendered resulu which, to say the least, 
are ilrlkingly unique A A aympatbetir vibra¬ 
tion Is iiiulrPTMtuud to Ira In exact accord with the 
uriRinal vllmtkm which caiUMvl It Thus a vibrat¬ 
ing sr.iinfl can set another string Into vibration 
If Ibis string Is caiialilu of producing the exact 
tone given by the first string The number of 
vibrations of the two strings pur second must 
be the same A very slight difference will pre¬ 
vent the straoiul string from responding to the 
Hrst Ho t<K> In regard to overtones It wotild 
be expected that only the harmonic overtones 
oonimoii to the two strings coukl be formed In 
synipatbetic vibrations The question raised Is 
whether lower hariconkw of greater wave length 
may not Im> formed by sympathy Kshe twsllkin 
slated alravc is correct It would not stsim that 
any such tonm could exist Thu queatlon In 
reality U can a string produce a lower tone In 
another string than Ite own fundaraenul? Wo 



„ _ the flame, so that the combustion Is rapid and 
*■ "• complete. The full amount of l«»t Is realtrcd 
at onro, and only colorless gases come away from 
the flame You cannot get any soot from a 
complete blue flame A red tip on a flame Is 
a sign of Incomplete combustion Such a flame 
RswTsrk will deposit soot on the dishes placed above It 
-’ (or eooking. 

(12863) C. H. F. iwka: I have a double 
(xmvex lens which I am using as a magnifying 
gtaaa. I find that when 1 bold the lens nxacUy 
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..tjW^ &men^js^ut ^yjur M^s^ofsstgisss. It la one of the pioneer oaxtao nnksia of tbo 




The Chronology of Aviation 

*THE Scientific American has received from Mr. Hudson Maxim and 
Mr. William J Hammer, a limited number of the reprints whicli they 
have just issued of the very complete “Chronology of Aviation," originally 
prepared by these gentlemen for the World Almanac of 1911. The data 
embrace the essential facts relating to aerial progress. In addition to a short 
histoncal rfnum/, one finds herein tables giving altitude records, speed rec¬ 
ords, quick ttarling and slow-speed records, passenger carrying, Enghsh 
Channel and other over-water flights, cross-country flights, notable distance 
and duration flights, etc. There are also statistics relating to accidents and 
data relative to spherical and dirigible balloons or airships, etc. Of no small 
interest ate the tables giving the most unportant flights of the Wnght brotheis. 
There are doubtless many readers of tlie Scientific American who are much 
interested m this subject and who would be glad to secure a copy of this inter¬ 
esting brochure. They can do so by applying to the Aeronautic Editor of the 
SCIENTIFIC AMERICAN, 361 BROADWAY, NEW YORK 


Erenr student will 
receive personal at* 
tention. Write at 
oBce for “The Story 
of Emerson” and the 
Plan of Paymeiit 

Almost eToryhody 
needs tUs Course and 
almost eYorybody can 
afford it. 

Write TODAY. 


THE EMERSON INSTITUTE OF 
EFFICIENCY 

■nwirBT n CM ana: 


30 IrvioK Pl«c« 


:HASE. SaervUry X/’**’ 

New York City 


Let Emerson Train You 

IT IS now possible for you to be trained at your 
* home by Harriiiglon Ejnerson, the best known 
of all Efficiency Experts. 

You can get by mail the wme training that you 
would get in Mr. Emerson’s ofiices, where he super¬ 
vises the work of forty highly skilled speaalists. 

The whole story of the Emerson Method of Effi- 
' ciency has been condensed into 24 Lessons, so that 
you can acquire an Efficiency Education without 
leaving your home or giving up your present occu¬ 
pation. 

Emerson Institute of Efficiency 

Harrington Emerson is the man who first made 
Efficiency famous. It was he who SHOWED 
the railroads HOW they could save a milLon dol¬ 
lars a day. 

He IS the most highly paid of all Efficiency Ex- 
jicrts, and is consequently the best fitted to tram 
others. As the head of the new EMERSON 
INSTITUTE OF EFFICIENCY, he will per¬ 
sonally supervise the whole course of instruction. 

$2,000 a Month 

In the last twenty years, Mr Emerson has trained 
scores of men. Every one of these men is now 
drawing a high salary. One of them is receivmg 
$2,000 a month. 

Every great corporation is demanding men who un¬ 
derstand the principles of Efficiency. 

Then «« moir BIG JOBS ih.n BIG MEN. Nev« belorr 

hxt tfirre brrn luch an opponuiuty lor a man who ii amhi- 
bous and prrurteni, and wfio preparea himaelt for a Big job 
This course of 24 Lrisont will save you years of prr- y 
paration. It will give you the results of 40 years' 
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The Ruler of a Kingdom 


The man who siU at the steering wheel of his New Chalmers 
^‘Six,” rules an empire. Here within reach of his arm is a little world 
*11 his own. Power, speed, endurance—the forces that make for 
change and eiyoyment—are under the sway of his scepter. 

At the touch of his finger the might of sixty horses—eager but 
restrained—stands ready to do his bidding. 


Let’s Take a Day Off 

Don’t you feel like cutting the traces, 
and getting away to the hills? Let’s 
strike out—what do you say ? 

Push the switch of the electric starter. 
There—the engine is running with 
scarcely a sound. Now the starter has 
reversed and is recharging the batteries 
ready for the next time. The silent 
Entz system does all this automatically. 
You don’t have to give it a thought. 

Floating Away Like a Swan 

Close your eyes now as we let in the 
clutch; .sec if you can tell when we start. 
This new clutch is a wonder. Its steel 
discs with their many fingers of cork, 
grip so firmly, yet so gently, that we move 
away with the silent grace of the swan. 

We’re off. Notice how flexible the 
power—mounting quickly to 20—30— 
40 or even 50 miles an hour. Now we 
throttle it down to two, without shifting 
gears—then away again swift and silent 
as the eagle’s flight. 

This wondrous flexibility is in the 
motor itself. There's no need to resort 
to cumbersome double gearing. 

The Mystery of its Silence 

Listen as we speed her up a bit. You 
hear nothing but the rush of the wind. 

We have discarded the noisy little 
wedge-like cams still generally used. 
Our big, oval cams lift the valves and 
slide them shut with velvety smoothness. 

So here we are spinning along at fifty 
miles an hour as quietly as at fifteen. 
This silence tells you that there is no 
friction, no wear; that year after year 
this car will keep on running as quietly 
and smoothly as it runs today. When 
you can have such a car, why be con¬ 
tent with any other? 

An Immense Saving for You 

Let’s take a look at the motor^^ beau- 
ty, isn’t it ? Not a moving sight. 


The valves are made of Tungsten steel 
so hard vou can cut glass with it. The 
terrific neat of the cylinders never in¬ 
jures them. 

So they never leak nor waste power. 
They rarely need regrinding. 

Tungsten steel valves cost us ^80,000 
extra per year but they mean an enor¬ 
mous saving to you. 

Easy Chair Comfort 

Have you noticed that in this car you 
don’t feel the vibration you do in most 
cars? It runs with a smoothne.ss im¬ 
possible in any four-cylinder car and very 
rare among sixes. 

Vibration is the chief enemy of dura¬ 
bility. The absence of it nearly doubles 
the life of a car. It doubles the comfort 
too. You can ride all day long in the 
New “Six,” with the comfort of your 
easy chair. 

A Little Friend in Need 

Watch now as I cut down the power 
until we barely creep along. I am not 
giving the motor enough gas for the 
work it is doing. Any motor would 
ordinarily stall with so little gas. But 
now 1 push out the clutch to change 
gears. 

At once, this wonderful motor picks 
up. The Chalmers-Entz Electric starter 
doe.s it. It keeps the motor running— 
won’t let it stop. Think what that 
means in crowded traffic. 

Mounting Like Eaglet 

Now up we go—taking the long 
mountain grades as easily and quietly 
as the level stretches. The absence of 
effort is amazing. 

Qialmsrs Motor Gxnpaim. 
Detroit. Mkh. 


The power of this master motor seems 
limitless. Its valves are bigger and open 
wider than common; they can’t obstruct 
the flow of the gases. All six cylinders 
draw gas equally from a triple-heated 
reservoir. So even with low grades of 
gasoline, every atom is turned into power. 
Think of the saving in a season’s fuel 
bills. 

On Top of the World 

Two hours away and here’s a new 
world spread at your feet. Let us take 
a look at the car that made it possible. 

Look at the graceful lines of the bell- 
shaped body—roomy and comfortable. 
See the graceful, molded oval fenders. 

Tires are carried in the rear, leaving 
the running board clear. Gas tank in 
the rear too. It holds 22 gallons. 

Of course, you’ve noticed that the 
driver sits on the left. Control levers 
are in the center, leaving plenty of room 
to enter from either side. 

A Home Run 

Luncheon over—and we're off aeain for home. 
See how gently our big brakes ease us down the 
steep grades; how our long underdung springs 
and deep upholstery cradle us over the bumps. 
See the landscape flying backward like a scudding 
cloud. 

Surely in all the world there's no car like this. 
It gives a luxury of motion you've never dreamed 
of; a world of enjoyment in motoring you have 
never known. 

Put Thif Car To the Test 

Go ride in the New “Six.” Let our dealer 
ttke you out on our Standard Road Test. It is 
our way of proving to you that this car will do 
things that no other car will do. 


Roadster . . . «217B Six PasMagor . $2276 

Four PastoBfar . 2175 Coupa • • - • 22B0 

FIva Paaaanior ■ 2175 Umoudua • ■ 2600 

AllbodiMlalsrefaMSsabU. WIr. wImsU, MO oatm (Am) 

FuUy tguippedf. ». b. Detroit 

Mail Thii Coupon Tociay 












Down the Fittebunh “Btump’* '^*“*=*‘ *" ®“*y I»roporlloi»al to their cro8M-«ectIoii. the 
District IncreoMed to eight ttmee ite weigiit In only four 

_ _ _ . ^ tlmee aB Hiroiig as before, that la, carries only forty 

By Harry Chapla Plunnier tlmea Its orlgliial or llvo times Ita preaent welabt; lu 

pHBRB la rapidly approaching completion In Pitta- fact. It la in proportion only half 


L bnrgb what la known 


Improvement. In leaa than two years the grades of aiona, nut 


streets aggregating 2.16 miles In length, forming an urc, thus reaching the Nlst> of a man or horse, it would 

area of SS acres, which had long been known as the Is* a thousand times weuker than Is'fore, Isdiig tihlc 

■•Hump,” have been reduced by a maxlmnm cut of l(l..'t only to carry 1/100, Instead of ten times, its 
feet The physleal undertaking alone, exclusive of the weight 

outlay following condemnation proceedings, has cost lieloge terms the ratio of the power of asslmll 
fOOO.OOO. to the consumiillon of the liody Its "pbyslologlcn! 

The work has been of benedt prlnctpstly to Fifth ctoncy,'' and accordingly erinnctates the the 


hlch is only itroportlonal to their cross-section, the to iJhjKlology ns well ns to onlogein niul i>li> logetiy 
It Increased to eight times Its weiglit In only four ]. PhimolDHj/. Slii«> i>riictU-uU.\ nil organs inodiic 
mes as strong as hofote, that la, carries only forty lug substaiiee useful for the oigniiisiu. ns well ns those 

mes Us orlgUial or live times Its present weight; iii wrvlug to ellmlimte unste mnierlnls, me hollow oigniis 

ict. It la in proportion only half as strung as Itefore. deitending for their working enpneltles on then sur- 

I the $6,000,000 “Hump” If now the same ant grew In all directions to dimcn- face, while the consumption of those sul)stiinees mid 

ons, not two but a thouaond times their original flg- the production of waste mnterluls deiieiid on the vol- 

•c, thus reaching the slsi* of a man or horse. It would ume. Silencer's proiMislIion. ns mtsllthHl hy l>elnge. will 

‘ a thousand times weuker than Is'fore, IsOiig iihlc Im> readily iinderstood 

ily to carry 1/100, Instead of ten times, Us own 2. Ontoo<nii The morphogenoiis phenoinenii of on- 
elght, togeny consist mnlnly of Invnglnnttons nnd protrusions 

lleloge terms the ratio of the power of asslmllatinn by which the organism with Its coinplieaied forms and 


> but a thousand times their original flg- 


» the consumiillon of the liody Us "pbysliiloglcal elti- Internal organs Is produce<l fron 


and accordingly erinnctates the theorem the deeeloiimeni of the embr.io has 


Avenue, one of the cUy's chief arteries of business traf- that this factor decreases at the same rate as the organism has i 

' fic, and the work baa centered about the handsome slae of the body augments This theorem applies ciency. which n 

Allegheny Connty Court House, one of the ili 

finest public buildings In the country, the - “• 

Frick and Carnegie offlo' buildings, both 
“skyscrapers,” nnd the County .lull. Prior 
to tlie eommencemont of outting oiiera- 
tlons. Fifth Avenue had a grade of 7H 
per cent, which rendered the thoroughfare 
actually dangerous for iratHc, at times 
when the imvements were wet with min, 
or were Ice-coated In the winter. More¬ 
over. the narrownesa of the street com¬ 
bined with the Bteet> grade to cause an 
almost constant congestion.' 

To effect the needed Improvement, It 
was necessary to cut away the crest of 
the "Hump." and by this clmuge the 
ground floors of the massive buildings 
fronting u|Kiu Fifth Avenue tieoame the 
second floors and the liasemouts lieoame 
the street flisirs. This necessltateil sweet)- The work «f cutting tkrongh a street, honee and store eo m to lower the grade es 
Ing aUeratloiis, not only In the very struc- of Pittelwgk’i Fifth Avenue from 7J to 4.8 per cent. I'*' 

ture of each of the buildings, but In the dl 

entrances and lobbies and elevator fuclU- 
tles. The lower iiortlon of the facade of ] 
eacli of the olflce buildings has been prac- 
tlenlly remiideled 

As the result of these Improvements, the 
grade has been reduced from 7.6 to 4 S 
tier cent. The Improvement In the grade 
and the architectural treatment of the 
lower portion of the buildings is strlklugly 
shown in the accompanying Illustrations. 


niii\iiiium plivstologleal etll- 



If Antg Were as Big as Men 

S PRNCRIl III Ills "f’rlneliilMof Hlology" 
luiB shown that the isiwer of assimila¬ 
tion 111 animals Is deiiendeiit on the sur¬ 
face of the digestive duct, and that It 
varies as the siiunre of the dimensions of 
the body, whereas the consumplioii of 
material Is proportional to the cube of the 
same dimensions, ao that the ratio of the 
two factors decreases at the same rate ns 
the ulae of the animal increases. 

This principle, as pointed out In the 
K«i<a« Mentifiqw by Dr. Yves Delage. 
Is of the highest Imimrtauce In under¬ 
standing Mologlcal phenomena and leads 
to a number of interesting conclusions 
only partly enunciated by Spencer. 

It has frequently been suggested that 
the ant Is relatively stronger than either 
man or horse. The Insect can carjy on 
Its frail legs a grain of corn ten times the 
weight of Its body, whereas man and 
horse carry loads equivalent only to the 
weights of their bodies. The Inference 
that the ant Is greatly superior from the 
point of view of Its iftructure and 
strength, can be shown to be erroneona by 
the following coualdarntlons: Suitpoae an 
aflt to grow In alt directions to twice Us 
oitgliuj^l dimensions, but still retaining Its 
geometrtaal and hlstologleat structuce. Its 
volutne and uceordlngly the weight at Us 
bodlr will tnemse eight-fold. The mns- 
am likwwliia grow to twice Uistr ortglaal 
dtaHumldaa; taat afooe UiMr inotmM lu 
'1m$ ftMwr 'ttislf 


Cnt of 14J foot, whoreby the first flow, oeeupled by a savings bank, becomes 
the Mcond and the luatitutioa most remove to the new street floor. 




Fifth ATenue la tha diattkt after tim eoaipletioa of cutting awuy the 

nari of the htU. The aid sad new grades. 


then the iiiiiKt I'liplil. Am Hit' ainutli of 
the oraaiilMm coiittnueH, tlio pliVKinloi'ical 
citU’ieiifj, howovor, (h'<Ti*iis*'N, anil when 
the protlnellte powei'M jiisl biiliinei' the 
roliMUluptlon of the bod\, j.'io\Mli eonii'M to 
nil end under normal fondllloiiK The 
eunllllirlum tliiiH leaehed ulll I.imI for a 
long lime. An.) deleiiornllon of the bo(l\ 
(by dlMease, etc 1, Imweier, reduee'i its 
power of MHNiralIntloii, wliereaM Its eon- 
Humptlon remains praolleally unaltered, 
that Is to 'ia.\. the jilivslologlcnl eltleleney 
of the liod.t dwreaHeM, and Hits eontlnnal 
deiTeiiMi* etenliiiill,) resnilh in the deiilli of 
the liidiiidnal 

;i fVipioffen)/ When eonslderlng the 
evolution of varbiiiN pli.ilelle /ledlgrei'.M, a 
slrlLing pnrnllell'im i*! noted betuei'n the 
ph.VNlologlcnl efileienev nnd tiu' ontiigen- 
eslK of IndlvtdiniW. In fact, each Kiieh 
IK'dlKvi'i' eonimeneefi wllli small, Kll«litl.t 
dlfl’erentiiiti'd forms, In order by gradual 
evolution at lust to nrrhe at bl(!hl,v dlf 
feii'iitlated foriiiH of consldi'i'.ilile ilinien- 
mIdiim, which eventuiill,) vnnisli, thus e\- 
llngnlshlng the whole pedl;;iee Since the 
physloloRlcal oHieleni'y of Inrce sized anl- 
miils Is Very low. the ultlinnle e\llnetbin 
of these Hpeeh'M ulll la* reiidil.i Kinnvii 
DoulillesK there are othei faelorH ns 
vtell at pln.N In conins'ilon ulth these plie- 
nomeiin. but the "ph\sloloKlenl I'Hletenei'' 
of Indhlduitls nnd siiecleh may certainly 
cliilni a iinrunioiint pisslilon as a deterinln- 
liiK factor 

Fine Specimen of Mammoth Found 
in Siberia 

T he Natural IHslor.) Museum of I'nils 
now possesnes a tine s|HS'lmeii of mam 
moth with the (lesh parls preser\ed to a 
certain oMent. The M|M<elinen waw offensl 
to the niu.seum by the Count of Steiil»M-K- 
Fermor who found It in one of Hie iHliindH 
of the .Sllierlan region Aflei extracting 
it at bis own exiH'iiM*' be biongbl It to 
RiiroiH' by sled, boat and railroad. This 
In priibably Hie onl.v Hp<*cinieti of the Mnd 
whleb central Europe Is to possess, for the 
UuHslan government has Issmsl a nUiise 
prohibiting iin\ exiKirt of the ninmmoHi. 
either eiiHie or In luirl Such nninials 
preservwl In Hie lee ha\e been Known 
hIiico IMKJ, lint Hie mih spis'lmen |ire- 
served under Hiesi' conditions n|i to the 
present and In ought to EnroiM- Is to be 
found at the mnseiim of Hie Academy of 
Sciences at St I’eterslinrg 

Eately the liiiMsiun nclentlsts havi' In'c'i 
engagtsl In studying the (leshv parts from 
the standiailnt of anatomy, histology and 
the UKe, nnd HiCNe researches are (>\pi'Ol 
ed to yield some \alualile data As to the 
Purls hiK'clnien, it Is well I'nough pre¬ 
served to allow of carrying on similar re- 
scjirches, nnd Hiese are alreadv In prog¬ 
ress under Prof Hotile’s dlri-eHon. Hefore 
long the animal xvlll he exposed to the 
public and It will bo one of the aUractiuua 
ot the museum. 
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Thf iiuii>i»ii <>! Ihi/i joutnal 
Hiniplii, aiiU intfivnlhinliJ, ihv in 
hniiivivtii/c anil induilititl u 


tu rnrord accurately, 
Ul’H proi/iean in «rif>n- 
kievemcnt. 


A Dangerous Bill 

A s H Tn(iHf>r of liitcfnutloml courtosy, it wa» 
rlK^t for Uo|irt*wiilHllvp Kuhn of t’lallfornla to 
Inlrixliirc In tlic IIouho (i hill wlilfli will oimblo 
(‘vliihltorH lit the I'nniiniii-riK'ItU' lOxjKiHltlon to Import 
froo of duty iirllrli'H mid buililitiM imiteriulu iiiipiidud 
for iho lOviioslllou Hut diH'H liitfrinitloiiHl courtwy 
douiiiiid Hull tho l.lhriirliin of CoiiBreuu niul the C’om- 
iiiIkmIoiut of I'litmili. hi> rwiulrod to record ‘'uuy certlfl- 
cute of rcBintriitlon, eoiiMinlit, trade mark, or iiatent 
iMSwcd h.v any forelsn Bovermnent.” ko hk to protect 
the forelBii exlillillh nl Hie K'cpoHlIIon? 

f'ieiirly, Hie purpoiie of the iiieiiMiire 1 h ii<it otiJy to 
Iiermlt forelBtiers to eseiiiH' oiir diitieH, lint alMo to 
prevent the eltlzetiH of this coiiritr.i from miiiiufiictiir- 
liiB, iisliiB mid HellliiB liuriorted artlelen of merchniidiHe 
not patented la this eoimtrv. hut eyhlhlto<1 at the Kx 
pnultlon As the hill le now iihrased. It matterh not 
thnt the forelBH exhlhllor never applied for u patent 
in tills eonntry Indeed, the hill would bI'i* him pro- 
1i*oHon eien thoiiBh his exlilhlt inlBlit not he proteellhle 
iindei oiir eopM-lBht, trade murk or fiaterit laws Whs 
there ever ii nieiisiire more clearly unconstitutionalV 
Our patent laws are ofieii to cltl/.eiis of forolBii coun¬ 
tries We Brant patents to forelBiiers on exactly the 
smile terms iis we Brunt them to the cltlaeiis of our 
own coiiniry If any Invenior fulls to take iidvunInBe 
of the patent laws the pulillc univ appropriate his inveti- 
Hon A law which seeks to afford protection to fnrclBU 
exlilhliors at .siun Francisco In iloIiiHon of the constl 
liilioii and our own pateiil laws would he class leKls- 
JiiHon mid iin InfrliiBemeiil of Hie rlxlits of the citizens 
of this eoiiiitry to use iinpnlented articles freely 
Hills such as this testify to Hie ursent iu»ed of some 
iidvlsoty hodi which will )hiImI out the flaws of well- 
memit. hiit foolish leBlslatloii. mid which will avoid 
hours of Useless dehiite in {'oiiBresN The patent laws 
are parlleiilmly sliliiliiB murks for 111-luformed (km- 
Kressmen lliiidh a year luisses hut some ahsiird 
hills are Intiodiiced which seek In curtail the very 
limited iirlillcBes that Iruentors now enjoy—hills which 
are framed hv leBlsIiilors who lime not the slightest 
realization of the luirl plaied tiy patented invenlloim 
In the iiii-hiilldliiB of tills countrv, and which a well- 
informed advisory hoard would promptly relegate 1o 


“Dual Personality” in Court 

W AS Hr .lekyll IobuIIv respoiisihle for the 
crimes of Ml Hyde? This ijuesHon was 
iiHViitly decided in the tiHIrniatlve by an 
KiibIIsIi July, but Hie precedent estiihllshed seems 
riiHiei to jioliit to a defect In the law than to Insure 
justice In (he sell lenient of sneh cases In the fulure 
'I'lie C.ise ill <|ii<‘sHoii was iiotahle for the sclentlllc ei I- 
denco loldiiced on hclialf of the accused. 

A y onoB eiiBlnecr nuuicd George Chefwyiid, of good 
social stiindliiB. was charged with the theft of a motor¬ 
car heloiiglng to one of Ids friends, a Doctor Barron, 
The iieciised was alleged to lui\e broken Info the doc¬ 
tor's giirage, lemoM-d Hie eiii, altered Its niimlier, aiyd, 
as he hud no money, seciirwl some giisoliiie on credit 
before mukliig off with the machiiie A curiOUN 
feature of the affair was that the uccuwmI knew where 
the key of the shod was kept and also where the dixdor 
kept bis supply of gasoline, but did not avail himself of 
this kuowledBe After being arriisted and lodged In 
jail, the prlsoucrt Ipfienred to come out of a trance, 


and professed to have no recollection of what he bad 
done. 

The owner of the ear seems to have been willing 
to drop proceedings, but the public prosecutor Insisted 
on a trial. Oonnsel for the defense admitted that bis 
client bad committed the theft, but declared that, when 
doing so, he had been in a condition known to medical 
men as “automatism.'* 

Dr Barry Jones, of l>erby, stated bis belief that the 
case was one of automatism, and that the accused was 
nut morally responsible for his actions, lie cited a 
number of similnr eases from medical records. 

The weightiest evidence, however, was that of Dr. 
Ilyslop, one of the highest Kngllsh nutliorities on men¬ 
tal diseases. He pronounced the condition of the ac¬ 
cused to be one of moutal automatism, which was 
midway between somuahnllsm and a minor form of 
vi)llt>psy. In such u condition a person may jierform 
complicated mental and physical actions, yet have no 
recollection of them on recovery. I'lifortunutely for 
the accused. Dr, Ilyslop declined to qualify the case 
HH one of Insiiiilty, and this technical dlsHncHun, 
(siiipled with the InelastlHty of the law’s, iirobably 
left the jury no alteriiuHve but lo decide a.s they did. 
The same expert raised a curious question In ethics 
by stating, on cross-examinutlon. that (to quote the 
report of tlio case In the Time») “there were cases of 
mental automatism iu which the abnormal Irreststu- 
slble self knew at the time what It was doing, but the 
uoruial self would have no recollection of it" In 
other words, self A know’ingly breaks the law, but 
before the caai* comes to trial has ceased to exist, and 
Is replaced by self B, which has no knowledge of the 
crime—In fact, did not commit it. How is Justice to 
tie done In such a case? 

In his charge to (he Jury the Judge tisik on easy 
way out of the dlfflcnlly by adoptluK a skeptical atti¬ 
tude toward the mental phenumenoii in question. The 
Jury found the atruse*! guilty, and he was sentenced 
to four months In Jail. 

Of course, the outstaiidtug fact Is that, regardless 
of the merits of this particular case, the phenomenon 
of dual iHsrsouallty does sometimes iKTur, and may 
lead to a sltaatluii unalugous to that of Jekyll aud 
Hyde If Hyde knowingly does wrong shall Jekyll be 
pinilshed? Probably If such cases were mure common 
the law would provide for some form of restraint, ns 
111 cases of Insautty, but would not indtet the oppro¬ 
brium of a Jail seiiteiici* upon the uiifurtunute posses¬ 
sor of a <Iunl iM>rHouallty only one of whos<> “egos" was 
addicted to erlme 

Painting the Town With Phosphorescent Paint 

E VKUY clear day there Is tamred upon walls 
aud buildiiiKs an Immense amount of solar 
energy, cansltig In many Instances such a glare 
of brightness that men adopt various screens and ol>- 
staeles to relieve the strain uiam Hie seiisltlre nerves 
of vision The only attempt ttmt npiiears to be made 
to utilize these surfaces seems to be the re<iulremeut, 
in corlain large dties, that the roar and Inner walls of 
tiulldiiigs shall be painted white, In order to check the 
iilisorptlou of light, and relieve the darkness of Inner 
ooiiriB and veiiHInlliig shafts Kvery dtiv this biilllant 
display of solar energy Is allowed to Is* nbsorlHHl, re- 
fleeleil, dlssipaieil, while uisai every succi>edlng night 
(here is exitended a costly effort. In ixiw’er-houses, giis- 
works, and oll-eombustluii. lo jirotlnce such fwble ef¬ 
forts at illumlnutluii as will render possible the pro- 
longatbm of activity for ii few hours. 

ill view of the results which have b«s*u attained In 
the efforts to utilize storage methods for the electric 
I’lirieiil, It seeitiN most deslruble (hut some similar sys¬ 
tem for retiiliiliig at least ii lairtlon of this llluniiiint- 
liig siijislilne nia.v become practicable 
It Is well known that there are a number of sub¬ 
stances which iHiHsess the so-called power of “insola¬ 
tionthat Is. the cupiiclty of lieliig so iiiBuenced by 
(he uetlon of the rays of the sun as to emit a certain 
degriH* of hiniinosity Although the substances which 
have Isaai most generally employed for the demonstra¬ 
tion of (Ills peculiar profs-rty are numerous, the iwwer 
Is jiossessed by them In a rather feeble degree, and the 
lK*st of them costs ciaislderubly more than would lier- 
nilt Us general employment. It seems possible, how¬ 
ever, that Hie iinqierty of emitting light for a consid¬ 
erable is-riod of Hiiie after ex]iosurG to brilliant sun¬ 
light, as poHsi-Hsed by the Hiiliibides of calcium or stron¬ 
tium. for example, might 1 h> develoiied lo a far higher 
degree if the subject were Invmtlgated with the same 
care and skill us have la*eli given to the examiiilitton of 
niiiteriuls for the niouufnetiire of Incandescent gas 
mantles, ftir Instance It seems probable tbot a thor¬ 
ough and vigorous study of the subject of phosphor- 
escence, and the development of new compounds for 
the Increase of the property tif InsolnUon, would place 
the matter upon u commercial basis to an extent com¬ 
parable With other methods of deriving artlflclal Illu¬ 
mination. 

The methtsl of employing such phosphorescent mate¬ 


rials would be so greatly slmpUded over existing syip 
terns of lifting, as to denuuid Interested attootton- All 
that would be necesshfy would be to prspaxb the mate¬ 
rial as a paint and apread It upon im surfaces of 
buildings, especially those exposed to brllllaot snn- . 
light during the day, in order to enable the same eu^ 
faces to return the stored sunlight daring the night, 
and thus provide an automatic equalisation of tbe light 
energy of the sun. The principal coat of such a method 
would bo that involved iu the preparation of the lumin¬ 
ous paint, and in tbe malntonance of the clean surfaces, 
since the (^ration of absorption and emission of the 
light would require no further attention, all mechanical 
devices being conspicuous by their absence. The get)- 
oral use of such a paint would enable the more power¬ 
ful methods of artlddal illumination to be limited to 
sijecial locutions, and confine the use of existing sys¬ 
tems to indoor service and points to which so little 
daylight penetrated as to provide Insufflclent insolatlng 
action upon tbe phosphorescent material. Such a 
method ns Indicated seems to offer possibilities as great 
as uuy effort to discover tbe manner of producing the 
feeble cold light of tbe glow worm, or the firefly, and 
since it offers a plan for the direct utilization of one 
of the elements of the radiant energy of the sun which 
has hitherto remained uncontrolled, it apiiears to be 
well worthy of serious study. With the equipment of 
existing chemical and physical laboratories, it should 
lie iwssible to press our knowledge of the phenomena 
of phosphorescence and fluorescence to a point far be- 
.voiid that now obtaining, and tbe reward of a succesa- 
ful solution of the problem would be so great in Itself 
as to render qnnecessary the provision of any other 
l>rlze to the successful investigator. 

The Direction of Aerial Highways 

A mong the eastern tales which M. Antoine Oal- 
hiiid brought from Constantinople about two 
hundred years ago, there was one about a moun¬ 
tain of lodestone, which destroyed ships by aHracHng 
and drawing out all the Iron nails. This was before 
the days of manufactured electricity and of oleotro- 
mugnets, and no ono knew of the existence of magnetic 
waves which mlghl be used to transiuU signals, and 
help vessels instead of injuring Hmro, htil. It did include 
the germ of u truth which 1ms only Ix'gun (o Is' ni»- 
preolBled, and even as .vet but little ntlllzed. To-day 
tbe influence of magnetism supplies not only the mag¬ 
netic needle, by which a guldo for dlrv'clloii Is provided, 
but II also muhles shore stations to send out time slg 
iials, checking the clironoineter, and Insuring correct 
determtiinlluiiH of longitude. 

It Is possible that there may yet be developed such 
n control of magnetic llia>s of force us will enable all 
routes to be directed In a manner I’ven iimre definite 
than the lanes In which transaflantic steamerH are oix*r- 
Bted. 

One of the greatest dllfleultles which appears In the 
way of long-dlstanee aerial Journeys, nKsutnlng the 
practicability of continuous flight. Is that of maintain¬ 
ing the desired dlrwtlim, In Hie midst of cloud,s ami 
fog, and iu the darkness of the night. The vlbruHon of 
the machine, and the dllllculty of taking observotlous v>f 
lM)sIilon, even In Clear weather, render it most desir¬ 
able that some positive and direct guidance is* fur¬ 
nished, not limiting the machine to such a clone line as 
to Involve possible coIHhIoii with others, but Indicating 
definitely the route along which progresn should be 
made. 

Hertz has indicated the practicability of directing 
magnetic waves, and Tesla has proposed definite trains 
of electrical waves, and it seems as if further work 
along these Hues might result in the development of a 
method of Indicating air routes, independently of any 
observations of the compass or of celestial bodies Tbe 
existence’ of a definite train of waves through space, 
say from New York to London, which would Immedi¬ 
ately indicate to the airman the fact that he was in 
the right road, probably by the response of a sensi¬ 
tive detector, would ii^rrolt him to dlsrieiise with any 
other effort (o direct his ukchlue except to keep it 
within the path of magnetic effect, and to watch for 
any material deviation from the path. Such a method 
would be wholly aiMirt from any attempt to trunsmit 
energy by means tvf waves; that Is, suHlclent energy 
to be capable of use as proivellliig iwwer, but It would 
enable the response of the detector to aiwmre the navi¬ 
gator that he was proceeding in the direct path to 
bis destination. In whichever direction he might be 
headed. 

It Is not Improbable that the successful introduction 
of such directive regions would later lead to the hui>- 
ply of motive iwwer through uisice and thus remove 
on* of the chief practical dltflculfles to long-dlatanoe 
aetlal travel, the limttatJons of fuel supply. Batfii 
development In such wotk leads on to the next, and 
tbe surest way to attain Micb a result as a stream of 
directed radiant energy over a detertnlned route would 
seem to be the provioton, at first, of a goldlag 
which might later become aomathlag moM. 
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tvAim Otiliiit FwekMmd AbiMd^By punhuioe 
the turaae ouiaiie for the bettleihip “ New Tork,” now 
iMtadiag «t the New York n*vy ywd, from Ciwmnel, 
telrd ft Co., the Navy Department will eave 1102,000 
on the 008t of tiuae oaeings, had they been purohaeed 
of the bweet American bidder. 

The Bneleet Bailread TermlnaL—Although the Grand 
Central Station, Now York, is the lati^, It is not the 
bueieat terminal in America. Btatistioa for the year 
ending June 30th, 1013, ahowed the total number of paa- 
aengera in and out of the Grand Central Terminal waa 
22,403,206, whereas for the same year the total for the 
South Station at Boston was 38,411,607, Of this total, 
26,347,300 represented passengers of the New York, 
New Haven and Hartford Railroad Company’s lines, 
and 10,004,108 were passengers on the Boston and 
Albany line. 

Sixteen-Inch Gun to be Mounted.—The experi¬ 
mental 16 inch, coast-defense gun, which waa built 
a dozen years ago at the Watervliet Arsenal, is no longer 
a "whim elephant" at the Sandy Hook Proving Ground, 
to which it was sent for test. The gun stood its trials 
satisfactorily; but because big guns such as this went 
out of favor and wore displaced by high-velocity, 12- 
ineh guns, the big piece has lain for a decade at Bandy 
Hook. A disappearing gun carriage, however, is now 
being built to carry the piece, and it will form part of 
the liattery irf the defenses of the Panama Canal. 

The Safety of Steel Traine.—In a letter to the New 
York Timet, the well-known signalman, James 0. 
Fagan, endeavors to make out a cose against |he steel 
oar on the ground that, because of its greater weight, it 
is more destructive to roadbeds, bridges and general 
structures than the wooden con. But it is not the 
weight of the oar but the weight of the very heavy 
engine that controls this question. Bridges and tracks 
have been or should be strengthened to accommodate the 
groat increase in engine weight, which has been so large 
as to render the inorease in the weight of steel oars over 
wooden oars of minor importance. 

"Safety First” 'Dme Tables.—There has been a 
roviaiun of the time tables of the Now Haven Railroad, 
the guiding principle of which was conaidemtion of the 
safety of the pasaengeni. This rood operates about 
2,000 trains every day in the week, and of these some 
two thirds are affeotod, notably the through trains and 
long distance local trains. The running time of the 
Now York to Boston through trains has been increased 
by from 0 to 20 minutes. Wlien the road l>ed, rolling 
Stock and signal system have all l>een brought up to 
absolutely first class condition it will be time to return 
to faster sohodules. 

Demand for Tractors.—At tho present time there is 
a good demand for automobile tractors in English 
South Afrioa, the principal reason being the epidemiOM 
of home disease (epizootic) which cause a great diminu¬ 
tion in the number of horses in this region, so tliat power 
wagons ore beooming indispensable for carrying on 
agricultural work. The kind of automobile ne^ed for 
local use should bo of simple and sulwtantial makeup, 
Builablo for use with plows and harrows, and for hauling 
material. Efforts ore being nuule of late by the agri¬ 
cultural asHooiatione in order to promote the use of 
power wagons, and especially of tiaotors combined with 
plows. 

Largest Msrine Dteael Englae.—The recent arrival 
of the ship “ Wotan" in Now York Harbor, is of interest 
because the ship is propelled liy a ringle-sorew, six- 
cylinder, two thousand horse-power C'arels-Diesel manne 
engine. Other motor ships that have come to this port, 
were driven by two engines of 6 or 8 oylindora, whose 
gross capacity was about 2,000 U. P. and in each oaso 
they were supplied with injection air by additional 
engines. The motor of the "Wotan" is a six-oylinder 
engine with an injeotion air oomprossor on the engine. 
This IS the largest marine Diesel engine in service, 
and the good record of the ship on her maiden voyage 
is another proof of the reliability of tliis type of drive. 

Two Additional East River Tunnels.—It is only a 
few years since the construction of a snbway tunnel below 
the Fiost River excited wide-spread iMerest because of 
the difficalty and magnitude of the undertaking; but 
to-day we have got into the way of building tunnels 
under that river almost as though they were oommon- 
plaoe forms of engineering work. Two new tunnels are 
to be built in connection with tho dual subway. The 
Interborough tunnd leaves Manhattan at Old fflip and 
runs under the Bast River to Clark Street, Brooklyn; 
this other tunnel to be built by the New York Municipal 
Corporation will extend from Manhattan at Whitehall 
Stpset below the Bast River to Montsgue Street, Brook¬ 
lyn, ^When these two tunnels are oomploted, Man¬ 
hattan and Long Island wlU be joined by twelve separate 
tube tunnels and by four of the greatest bridgM of the 
VOtld, thtoni^ and over which wiU be about 60 separate 
liM ^ tNok, 


EleetridtY 

IMnble Telegraphoae Records.—Prof. Pedersen is 
taking up the Poulsen t^egraphone or magnetic pho¬ 
nograph idea and now pofects it so that excellent 
results are to be had. He runs a steel wire between a 
pair of bobbins, and upon the wire arc placed electro¬ 
magnets nearly touching it, as usual, so that when he 
speaks into a telephone oonneoted with the magnets, 
this gives a magnetic record upon the wire as it posses 
along, but hero he uses two separate magnets spaced 
on the wire, and finds he can thus record two separate 
oooversations on tho same wire. On revemiiig the wire, 
each conversation can be heard in its own telephone. 

Stopping Trains Electrically.—Experiments have ro> 
oently been mode on the Bavanan State Railways 
with a method of stopping railway trains oleotrioally. 
Tho system is referred to as one of wireless telegraph 
oommunioation between a wire strung on the roof of 
the baggage car and any telegraph or telephone hues 
running along the track. Probably induction is used 
rather than Hertzian waves to convey the signal to 
the train. Tho apparatus operates either a bell or a 
light signal in the eali of the locomotive or it will operate 
directly on the am brakes. The system calls for the 
installation of a sending station at frequent intervals, 
BO that if it (hi desired to stop a train because of some 
aociden', this may bo effected from almost any point 
along tho track. 

Cadmium Storage Battery Plates.—Forsoko and 
Asohenbaek use a new process for making cadmium 
electrode plates for alkaline acciiiniilateni. They use 
cadmium obtainid in finely divnlod form os a spongy 
precipitate from a solution of cadmium salt. In order 
to obtain it, they add zinc (Miwder to a solution of 
cadmium chloride Then the preoipitateil spongy cad¬ 
mium, mixed with zinc isiwder and a small amount of 
oxide of mercury, is spniael upon suitalile supports for 
making the battery plates. Such porous cadmium 
electrodes ore; used m a caustic soda or potash bath 
against a nickel electrode. At the first charging by 
current, the mercury oxide is reduced to the metalUe 
state and the mercury then envelops tho particles of 
cadmium and zinc. On discharging the battery, the 
zine dissolves out, while the eadimum becomes oxydized 
and the mercury remains in tho same state and is not 
affected. The zinc thus remains only temporarily in the 
mass, and aids in rendering it ixirous. 

Locomotives for the MUaa-Vareeo Railroad.—There 
are now in use five eloetnc l(Miorantiv<>s of quite a new 
build upon the oleutric nulrouil running from Milan to 
Vareise. This road is OU miles m length and uses a third 
rail witli fWO volts direct eiirnmt. 8«>v«>ral substations 
along the roaii receive high U>iision current at 63,000 
volte from a power line, and feed current into the road 
at the redueed tension Hitherto tlie eUwlnc railroad 
used motor cars for the trams, and also one electrio 
locomotive, but it recently had tlie five locomotives 
to wliieh We ref<>r built by a Milan works. These are of 
the Breiwn-Boveri type and have thn'e driving wheels 
and two onrrying whei'ls. On the locomotive are two 
1,000 horm'-power motors plmied above the level of the 
wheel runs All thns* wheels on a suhi arc eouplod to a 
common driving rod Imr The rexl is also connected 
with each of the motor cranks by a pair of bars, so 
that tlie two motors dn\e the three wlieels in an uffloient 
manner. The new loeoiiiotives sitvo for freight and 
passenger trams and can make CiO miles an hour. Tho 
total weight of the locomotive is 72 (long) tons and 
adhesive weight 45 tons 

Exhauating Lamp Bniba at High Temperature.—A 

new method is usotl for making a vacuum in mcandosnont 
lamps or other gloss vessels. Herctofere, to ehnimato 
the last traces of moisture and expel air bubbh<s which 
adhere to the side of the gloss, the lamps have boon 
heated in a special furnace lined with aslKistoH to equalize 
the heat to a temperature of 250 or 360 dog. Coni. 
(482 or 682 dog. Fahr). But all tlie air bubbles do not 
detach even at this heat, and a greater heat cannot bo 
used for fear of softening the glass, when tho air pressure 
would eullapso the bulbs, (jiiite lately tiio Berlin All- 
gemeine Company used a vacuum {ironnsH which allows 
of heating to a higher point and to go even up to soften¬ 
ing of tho gloss while the liunpe are on the air pumps. 
This is done by placing tlie lamps in an olootrio furnace 
in which a vacuum is mode, so that there is scarcely 
any external pressure on the lamps and they can now bo 
heated aa high as 500 deg. Cent. (032 deg. Falir.). 
Larger end tubes can lie used on the lamps which is 
better for the vacuum process, but it is a hard matter 
‘to fuse off such large tubes for closing, when they have a 
vacuum ioaido, as eollapsing may oocur. An original 
method is used for this, and a spiral wire elcotrio heater 
■urrounds the tube so that it is softened and oan lie 
drawn out while still inaide the furnace, and the closing 
off of the lamp thus effected without air pressure on tho 
outside. When this is done, the furnace is allowed to 
oool down to 360 deg. Cut. b^ore opening and putting 
on the atmospherio pressure. 


Science 

An Austrian Sontb Polar Expedition, now being 
organized, is expected to sail from Trieste in May. IWH, 
under the leadersiiii) of Dr F Konig, of Oraz, in the 
ship "Deutschland,” nsicnUy used by Liout rilchricr's 
Antarolic expedition Dr Konig is iv geologist an<l an 
exjKirieneed Alpine clnnber, and took part in Kilcliiier’s 
exjiedition to Wpitzbergen in 1010 

Geocentric Altitudes of Mountains.—In one Ml. 
Everest IS the lligheHl inoiintsin on the globi', bill m 
another sense il is overloiiped b\ al least oilier peaks 
Prof August von Bohin has ealeuluted tin ''geoeeiilrie” 
altitudes of 31 high nioiinlains, i e , tin distanee of 
their summits from tho eenter of the iurtli I'hmi- 
liorazo, in the Andes, stands at the lieiel of tlie list, 
Everest stands near the bottom, mid is, gisieeii- 
trieaJly, aljout 1.3 irules lower than ith .South Ameri¬ 
can nval 

A Mining Exposition wll he held in Ilorlieidtural 
Hall, Philadelphia, the week of ftelolier Jll, m l•on^l■(■tton 
with tho Annual American Mining ('ongress It \mI 1 
include, among other tilings, exhiliitsof niimiig riiHelunery 
rescue and first-aid apparatus, and siifelN afipli.-uiees 
Several l)ig coal eompanies will send reseiu- and first- 
aid erewN, which will give exhibition drills, while the 
United States Bureau of Mmi's viil be ri’presented by 
cno of its safety ears and n pieki'd crew of helmet men 
Among the industrial I'xhibits it is proposed to have a 
gold-inimng eaiiip in full oij«>ration. with a mill eriishing 
the ore. 

The Sanitation of Soda Fountains. -An urgent and 
apparently neglected question is discussed hy Dr W 
8 Rankin in the liulhitn of th(« North ('aroliua Board of 
Health, This writer finds the solution of thi' problem 
In the UMO of paper paruflin eupm and saucers. These 
oan lie sold at about half a cent apiisie In the prooess 
of raailufacturo they are dippeil into melted purallin, 
and are practically sterile, they are pul up in stacks, 
and in using them at the fountain tlie alli'inlants do not 
touch the inside of the cup or the uppi-r third ef it 
Of course the cup is thrown away after oni'e being used. 
The spiMitiH used with toe erearri should be dipped into 
an antiseptic solution before the customer is served 

Water Power Development In the Scottish Highlands 

was discussed by Mr A Newlands ut tiie lust mi'eting 
of tho British Assoeiation The possibilities of the 
Highland region in this direetion uiijieur to lia\e lieen 
strikingly Ui'gleeled. Ite high mountain ranges, lochs 
fed from largo drainage areas, a raitifall ranging from 60 
to lot) inches iMT annum at high altitudes, sleep and 
rapid rivers, good trans|Kjrlation fneilities, and sturdy 
industnal piqiulation seem to mark it out as a favored site 
for hydroeleetne uiiilertakings. A start has been mmie 
at Kinloehleven and Foyers, where tlie British Alum¬ 
inium Conipanv already gi'nerati’s 30,IHK) and 7,(KK) horse 
pviwor, resiHW'lively, and there are a number of sriialler 
installations, but for tho most part this field is un¬ 
worked 

Wireless Weather Reports for Mariners, issued by the 
United Ktates Weather Bureau, are now distributed 
broadcast every evening shortly after U) o’clock by tho 
Naval radio stations at Radio (Arlington), Va , and Key 
West, Fla. The report eonsists of two parts, the first 
giving m a simple ligun^ code the bareinetnc pressure, 
wind-<lirectiou, and wind-force (on the Beaufort scale) 
pruvatling at 8 o'clock the .same oveniug at Sydney 
(N S), NaJitueket, Atlunlie Uity, Cape llatteraa, 
Charlesbin, Key West, 1‘ensaeola, and Bermuda, the 
wsKind giving, in words, a foreeasl of the probable winds 
for the next two days over speeifled sections of the 

Atlantic and Gulf of ..extending uliout a hundred 

miles offshore, and warnings of severe storms as oceasion 
may anse 

Radium Emanation in Medicine. The (li'.Unguished 
English surgeon, Sir Fnsleriek Trevi'!.. reeeiitly slated 
that radium emanation h just as efl'eelwe for eurnlive 
purposes as radium itself. .Vshijining tlinl radium is 
really the valuabh' theraiH'utu' iigeiii whieli il up|M>urs 
to be, the annouuc'eiueul is of great importaiiei' Riiduiin 
is extremely' precious, for n small (immtitv of radium 
oan preiduoe ))raelieallv an unliimled i|iiaiititv of viTy 
cheap emanation Rmliiim eniiiiiulioii> contained m 
scaled metal a|iplientors are being sent oil dail.v to n" 
parte of England for medieal men to use on their pal.ienl 
who cannot ul-teml the Raduini Inslitiile In a space 
of ten days emiuialiens equal m iiiiral i v e v nine to 
worth of radium have bt>en si'iil oiil Uadimn I’liiils 
throe sots of rays, designated resprsUivelv by the Gns-k 
letters, “alpha,” “heta” and “gariiiiiH ” 'I'he /irst two 
destroy the healthy tissues of the hody when direetwl 
at close range, and at greater distance stmnilate the 
abtionnal tissues of tumors to renewed growth The 
"gamma” rays are thosi- which are desired. The more 
or leas undesirable “alpha” and “beta” rays are' filtered 
out by lead soreens, through which the hard “gamma” 
nuliatioiu pass easily. 









Gasoline Slot Machine I 

T aking Hm cm* from the fortonei tbat | 

)iiiv(> rcKiilicd from the hftr/e«t of 
iK-iuiicH (IropiHHl Into chewing ^utn Atot 
ninfhliu*H, utid with the advrutaRee of 
siu'li uutomiitlc veiidluK duvicee apimront, 

11 MlclilKHi) oorapaiiy recently haa placed 
(111 the uiurket the gueoltne vending elot 
uiuclilne ttmt in hIiowii by the acccnutMtiy- 
iuK ithmlrntloii. The machine, which la 
iiKltc HH automatic in action as are its 
Kuui vendluK predoceasora, has a number 
of features equally attractive to the man 
wlio imis 111 his money and receh-es gaao- 
llnn, and to the man who puts in the gaso¬ 
line and receives the money. In opera¬ 
tion, it Is merely neoessary for the per¬ 
son requiring gasollue to drop a flfty-ceut 
piece in the slot, place the end of the 
flexible hose in his gHHullne tank and turn 
the crunk. The machine is equipped with 
a gage—visible in the picture—to show 
whether It la full or empty, and even If a 
person should Inadvcrlcntly place his 
money in the slot when the tank is em|)ty 
it is promptly returned at the first turn 
of the crank, just as your penny is re¬ 
turned when the chewing gum alot machine is empty. volume of sound by pumping harder or softer as the 

Of course, as much mure than fifty cents wortli as is case may be. Any standard player-plauu may be need 

wanted can be obtained—up to the capacity of ttie to wlilcb a smult attachment is applied, but the talking 

tank—though u llfty-cent piece is the only coin that muciiiiie requires special apparatus for the control of 

may l»e put into the slot. »o that the device can be its motor mechanism. Otherwise the talking machine 

used anywhere, regardless of the fluctuating price of is also of standard make and standard records may be 

fuel, it is equlpiied with a metering mechanism wlilch employed. 



can be adjusted to deliver the proper amoi 
line for tlie amount of money put into 
the slut. 

The machine that Is shown by the 
jdeture has been Installed by a garage 
IWoprletor in the city of 1.^1 using, and he 
is imrticularly “tickled" with It, for it 
requires no attendant, Is positive ami un- 
favoring In action, Is always ready to 
serve anyone with the necessary c<jln, and 
left to Itself dispenses some ’J(H) gallons of 
fuel a week As the machine re<|uLres no 
attention once It has been prorsTly in¬ 
stalled, It Is obvious that garage pioprle- 
tors are not the onl) ones who may benefit 
by its us«>fnlnoss, nn.None may Install one 
and be assured of a profit Not only does 
the machine run without allenllon other 
tluin tbat r(s|uli-<>d In iilliiig the “gas” 
tank, but it is caimbic of “delivering the 
goods" any ralnule In the twenty-four 
hours and any driver who knows of Ita 
location has no need lo awaken sleepy 
garage attendants in the middle of the 
night—provided he is able—to obtain the 
wherewithal to get home 

On the other hand, It is evident 
that a vending machine liable to bold fifty 
or a hundreil half-dollars would be a mag¬ 
net for thieves unless placed where It 
would lie constantly under the eye of an 


Combined Piano Player and Talking Machine 


The instrumental record Is made by s 



A psntagraph catting on metnl with n burning Jet. 

plays an accompaniment on a piano electrically con¬ 
nected with a recording mechanism, while the vocal 
selection is being produced by the phonograph The 
music roll is then cut in accordance with the record. 


HE deficiencies of the phonograph in the reproduc- and reproduced in the usual way. 


T he deficiencies of the 

tlou of pliuio music are only too well known. 
In most of the vocal productions, the accompaniment, 
if plajed on the piano is often so weak and banjo like 
that the piece would not sulTer much If it were en¬ 
tirely omitted. 'I’o overcome this defect, 
attempts have been made to supply a real 
RCcompMiiliuent by using an automatic 
plano-pIa.Ner with the pluinograph. But 
the ditficultles of synchroulxlng the two 
instruments have hitherto botm deemed 
almost Insuperable. 

Kecently, however, an Inventor has suc- 
ctHided In combining the two Instruments, 

NO that they are ts'iTectlj limed. This 
he acoouiplisheH by pneumatic means coti- 
troiled b.\ a series of perforations In the 
imiste roll (tn an ss-note player, the duct 
for the liigbest Hole, which Is seldom used 
In the spore, is ntlll'/.isl lo control the 
pueumatic eoiipIliiK The exact method 


brought Info sy nchniulsiu with the iihoiio- 
graph record at each turn of the latter. 
It Ik the iihotiograph that controls the 
tempo of the player-piano. The operator 
of the pinvcr-plano dot's not touch the 
timpo coni rolling lever, but he may oper¬ 
ate the expresaltKi lever, or control the 


The arraugemeut is such tbat the player-piano may 
play a prelude of any desired length, after which the 
phonograph will start up automatically. As the ^ger 
retards or accelerates, the player-piano will eorre- 



Tnttdat ■wchlae and pigyw pi«M oyergfhig lit gygdbiMlMk 


.- apondlnsly 

‘ the vooki 

' the 

plgyetrsi' p'. ' ' '■';> > i'-; 

A FUftkIiihA ’ 

^ ^ Sted 

By tuner 

F JBOM tbe earnest timeii it Ml fMnn etr 
snraed that a given nwterkl Mi he eni 
only by the use of another epA harder 
inaterial, To-day it la beihg ieftriM that 
the bard, keen edge of the cntthig toot 
may well be replaced throngfa the imriat* 
Ible action of the hnmlng toh>, by the in* 
tense heat of the oxygen-acatytene tdow- 
plpe. 

The old idea of the use of beat la in- 
duottlal Operations earned with It the tta* 
preealou that a very large qnanttty of 
heat neeeMtiniy accompanied ah aperk' 
tlons which reqntred very high benpera- 
tures. It la now well nnderstood that 
there exiata, in the oxy-acetylene gas burner, a work' 
man's tool which Is giving him vastly Incraasad cape- 
bllilles, not only tn oiterations such aa welding Mi 
fusing, but also in cutting through atoet, even of very 
conaldcrahle thlckneas. Instead of a hard and keen ent- 
tlng edge, the new tool does its work with a point of 
such an Intensely high temperature that notbing can 
resist It, while the total anwnint of heat evolved la ao 
moderate that portions of the metnl Ira- 
modiately adjacent are unaffected. 

The power which such a tool plaoM In 
the hands of the Intelligent mechanic la 
enormous, and. in fact, can be anweetatad 
only by those who are familiar with the 
labor and energy formerly required to cut 
an irregular sltape from a piece of tough 
and resistant material. To be able to cut 
out a piece of any desired shapes atoiply 
by passing the almost invisible apex of a 
cone of combining gases, Is suifii a revolu¬ 
tion in the art of the mechomlo, that Ita 
poseibllilles are, as yet, scarcely grasped. 

In order that such a powerful device 
may be used to the highest degree of alll* 
clency it is desirable tbat special appa¬ 
ratus for use In connection with various 
opera tioiw should bo devised, and consid¬ 
erable progress has already been made In 
this direction. The ordinary cutting tool 
has to be used tn a machine tool which la 
capable, not only of holding the work and 
of providing the desired movementa, but 
also uf euabllng suffldeni power to be ap¬ 
plied to force the cutting edge through the 
resistant metal. When, however, the cut¬ 
ting edge is reiilaced by the intensely hot 
point of the new tool, there la little uead 
for apparatus for holding the work, or for power to 
propel it Ail that the workauin has to do is to move 
the light and convenient tip over the surface of the 
metal which lies quietly before him. and the path of 
the apex of gases, with its six-thousand-degree tem¬ 
perature, appears as a Clean cut through the metal- Hm 
power required tor the ateel tool is replaced in the new 
method by another form of energy, by the heat of the 
jet, an Inflnltely more direct application than tbat 
which requited the tranaformatUm into 
, power through the medium of furnace, 
boiler, and engine, and the loeaea of tnna- 
miaslon by belting or eiectrtc conductor. 

It is Mlrabie, however, that aoaM 
method to provided to aid in guiding the 
moveroent of the Jet over the eurfaoe of 
the metal. The power of the Same ren¬ 
ders any false movement Irrevocable, and 
there should to no uncertainty In Ifs 
movements. The very nature of the ope^ 
atlon renders the use of any ordiaary 
template Impracticable, and It la not easy 
to follow directly any marks dravm dlreet- 
ly uiMni the surface of the 
It has been found, bowavaf, that as an 
apparatus originally devhMid tor nae is the 
drafting room foe copylnC and enlavUng 
drawinga, the pentagraidi tngy to em¬ 
ployed incwt iw>^*<'^Mly« toly Inataad of 
drawing i«itk a pencil npon k toaat pt 
MPw* U totk ttooiigh a pMito of ateel with 
a point pi flatate, 

imi M tradlw tothi toiktkd at tHctte 
dieton^/flM 
. ...t to aelia M -engiMnMjj.''' , 












A Ii!rH<>t)GH tbe mtme of Piigoud luia been aoctelmed 
111 all tbe Minpaiten of tbe world, bla remarkable 
•xblolta attll fbaetaate. He has shown that a oool head 
end (ood narves can aeeomidtah undreamed of marvele 
In * flytHK maddhe, luid that if an aviator le high 
dhotuib he ean always save blmaelf if he atde-sllpe or 
earahma. As the atseomiMnylng iiiiutnittons show, 
P%oad has deliberately piaoed himself In the m<ist 
preeartous posUtons eouoelvable—poaltlona in which un- 
fortunate a.lators have found tbemaelves in tbe past 
and have phihaed to their doom. Fdgoud'B perfonn- 
anoea are therefore not to tw Middiy dlamlssed an worth- 
leea and yecklees acrobatic pecfonnanoes. 

A writer in PUffM, who evidently wttnesiwd POgoud's 
fligfata, makes some Interesting comments on flying up¬ 
side down and on “looping the loop" In a monoplane. 

There are four definite and distinct fOats In Pdgoud's 
repertoSre. We are told. 

Tbe ilret Is Illustrated dlagrammatioally In Fig. 1, 
and la order to 


falling to tbe ground its tall gradually “elevates" and 
swings the maeblne, pendolum-Uke, Into a head down 
posltiaa. Pflgond allows this swing to repeat Itself sev¬ 
eral ttmee before he finally brings tbe machine into 
its normal line of level flight 

Now, setting aside for the moment the natural curliw- 
Ity of the crowd lii the sensational iMrt of the i>erform- 
ance, and in the prodigy of a man who does these things 
with such soMO /roid, what Is Its serious or adentiflc 
aspect! 

Mr. Norbert Cherean, general manager of RK^rlot 
muuoplanea In Rnglnnd. assures our English contempor¬ 
ary that Pfgoud's machine was built as a standard 60- 
horse-power single-seater In 1911. and that the only 
alterations made for tbe purposes of these flights are 
as follows; 

1. A new pylon made 12 Inches taller and placed 
6 Inches farther forward. 

2. Substitution of tb^ original tail by one uaod on 


doing the same thing. In a word, IY>gond is the p(>r. 
feet human antoroaton. 

“Instead of controlling the machine, Pt'goud lelj< the 
machine control Itself. From tbe standpoint of the 
Hclentlflc experimenter, he Is the Ideal pilot, for he has 
tbe intelligence to ollmlnate himself at the moment that 
the machine enters upon Us aptmlnted task. He tiles 
It with tbe utmost skill to the desired altitude, he turns 
It head downward toward the earth, he drops like a 
stone with It until he has aecpilretl the momentum nec¬ 
essary to effect his pnriwse, and then he calmly and 
deliberately pushes forward his elevator lever and sits 
still while the machine flattens out on Its back 

"The amaslng thing Is that the man himself can 
retain his comiiosure In posllloiis that are actually 
UHUseallug to tbe average is^rson. 

“The sclentlflc interest in POgoiul's nehleveinents lies 
in the fact that they are tho most complete full-scale 
demonstrations of tbe fundamental priudples of flight 
that have ever 
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en take place at a great altitude, and to a certain ex¬ 
tent they are thus witnessed by tbe spectators from be¬ 
neath, which tends, naturally, to foreshorten the a^ 
parent vertical dlstanccsi. 

rig. 1 shows an absolutely vertical dive followed by 
s “flattening out” uptide Oottn. 

“In an ordinary stoop glide." comments the writer 
in rUffkt. "the machine la ‘flattened out’ so as to bring 
the pilot into an upright position once more: In his own 
special feat, however, vegoud Just tucks the head of his 
Bierlot monoplane undemoath him, and flattens out 
upride down. 

“HavlnK flown upside down for some Httie dtatanoe, 
he then dives again, and Dattena out tbe rlgbt way up. 
The whole maneurj^r is oontrollod by the ute of tho 
elevator. 

"LooplRg tho loop Is effected with the pilot «i the 
aitttide edge. Pegoud dives os usual In ordmr to gain 
momontnin, tucks the nose of his medhlne udder him 
as be does for the upsldle down flying; anil keeping bis 
elevator lever well forward, he coitUoues hlii cirUJa until 
be comes to the top of the ptot where he la flying lefel, 
and right way up once more. Tbla nmneuver is shown 
In Fig. 8. 

‘Tlie, liatrd oontortloo Igtolvea the use of Ibe warp 
as well as the elevator. Ifalllag verttcAllir hgad down 
«a befote and tundiig on to Ua badk, Mgmid warpa ‘ 
Ida wtoflh to tbe utmost Hmliii of the eentiml end rolls 
ev«f aMAways into *n nptt|bt poaltton. TW« » Abown, 
aa eieto^ «s It Is potslbls to de so dlagraa rt na t teally, 

imig-a." 

TbAkis rematnA yet one other ‘%tniidAhl** aceontobsh- 
mant. WgoW dtobs stee^ to»«blne 

^ .l^gdAtUi,' and ?A be,tifwAbAs ,A',d«ltbeAate 
iltt' fllMWil 'tbA' ■mump' Allpn badlMiii, ^tAb^ 


The peaitions aaaBmed by Pigoud when flying apside down, "looping the loop," rolling over sideways, end diving Uil first. 


a stsndard tandem-seated model. Neither of these alter¬ 
ations affects the principle of the machine or its “nat- 
urel stability.” It Is apparent that the purpose of the 
tallsr pylon la to aol tbe top bracing wires to tbe wings 
at a less acute angle, and thereby to reduce tbe stress 
U|>on them. ‘This la a very natural precaution In a 
machine that flies, so to speak, habitually on Its back, 
and In which the top wires, therefore, so frequeotly 
take all the weight of the machine In the air. Ordi¬ 
narily, tbe top wires merely support the weight of the 
wings when the machine is on tbe ground and their 
severest stress comes, generally, from a bumpy lauding, 
on PAgoud's BIArlot, however, they frequently support 
the entire weight of the machine in flight.” 

Mlmllarty, the advanced position of tbe pylon puts the 
top front wires In a better position to reinforce tb^ 
wing against tbe force of direct resistance. 

The tandem model tail Is larger than that on tbe 
■Ingle seater. and gives the greater measure of control 
that Is dealrable for extraordinary fasts of this descrti)- 
tlo^ but not necessarily so tor everyday flying. 

‘‘We have, thersfors, a perfectly normal aeroplane," 
continues FMgM, “combined with a perfectly abnormal 
itl)ot> and the pilot Is abnormal not In performing com¬ 
plicated and rapid movements of the control with tbe 
dexterity of a Paderewski, but In haring the nerve to 
ett still la tbe moat ttylng attitodee while bis machine 
continues properlyho eany eat the evolntlon on which 
be liflUally cauaed it to begin. 

"If PAgond got il«#eAed and wiggled bis control lever 
to nArvoua unoAriatotp, be would end up to a heap on 
the ground lusi ai ebMtr as arm other Pilot does In a 
siilBtiar pUgbt Mgtoiii la marA^s bsoanse he under- 
stgtbbi ttNetoAir ’gbirt.l^^ is going to do, and 

knows preelss^ bow be desires It to keep on 
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disposition o f 
Its surfaces Is 

not tampered with The control of a modern aeroplane 
gives the pilot ample scope for destroying the natural 
stability Inherent In the design of a machine, and many 
an accident Is caused through the abuse of the control, 
the proper use of which is, of course, fundamentally 
necessary for the puri>ose of steering the maeblne on 
its aptmluted course ” 

Ten-day Counea in Avricnltnre 

W INTER Institutes for farmers, at which ten-day 
courses In all kinds of rural subjects are offered, 
are becoming u regular feature of ediiestloual work In 
Canada. For several years such on Institute Ims I)ch>ii 
in operation each winter at Truro, Nova Scotia. r.,a8t 
year the attendance at this place numbered alsMit 400, 
of whom 100 were from Prince Edward Island mid a 
large number from New Hninswiek, these two provinces 
aubsldizlng all of their Inhabitants who wish to attend 
Recently Prince Edward Island has establlshiri an In- 
stltnto of Its own at Ctnirlottetown The courses offerwl 
here Include livestock, jsiultry, hoi-tienliure, soil culti¬ 
vation, seed selection, and dairying, liesides women’s 
courses In housekeeping, domestic scleiiw, etc These 
courses arc given free to all inliulilinnts of the Island 
who care to take adrantiige of them, and altendanct. 
la further encouragetl by a bonus of AO, logellter with 
free transport at ton, to anyone who makes prior apiill- 
catlou and then completes a course sallsfaciorlly. No 
examinations are held, the |)U|>i1s iH'tiig only re<iulred 
to give Intelligent Interest throughont the lessons; 
thus the older farmers, as well ns (he younger, are en- 
c<«uraged to attend. The courses, which are as prac¬ 
tical as possible, are given by cxiierts from all |mrts of 
Canada. 
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[The editor* are not reapoiwittto tor ttatemcntg 
matle i;i ihr vorreeimndoncc column,. Anfmumous com- 
muiiiatlkiH* ciinnot he comHdered, but 'the name* of 
i-oi Hsfiondent* irlll he Withheld When to detired.] 

The Humane Animal Trap 

To «lu' Bihtor of tho St'iiiNTiric Ambbioan: 

1 havo road with wwna intwwt tho oommunioation of 
Mr Ot'orKo Fosto Howoll in the Sciiuntific AMKRtCAN 
of 8t‘f>l4'mi>er 13th, 1913, in refiard to the eniolty of 
trnppinK for wild animals, cspoeially for foxes. I note 
tliot Mr. Howell’s atidress is Brooklyn, N. Y., so I 
Mupijose ho never exporionced liavin(t his poultry and 
larnhs ravairod hy foxes. I have hatj opportunity to 
ohservo Mr Fox’s eruelly to his viotims. When a Ixjy 
the first livintf fox 1 over saw had a live ohiekon in his 
mouth. I scared the fox; ho dropped tho ohiokon, 
whieli was not dead, but laocrated and wounded to the 
dmth. 1 havo seen turkeys where foxes had oaton a 
IK)rtion of their boilies and left them to die in pain. 
The artieliv referred lo reminds nie of the fable in vBsop 
wlierij the wolf eriliei/es tho men for slaugliteri/u; the 
lamb. It is well enough to hear both sides. If the 
Massauhusetts Sooiety for the Prevention of Cruelly 
1o Animals will get some Prof. Gamer to teach 
them fox talk and iwsiruet sly lleyiiard to carry fln*- 
arms for his victims, they might prevent more cruelty 
than by improving traps. 

Woodbury, Temi. W. U. Smith. 

(Gur correspondent misses the point, wo fear. His 
is the "eye for an eye, a tooth for a tooth” doctrine 
Bw^iise foxes are cruel (what animal is not?) that 
is no reason why man’s traps should mflict pain.- - 
EmTOH.j 

Ib Engrineerinfi: an Exact Science? 

To the Editor of the SrusNTiKic Amkhican: 

Having read all the matter that has been available 
to Kie, 1 write to ask you if no attempt has ever been 
made to stahliAe the hills that have been sliding into tlu' 
Panama CJanal prism Piers m a river supporting long 
spans ofUm form an ice gorge, and they are constructed 
in suoh a wav os to offer the Iwvst iKiasihle opportunity 
for a oollei'tioii of loc It seems to the writer tliat some 
moans by winch the f“artli could be halted ami held is 
far from an impossibility 

That much money has Immi Bjicnt for surveys and 
iKiring on the route of the canal is well known, and / 
V’ou/iJ like your o/iinwn of tnyiiuering a* nn exact science 
when it was estimati'd after exhaustive work that the 
Culehra eut hanks would stand at an angle of about 
;W degrtsw from lioriAoutal, and that in prootico they 
are still moving and at an angle of alxmt 7 degrees. 

Guwles, Nell F. A. Good. 

[ rile slides at Panama do not vitiate the claim of 
engineering to be an exact wieiieo. We doubt if even 
more expensive borings would have revealed tho fact 
tliiil (lie Culehra material was so unstable as to require 
a slo|)e of 1,7 —which could he di'uioristrateU only when 
the eui wa< fully opened Engiiieormg is “exact,” it 
till' eoiidilions eau Iki foreknown.—R ditoii 1 

Reversing the Locomotive 

To ttie Kdlloi of the .S( isNiii'ic ANttmi'An: 

If It U not proloiudtig the dlseusstou on "Ueverslng 
the boeoiiiotlie" lie.iond the point jiistlBi'd by Its Im- 
IsirUiiiee to .loiii renders, 1 would like to add these few 

The corresiioiiilcnl lii Ills letter on this subject 111 the 
Issue of Septeiiilier I’Otli has very clearl) explained 
how It Is iiossllde to retard n moiliig locomotive with 
oiilj the iis4> of the reierm- lever and throttle. That 
the nboie Is isissllile Is obvious to aii>oue who liitelU- 
gcntl.v considers the imitter, and that It was possible 
WHS not denied In my letter printed In issue of .luly 
Oth: jour corresiHiiideiil to the contrary, notwithstiuid* 
lug, I litid iiilsliitcrpretisl your editorial comment of 
June ’Jlst lo ndvociite nii aiitoiuutLc stop which would 
uUllxc oiilj the reversing isiwer for retardation, and 
jsiliited out the iiselessiicHs of such a device 

As to the question of the engineer relying upon the 
retnrdiilloii from the reversing power, If he must first 
prole to himself that the alr-bnikes are Inoiieratlve; 
then close the ttirotfle, (hen throw over the reverse 
lei el , and then "giige the stcHiii so that he will get very 
nearlv" (be ultimate Iructlvo is)wer for retardation, 
he would by this time have gone doivii. In most real 
emergencies, as a inarlir (o duly. In the enso of tile 
ivnx'k at Siamfoid on .June lUlli the engineer jirobably 
would lime had less tliuii 15 sis'oiids to complete tho 
four aboie operations 

It is certaliilj absurd to advociite makeshift prac¬ 
tices ubifb were used In coimecllon with locomotives 
befoie tticj were eqiilpricd with alr-lirakes to be aji- 
plleil to locomotives e<]iilppod with the modern reliable 
air etiiiipmeiil As pointed out In the editorial com¬ 
ments on this subject in the Issue of .fnly 5th, when 
all other means luMt’e fulled in retarding the train. 


sdomncAitm!^ 

reversing the power ehonld be need as a last wwrt, 
Joet as tt drowning man would grasp for a straw, and 
ehonld never he relied upon whew there 1« the slight- 
oat ponBlblllty that the air brakoe are operative, which 
Is not as easy to determine, quickly. In the moment of 
mental stress as It might be supposed. At present It 
seems to me to lie only a remote possibility that such a 
principle could be luoorporuted In an automatic stop 
device. 

I wish to thank you for having allowed me the valu¬ 
able space In your iMiier for my previous communiea- 
tlon. W. L. Hram. 

Sailing Hydrofribnas 

To tho BMitor of the Scikntifio Ausuican; 

I havo noticed with intoroal tho development in the 
last few years of the motor-driven hydroplane, but I 
have seen nothing of any sail-driveq hydroplanes. I 
am sure that if a oup defender is desiied that will run 
away from anything else driven by the wind, a sail- 
driven hydroplane is what is wanted. 

About fifteen years ago niy brothers and I used to 
sail boat races on tho ponds. It was too much trouble 
to make a hollow-hulled boat, so we fashioned ours 
by taking a piece of lath, setting it up edgewise, fasten¬ 
ing a piece of shingle aorosa one end, sloping upward 
forward at an angle of atiout 25 degrees, then fagteninf 
a cross-bar to a short roast which was stepped in the 
upper edge of tho lath near the front end, the end which 
liears the piece of shingle mentioned; to each end of 
this cross-bar was fastened another piece of shingle 
sloping upward forward at the same angle as the first. 
This was the hull of the boat. We stepped the mast 
in the edge of the lath just behind the oross-bar, at- 
toiduid a long rudder to the rear end, and when the 
sail was up the "boat” was ready to go. You can see 
that we hod a rough hydroplane with outriggers. When 
tile “boat" sat quietly on the water it was barely afloat, 
hut as soon as the sail began to draw it began to rise, 
and as soon as it had gut clear of the water it was “fly¬ 
ing." These boats attained surprising speed. 

I would like to know if any of your correspondents 
l.ave ever tried this fonn of craft. If not, 1 would like 
someone who lives at tho seashore to try it and let me 
know what are the results. Bbnbst WstTMsn. 

Nevada, Mo. 

Ib the Dunne Machine Inherently or 
Autonuitically Stable? 

To tho Editor of the SciENTinc American: 

In the Scientific American of August 23rd, page 
1.30, under Aeronautics, I see (bat a ffight across the 
Channel has been made in Dunne’s self-balancing 
atiroplane. 

To this aeroplane is attributed aulomalic stability, 
while It IS only tnherent stability, whioh is not suflioient 
under oU ciroumstances. 

The difference l>etw< en aiitomatio and inherent stabil¬ 
ity may l>o seen in my article in tho Hcientifk’ Ambki- 
CAN of December J7th, 1010. “Distinction to Iki made 
betwe<>ii inherent and automatic stability of aeroplanes.” 
It is said that Dunne's machine is shaped like a letter 
V and lias no tail. 1 call attention to Uie article "A 
New Aeroplane" in the HriBNTiric Ambku’an SvrFLZ- 
MBNT 1682 of March 2.Sth, ItKW, whcn> iny arrow shaped 
aeroplane shaped like a letter V an<l without a tail 
is ghotjm. Likewise such aeroplane, arrow shaped and 
with supporting surfaces, shaped like a letter V (diedral 
angle) is already shown in my United States I’atent 
710,266, of September 3l)th, 1902. Pigs. 3, 4, and 5. 
In the book; “Progreiw m Flying Machines," by O. 
Ghanute, C. E print^sl 1890, already on about H> pages 
the "Diedral Angle” is ineutioned, but it remained 
for other inventors to hnttg order out of rhao* and point 
out the e.tteniial parts. 

That I antedate and have the priority over Dunne, 
Fokker, Lohnor and many others, is proven by my 
patent drawings of 1902, and by my article in the 
Bcibntific American Supplement, 1682, of March 28, 
lt«)8. 

With my aeroplane no further expisrimonts could bo 
mode for l^k of funds, and likewise other now very much 
needed experiments oonoenung automatic balance 
propulsion, etc., cannot be made, for the same roRson, 
respectively because there is no experimental station 
in America, where inventors cab get their inventions 
tried out, without cost to tho inventor, who, as a rule, 
lias not mflfcient funds for that purpose. 

(larksville, Tenn. Tubo. Giron. 

The Stratosplwre 

To the Editor of the Scientific American; 

ileferring to tho last lines of your notice on page 
150 (August 3()th last) to roy paper read at thfi R. Met. 
S. on Air Currents at fifty miles: "TbeM oonolusions 
hardly agree with the prevailing oonoeption of ^e 
stratosphere as a region of gentle wind," 1 may point 
out that we have no authority for stretohing Ute strata 
phere beydbd the limits explored, say up to 16 miles or 
possibly a little more. 

The velocities at fifty miles a^ quite in acpeeagient 


with previous leaotds' 

ever before have sucih oboipMe MiiOviU 

by whioh suoh definite results soutd be '^^MBS 

remilts have been eonfinbed hy the ii||Wtbialt^ 

meteorle eoUnoe, Me. W. F. Demda*. «< IWtttd. Worit- 

hW to a large oxtent oh iadhEMButtMit Aaiia. 

Fmiuwo CWlL 

{Whether the stratosjdMlM ewteads up tt» ttty udlSs 
is mahly a question of tenns. Dr. AUred Wsgessr 
has raolEintly iutrodueed tho Mba of a ‘^hydeiwnsi^twe” 
bsginning at about thbt SfUitude, aud of another 
"sphero"-rihe "geoooronh|iniph8ie’’‘'^*very UUidt UHfaer; 
but most meteorologists stilt thisJe of the atmeephem as 
divided into two main strata—tbs troposplure ani the 
stratosphere, or isothermal layer. We lUd not Intend 
to question the aoeuraoy of Mr. Clark's observations— 
whioh are in accord with those that have been OoUsoted 
and discussed for several years past by Dr. C, C. Trow¬ 
bridge in this country—^I>nt to point out the oontrast tiiat 
certainly exists between all these metew tiain observa¬ 
tions and an idf» that seems to Iiave orystoUiEed in 
recent meteorological literature: viz., that the whole 
upper atmosphere is a region of gentle winds. A markad 
falllngMiiT of wind velocity in passing from troposjdiare 
to stratosphere is regulady shown in aerologioal observa¬ 
tions, notwithstanding the great horisontai eOntrasts 
of temperature that exists within the stratosphere at 
all iev^s that havo been sounded. Whetiua* there are 
theoretical reasons to expect stronger winds at high 
levels—and whether it is not a mistake to insist upon 
tho "non-oonveotional” ebaraotor of the stratoqihoro— 
are questions that well merit the attention of students 
at atmospherio physios.— Editor.] 

Reamnsraient of Star MapB 

To tho Editor of the SoisNTinc American; 

I noticed in your oolomBs for printing the personal 
letters of correspondents upon different subjeois a letter 
reoently which had to do with tho prevaionee of error 
in our American geographical maps or charts. 

Why can we not take up the mattw of the errars in our 
allegorioal star charts of to-day? Tho allegorioal star 
cliarts of to-day are ooverod with a system of figures, 
and hardly any of them agree as to tho proper plaoing 
of suoh figures. Very little is known as to the origin 
of tliose whioh do exist upon our maps, and further they 
ore apparently placed at random m most oases. 

We have suflioient evidence in hand now to enable us 
to place these figures very accurately or arbitrarily. 
At least suoh can be done with the most vital flgutes 
of the northern heavens proper. The original outlinm 
in each ease are practically speaking eternal in so far 
as man’s period of existenoe on the earth is oonoerned. 
Each figure should be tied to the starry outlines con¬ 
stituting Buoli figure in a rigid manner. 

A great number of the inhabitants of tlie oelestial 
vault do not belong there at all. On tho other hand, 
many of them are {ilaced in a position foreign to that 
wliioh they should oooiipy. In a great many oases they 
lie entirely outside of the territory whioh they should 
cover. 

In a word, we need a new survey of the sky very 
badly. Our star oharts are very obsolete in this respect. 
Can we not get our astronomical machinery busy upon 
the job and make a more up-to-date or rather baok-to- 
dato set of oharts. 

The Groat Bear or Ursa Major will lose to the Lion and 
Bull of oourse. In fact, he will lose out entirely. Cepheus 
wOl be seated upon his throne and adjusted to the 
proper position and proportions for the first time in some 
thousands of years. Andromeda and Prometheus will 
be rivals for the possession of the huge human figure 
whioh overspreads the galaxy from the region of Laeorta 
to Ophiuohua, or a distance of some two thirds way 
across the visible sky. 

Off in the southern heavens we shall have to under¬ 
take a general overhauling and must of necessity "paint 
that part of the town red." Hero we shall havo to 
resurrect the menagerie or circus of animal forms wfaieh 
belong there by divine light, dethroning a number of 
usurping inhabitants liitio ard undoubtedly aliens in 
that locality. The monlcey or ape tribe predominate 
in the regiw of Pegasus and Aquarius and are very 
naturaltstie and real in form and proportions. The three 
monkeys in southern Aquarius are very lifelike little 
fellows and seem very Intent upon their bitslness, what¬ 
ever ihat may be. Tho head in oonjum^tW with the 
lower fish, of Pisoes approximates very olpsely to that 
of a dog, still It is not difficult to see bow the Egyptian 
ooutd ^ve made of it the saoTod dog-eared ape rep- 
lesentative of Thot. It is also very apparent that it 
has'been seen at guarding the entrance tq the Ui-reputad 
place of this looalUy of the heavens. 

We have the major figures of the noribera heavens 
proper very aocuratcly dctolhined now. Why not start 
a r^ution to oust the many aliens and usurpers as 
welt as to readjust the native'Inhabitants (p their proper 
sphpres? The data arS Mlfroiddant truths, ones our at- 
tentitm jh celled to ili»4lfihi«nt fonu. 

Pueblo, Goto. ■ tarn H. 










Earthquakes and the Panama Canal 


A Study of the Geological Conditions on 
the Isthmus and What it Ileveals 


T HB MrUMimke iMlts of Oontral and Sontll America 
ate spproxluateljr coexteoalve wltb tbe reglona of 
fStaijr hlsh moQStatna. WitblQ the BepttMic of Pauama 
ttierO ar« few, tf any, woviitalu ransea, properly ao- 
called; but there are bt«h inoiintatn sronpa. The older 
peographtoa informed ua that the North and South 
Amertcan CordlUeraa were praaUeaUy one contlnuoua 
chain from Alarica to Cape Horn. TbUi la quite Ineor- 
net, for the nountalna of Panama. Ceata Rica, and 
aome of the other Cmtral Amertoun republica are 
ymawr than are tbe great ranges of the weetern 
States, and ate units quite dlattnct geographleally from 
tbe greater northern end southern continental rangea. 
furthermore, they have had a different origin, tor they 
are not due to folding by lateral pressure, ae the moun¬ 
tains of western America chiefly are, but originated 
from Intrusions of volcanic roeka, as necks, cores, 
masses tFlg. 1) and irregular dikes (FIga. 2 and S). 
These Intrusive rocks are of five broad types, which, 
given In the order of their importance, are; htsalts, 
dtorltes, audeeltee, granodlorites, and some rhyolite. In 
their original molten condition, they were injected up 
through volcanic agglomerates, breccias, and tuffs; and 
sandstones, argillites (ngs. 2 snd 8). limestones, and 
soft shale beds, mostly of Oltgocnne age. Host of the 
bedded rocks cut by these bodies of Igneous, or volcanic 
rock, are not Very well consolidated, exceiit In tbe vicin¬ 
ity-of the higher mountains. There they have under¬ 
gone some induration and slight baking, due to the 
great masses of formerly hot lava rock which was In¬ 
jected Into them. The basalt, and esite, and rhyolite 
Intrusions are mostly post-OUgocene, and seem to be 
largely Miocene In age. Tlio dlortte la. at least In 
Iiart, pre-OHgoccne, probably of Ho«*ne time, The fact 
that the earthquakes are coextensive with thes<> moun¬ 
tain groups is evidenee that the latter, at least locally, 
have been pushed up beyond the stability of their foun¬ 
dations, and are even yet slowly settling buck to H<ljust- 
ment. Both Gold and Contractors’ Hills are. on a small 
scale, such settled down musees, as will l»e explained 
later. There are only two peaks within the Canal Zone 
that reach up to elevations of approximately 1,000 feet, 
and there arc no iiesks within thirty ntlles of tbe canal 
that are higher than 2.<I00 feet. Not within one hun¬ 
dred miles could one find mountatnM over 4,000 feet In 
oleratlou. Therefore, tbe canal Is fur removed from the 
grool mountain masses, the settling and uljustmeut of 
s’hlch might canoe cumulative stresses, that would cul- 
mltvite In rock ruptures great enough to give destruc¬ 
tive earth vibrations, furthermore, the relative weak¬ 
ness of moot of the rocks within the Canal Zone region, 
prohibits the aoriimulatton of stresses snflictently great 
to cause violent rock rupture, with couoomltant earth 
Jars of destructive proportions. Theoretically, then, we 
would expect the Canal Zone to be well outside the 
Central American earthquake belt. Tills is quite in 
accordance with the facts of observstlon as given In 
a long and fairly complete record* of the quskee that 
have occurred from tbe time of the Spanish conquest 
to the year 18ML 

The BartlHluske Reewrd of Panama, 

In all that time and up to the preeent only two 
eeverc shocks were noted; one of these, in 1621, de¬ 
stroyed many of the bulldloga to Panama, and one In 
1882 damaged several buildings and bridges, and locally 
threw the railway out of alignment, to Colon 
the latter quake In said to have opened a few orevloes, 
and to have been attended wttb some Ihtalltlea Very 
many smaller ahoeks have oecorred, and stooe the to- 
atallatton of seismographs by tlm Isthmian Canal ^Zom- 
mtasloB. nutnerous tremors, ipoM of wlflibh jUfe dqtect- 
ahle only by instramentf are raedrded eymry montb. 
The liability of the ceaal to Injury and destruction by 
earthquakes has been prodalmed; but the tost la that 
no earthquake since 1621 would tiiave ineonventeUeed it, 
apd the shock of .that year, though sererp ehough to 
shake down adobe houses, and even some masonry 
stfuetuMM, .would have hud -no sertous effect on canal 
BkqMM. and little effect on such rock founded, solid eon- 
erete structures as the locks, 

It la totetosttng to note the difference between earth 
treuKirai caused by a heavy blast and those due to 
sarthquahas- This dufereaqs is oiearly rsgtstersd to 

' V Tww''«t.'ikSstloos' tra^alqam' as 

dMnebAmwtfsa. gar ff. 4« iammu 'de Baliosa p.. ei, he, 
sHId'dw'dsl^.liatiuMttKe Ss.lMawst-Ulm, 



First vsseel through the Gatun loeks. 

Tb« tug boat "OatUB" psmilns from the Atlaotic Ucrao 
to Qatun I«ki> 


Thv reernt occurrencr of two mrthiiuakf 
ahockti at Panama rendora UmHu the foUowinn 
article hv the (n'otogiat of the fathmlan f'anul 
Vommiaaum. Althouffh the ahocka were auffl- 
eicnt to alarm thv nahve lahoiera from the 
H’r'st Indies, um'd aa thn/ arc to »uvh ttemora, 
Colonel tioethala reporta that not the aliphteat 
injury waa done to the eanal This ptoof of the 
alaMUtp of thi irorka eamc a dap or too after 
th( firat paaaapo of the Oatun locks hp a veaa( I, 
ua akown in our hiatorte Uluatralitm —Kditoh 


the different effect wlilcli each prislucea on the seUme- 
graph. Tbe instrument at Ancon Is a 100 kilo¬ 
gramme, Bosch',Vmort, which magulfleH earth waves 
ten times. 

Ancon Quarry has Ish«ii the theater of considerable 
heavy blasting. H Is .1,100 feet 8. fll deg W. from tbe 
Instrumeut. Home of tbe blasts there, and their n^sults, 
are Hs follows: 

1. April 8th, at S.25 P. M.. 10,700 itonmls of dynamite 
exploded, recording stencils swung 2tt mlUimeters north 
aitd 0 tnilllmeters south, 75 mUHmeters east and off 
the palter, tlms giving no Ituck stvlng to the west 

2. March 2nd, 12:30 I’ M , 6.000 pounds of dynamite 
gave a vibration record of 6 millimeters mtrth and 1 
millimeter south, 11 millimeters east and 5 millimeters 
west. 

51 June 2nd, at 6:10 P. M., 4,000 pounds of dyna¬ 
mite swung the stendls 11 nitlllmeters north, 2 milli¬ 
meters south, 6 millimeters east, 2 mtlllmeters west. 

4. April 80th, 6 15 P. M.. 1,200 ptmuds of dynamite 
cauwd the steudbt to swing only ^ millimeter on eadi 
side of both linea 

6. On March 20tb, 1,000 pounds of dynamite showed 
no north-south, and ouly 1 millimeter of east-west 
motion. 

Two subaqueous Masts were set off to tbe canal close 
to station 2,200. These were 10A80 feet due west of 
the seismograph station The first, on March 17th, at 
JO A- M., was an explosion of 17.1^ pounds of dyna¬ 
mite. It regtetered 1 millimeter of north-south, and 
about tbe same of east-west motion. Tbs other was a 
blast of 10,350 pounds et dyuamtte aet off at 10:18 
A. M., April 9Qtb. This showed an east-wsst motion 
of 3 mllUmetera and a north-south one of 4 millimeters 
about equal on each side of tbe trace Hues. 

In the ieiger blasts at Ancon Quarry the violent push 
given to the rocks by the explosion threw the record¬ 
ing stendls over toward the east and north, with a very 
small swing back to the oppoaite dtredlona The mo¬ 
tion was accomplished with not more than two, and 
mostl,v one, quick strokeii, occupying 2 to S seconds of 
ttoie. After that the dhratlous were very minute and 
mueb slower, and died out entirely to 10 to 15 seconds. 
In tha amallsr blasts the dlstenoe waa. graat enough to 
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cushion completely tbe first violent Impulse given lo 
tbo rocks, because the swing of the recording steiicIN 
to each side of tho lines was equal. In the case of the 
subaqueous blasts the distance was also great enough 
to cushion tho first violence of the Hh(K.'ks 

A Study of Some Blasting Effects. 

Some other blasting effects near Culehra were re¬ 
corded on less sensitive Inslrunienlh, anil these, trnns 
lated Into approximately the teniis of the standard 
Instrument at Ancon and Gatiiii, are us follows: Pour- 
teen 24 aud 28'foof holes, loaded with 2,2.';o ixiunds of 
dynamite, were exploded w'lthln 1,100 feet of the In¬ 
strument, and gave'a maximum amplitude e<iul\al(‘tit 
to 20 millimeters Therefore an Increase of almost 13!) 
|Mir cent in the dynnmite chargi-, gave an liicnsiso In 
the recorded effect of only 40 per cent. Holh of these 
blasts were in comparatively soft arglllareous rewU, and 
were situated almost 30 feet below tho top of a 2(S)- 
foot cut slois>. This lucotloi), so close to the (xlge of u 
high, steep sloiH*, would, of course. Increase the tend¬ 
ency to vibrate. In general. It may be said that a Ivlust 
of 6,000 pounds of 00 is'r cent dyimnilte wiaild not 
register on the standard Ancon Instrument at a dis¬ 
tance of more thou 2Vk miles, under tbe local g(>oh)glcal 
condltlooH. lu suinuiary, then, H may be said that the 
earth vibrations, generalisl by blusls, are dlstlnelly dlf- 
furent from tliose set up b.v earthquakes Blnst vlhra- 
tlons are cnmparativeb rafdd and apparently almost 
wholly eompresslunal They consist. In quite limited 
degree, of large, slower waves or movements aud small* 
er, rapid vibrations Earthqiiake tremors, on Ibe other 
hand, are slower and more uiidululor.v, but they, too, 
record major undulatorj motion, or Impulses, together 
with minor inscillutlons The chief reasons for this 
difference probably are 

«. Blasts are near the mirfaw wliere tlie ns-ks are 
under slight pressure, and, therefore, more elastic 

6. Earthquakes ore relatively niueb more deep-sent- 
«k 1 and are generated when* the rocks arc under stresses 
which greatly reduce Ihelr elaslleity 

(■ Blasts arc (|ulck acting shocks like tbe blow of 
a bummer. 

d liarUiqiiakeH result from slower acting rock rup¬ 
tures 

In addition to earth waves, blasting also generntes 
atmospheric waves, or compreKsluns, Which travel with 
the same velocity as sound, becauao tho atmos|>herle Jar 
oud Ibe sound from the blast ulwa.vs arrive slinultun- 
eously. The earth waves from the lilasis travel much 
more rapidly than sound The di*eper tlie hhist, other 
things being equal, the greater the proportion of Us 
energy goes Into earth waves uixl the less into at mo 
spheric waves The latter oftv'u Jar houses more than 
do the earth waves, and for this rt'nson it was for n 
time held by some that the "dola*' or snrfaee hlnsiing 
tended, more than dee|i blasting, lo promote slides In 
Culehra cut. Such, however. Is the opposite of the faet 

Exposed In the walls of Culehra cut ore sections of 
two large volcanic cores, the Gold Hill mass aud the 
Contractors' Hill mass. Both of these have bmi fault¬ 
ed down (Fig 1) some hun(lrt*ds of fev't through the 
surrounding softer sedimentary rocks. The shuar(*d 
Bone around the margin of each Is from 2 lo 10 feel 
wide, and the downward drag of the Gold IIIII mass has 
pulled smuil masses of luva down over 1(K) feet from 
a former flow This is all exposval in the fnee of the 
cut as shown in Fig. 5. Such a frictional pull, coupled 
with such a wide sheared xnue, indicates a down throw 
of at least 300 feet, and iH*rhaivs much more Gold IIIII 
rises to over 000 feet above sea-level, and has an ap 
proximate area of 1,500,(K)0 square feet If we call Its 
depth 1,000 feel we have a mass which weighs ai)proxl- 
mately 112,500,000 Ions Thl.s mass has lKH‘n faulted 
down at least 300 feel, hut lo aoevinipHsh this proltahly 
required a couslderahle is*rlod of lime. If, for the sake 
of eomtvarlsoii, we assume that It dropped fris'ly one 
foot only, we find that by such a drop It would exert a 
total pressure on its base, or strike with a kliieltc energy 
of 225,000,000 tons. Now, P Gerald Sunford ("NKro- 
Exploslves,” page 2K0) records that one kilogramme 
of pure nitroglycerine on explosion exerts a pressure of 
10,151 kllogrammi'K, therefore u blnsi of is.ooti pounds 
of 00 Iter cent dynamite, e(|ulvaleiii to io.mhi pounds r>r 
nitroglycerine, wotild exert a pressure of 106,831 tons, 
only altoot l/2,10eth iiort of tho pressure develoited l).v 
the down drop of Gold Ulll one foot. Broadly speaking, 
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Rudolf Diesel: An Appreciation 

The Significance of a Great Inventor’s Work 


> Tbe old-tinu^ Idea of an invoutor wrh a roan who, 
Hiiddenly, In noma occult manner, conceived the Idea of 
Muioetbliig new, wonderful, und vnlunhlc, and who then 
Bpent the reat of hta life tt.\lng to get capltnllatB Intor- 
eated in it; a roan who waa lucky If he did not die iH)or 
and enrich ottaen* after he waa (lonc. 

The modem Inventor Is eomethlug quite otherwlsf', 
a tralued engineer, who, perceiving the defect In aome 
department of engineering work, dlrocta hla mind to 
the eoliitlou of the problem, and, bringing to It ample 
theoretical knowledge, carefully and accurately worke 
out practically the application of the theory to deUnlte 
HUcceaa, Huch modern Invention la typified by the work 
of Bodolf IMeael. 

In tbe Nummer of INur, the t'crcin deutucher Ingmi- 
care waa holding Ita convention at 
Caaael. During the meeting the 
members of this ImiKirtant engi¬ 
neering society were Invited to wit- 
ueBB the operation of a new type of 
hwt motor, the roault of the appli¬ 
cation of modern thermodynamic 
prlttclpleB to the problem of necur- 
Ing maximum efilcleucy In the de- 
veioiKueut of mechanical energy 
from the combUBtlon of liquid fuel. 

That motor was the Diesel engine. 

.\m then shown and onthnelaHtlcally 
admired It wan practically the aame 
as that which Ib now known all over 
the world bh the moat efficient heat 
motor In existence, and the greateHt 
advance In the generation of imwor 
from heat Mince the Invent lim of the 
Bcparate c»indeniter by Walt. 

Itudolf IMettel, born In TarlH In 
1S68 of Bavarian irorontH, rccelv(>d 
hlB early education in the French 
caidtal, and thuN acquired the eaay 
fluency in the French languiige 
which made iifni mo acocptatilc u | 
speaker before the meetlnga of the 
Socidti tlen Ing^nicum CtvUn de 
Franci The oulltreak of (he wur 
In 1870 rendered It newaanry for Ills 
imrentM to leave France, and a por¬ 
tion of the time after thlH woh spent 
in'Bnglaiid, bo that, to a thorough 
knowledge of German und French, 
there was added an etjually great 
proficiency In KngllMh, rendering the 
young man a true coMmopolltan In 
training and thought A course In 
mechanical engineering at the 
Munich rolytechiilc, under such 
inaoterN bn Sebrdter, In mechanlca, 
and von Idude, In thermodynamics, * 
waa followed liy an exTOlleiit husl- 
oesH training In charge of the Tdndc 
refrigerating muihlne lutcrcstM In 
Faria Thus there were brought to 
the attention of this acute and 

broad Intelllgcncv* tbe fundamental __ . 

problems In the rclatloux Itetween 
thermal and mechanical energy in 
connection with goaes under high presBure The first 
result of this Comhlmtion ot theoretical and practical 
ideas to be given to the public wuh a small book en¬ 
titled "The Theory and Construction of a Itatloiial Host 
Motor,” this np[M>aring In ISOT. Here we see the sden- 
tlflc man, working mentally to consider the ut'cessary 
elements of a rational macblim for converting heal Into 
work. He approached the snbject along the lines of 
his master, voii Linde, considering the various cycles 
tHSHilble, and HeJecflng the so-called Carnot cycle am 
otferlug the possibility theoretically coasldered, of at¬ 
taining tbe maximum tliermal efficiency. Having chosen 
the cycle, the Im»m 1 methods ot attaining it were con¬ 
sidered, und with tbeHC came also the knowledge of the 
imtmrtauce of oi)crntlng with a high compression ratio 
In connection w'lth high clllclency 
These things determined, there followed a study of 
the l)est practical approxlmatloiiH which might be ox- 
IWted to these theoretical coiidlttons. * 

We see here a complete reversal of the older Ideas of 
Inventors, of those men who, having conceived some 
kind of a machine, proceed to try It out ex|M*rlmentiU]>. 
and after many failures, succeed in hitting up«jn some¬ 
thing which will work, and which may, after many dls- 
cenraglng experl^cos, be developed into aucceauful 


By Henry Harrisoa Suplee 

operation Tbe motor of Diesel, on the contrary, wna 
first worked out wholly on paper, aa a ratioMl appllfla- 
tlon ot theoretical principles, and then and not until 
then, was a machine built. At this time the beat ther¬ 
mal efiiciettcy of the steam engine, and that In large 
units, was about IS per cent. Tbe early Diesel engines 
of email size, 30 to SO horse-power, showed Immediately 
HU efficiency of mure than HO per cent; and the thermal 
efficiency, or percentage of total heat value in the fuel 
converted into power In the cylinder, in present Diesel 
engines is from 42 to 4S per cent, or nearly three times 
the efficiency of the steam engine, and double that of , 
the ordinary gas engine Even when the trlotloBal 
losses In the mechanism of the machine are deducted, 
the actual efficiency In the power available for useful 
work hos reached about 3S |*er cent, and this becatne 



Dr. Rudolf DleMl, the invonter uf the Dlwol eoflM. 

of the scientific application of theoretical pHuclplea 
to tbe design of a rational heat motor. 

Apart from tbe adoption of an efficient cycle, and tbe 
use of high compression ratios, the Dlassl engine has 
accomplished an Important commercial result in two 
ways: tbe heat of tbe cumpreaaion in sufficient to Ignite 
the fuel charge directly lu the cylinder, thus eliminat¬ 
ing alt(^)getber the carbureter, that sonree of so many 
annoyances In ordinary combnstlon engines; while tho 
absence of any ignltable charge during the compres¬ 
sion stroke renders back-firing Impoesible. 

Tbe intimate admixture uf tbe pnlverlxed liquid fuel, 
Into the midst of highly compressed air much above 
the temperature of Ignition, also insures complete com¬ 
bustion, even wheji heavy and ordinarily dlfllcnlt fuels 
are used, so that all liquid fuels may be used Indiffer¬ 
ently, from the light gasoline to the heavy dlsUllate resi¬ 
dues. Gas tar Is readily and fully consumed, and vege¬ 
table oils, such as peanut oil or castor oU, are freely 
converted Into power In the Diesel engine. The revolu¬ 
tion which sneb a machine is creating In the develop- 
inent of is>wer roost apis-ar. In nearly ell the countries 
of the civilized world the Diesel engine Is being manu¬ 
factured, and tbe leading constructors of Oaruiany, 
France, SwltzerUud, Busaio, and Sweden, as well gs 


iHruiltand and Ameetethi HW^ telufeeMt m fBl« natteni 
power machine. It l^fitlo«l|ly all the effective 

submarine vessels in service, It le eiitbrluil into tbe tm- 
chant smrlne, and unless tbe ship on the water Is anpeo 
seded by the ship In the air, It must enter the naval 
service of all progressive powers. 

The contrast between modern method of produc¬ 
ing power from taei with the older machine, the steam 
englm, la interesting. Instead of bnnilnK fuel Ineffi- 
cicutty uoder a boiler, to convert water tneOlelently 
Into steam, conveyed Inefficiently throuiffi a pltw, to be 
expanded Inefficiently In a cylinder, tbe fuel Is Injected 
as a spray into a mass of dense, highly heated atr, tn 
the very cylinder where the power Is to be generated-. 
Closely crowded Into contact with ample air for its com-' 
plete oombusttoa, the fuel le eouipleteiy burned to the 
gaseouB state, without any reoldHe,, 
pushing the piston before it to wake 
room for Its Incnaitng volume and 
that of the espandlng air which it 
is beating, but without Increaae In 
prsmnire. Then, expanding along sn 
adiabatic curve, It yields up energy 
Which. In the cruder machine, was 
largely diaelpated us^essly, and, 
like an expanded spring. Is released. 

There Is probably no more labori¬ 
ous and exhausting work denmnded 
of human beings than that required 
In the stokehold of a great steamer; 
and no more Impressive demonstra¬ 
tion of tbe result of tbe work of 
Budolf Diesel can be given than to 
compare the Infarnos before the fur¬ 
naces of a marlite troller with the 
cleanly, cool, and Htlent engine room 
of such a vessel as tbe "Selandla" 
with its DleeeJ engines. 

In the _ Unlveralty of Glasgow 
there Is cherished the model of tbe 
Newcomen engine upon which 
James Watt was working when he 
conceived tho Idea of the eeparnte 
condeneer. In tbe miiHoum at Kouth 
Kensington there are some frag¬ 
ments of Stcpbeiison’H “Hocket," 
There la cause for graUfloutlon that 
In the new bulkUnga of the great 
German Uuaeum at Mllnlch, the 
original Diesel engine Is preeervod 
as a monument of the reanlt of tbe 
union of theory and practice. 

A. Hydro • aeropluie Flight 
Fron NovniNirt to New Yock 

O N September 2()th William 
Thaw of Pittsburgh and Glea- 
aon Maegordoa started from Naw- 
lK>rt In a Gnrtlsa flying boat They 
landed on Oakwood Beach, Staten 
Island, on October dtb. Tim n^i 
eventful portion of tbe trip was the 
Journey from Morris Gore, Conn., to 
Staton Island. In flying down tho 
Bast Blver the aviators bad to pass 
under three bridges, which they did with ease. Indeed, 
the bridges gave (hem less concern than the smoke and 
dnders in the atmosphere of New York. This Is one of 
the longest hydro-aeroplane journeys thus far made In 
tbe United Htatea. 

An Official ReglMw nf ^ffiaetod Plante wUl obortly 
be eetobUshed in Hlugwry, if tto rSemnnetidntioiu pf, 
E. Qrahner, director of the Royal Hungarian loafftoitC 
of Plant ffolection at Modyarovar. an naceptod by the 
guvsrniwmt. The <rf this ragfattoV wOl ho, on 

the one hand, to pro^ tbe rights of plaat-btheden. 
and prohibit the Uhagnl sale of variCtlw improved by 
them, and, on the other, to afford every guarantee to 
tha pumfaaeer of tbe striot sdeotion of ^ variety ythieh 
has prodneed the seeds he wishes to buy. Thiaguawntoe 
will not extend to tbe quality of the seede (e. g., their 
power of gwmiiuitkm), nor to the value of the crop, hut 
merely to the identity and purity of the vaiiety. Detailed 
Idans tor this undortaldng have beat fubwittod to the 
Ministry of Agricidture, including pN>Viaio& for the. 
faupeotion of tbe pla«te that it is desired to reffistor, 
specifioations to be «mph«yed lu the reedrds, reglatrutiod 
fees, tost sowings ot the tochitoiwi pfedte to be ouMIs 
l>y the Institata, oto- 








Transporting a 46-Ton Cover Plate 

A Railroad Bed Lowered to Accommodate the Castings 


I below the Hudson River is to have Its shaft at 
the west bank closed with an enormotis concrete plug, 
but it is essential that the shaft at the east side be 
provided with a removable cover so that access may be 
had to the topnel when required. Those who have read 
the article in the aaRifTino AiunioAS of June 24tb, 
1911, will recall that the aqueduct comes down to the 
Hudson River from a considerable elevation, so that 
a heavy bead of water must be contended 

with oven at the very top of the east —- 

shaft, and It has been necessary to deshpi 
a cloaure of this shaft which would with¬ 
stand an enormous upward thrust 

The shaft Is 14 fset in diameter. In 
the concrete llnina, 40 feet below the top 
of the abaft, an anchor rlny is embedded. 

This ring bolds the heads of 86 anchor 
bolta, each 4Vk Inohea In diameter and 60 
feet long, made of nickel-chrome steel 
These bolts pass throngh a ring at the top 
of the shaft known as the "curb ring" 
and through bolt holes in the dome-shaped 
cover that fits upon the curb ring. To 
make a perfectly tight Joint between the 
curb ring and the cover, lead wool calk¬ 
ing and a special rubber gasket are em¬ 
ployed. i 

The curb ring and the cover were very 
difflcult pieces to cast and also dlfBcult I 
pieces to transport to the site of the shaft. 

The foundry work was done by the Mid- 
vale Steel Company, while the task «rf In¬ 
stalling the huge steel members Is In the _ 

hands of the T. A. Gillespie Company. 

The total weight of the cover piece, ma¬ 
chined, la 02,600 pounds. Its outside 
diameter is 17 feet, while the outside 
diameter of the curb ring is 17 feet 10 
Inches. At first it was proposed to ship 
these castings by team to the Delaware 
River and (hence on barges to Storm King 
via the Raritan Canal, beenuse then It 
was considered ImiMsstble to send them 
by rail. However, further measurements 
showed that by placing tivo castings In 
well cars so that they could project be¬ 
low the floor of the car (o within six 
Inches of the rail, they could be trans¬ 
ported over the Pennsylvania Railroad If 
taken by a round-about route. The cast¬ 
ings bad to be placed on edge because, 
obviously, there would not be enough lat¬ 
eral clearance along the roadbed It they, 
were placed borlaontaliy. Ttie task of 
supporting tbeae unwieldy oasUngs la up¬ 
right position was no small one, partlcn- 
larly in the case of the dome-ahatmd cover. 

A Mme-work was bdli np on the car as 
Infficated In oue of our photographs, and 
this was well secured with tie bars, running lengthadae 
and eroaswlae. 

One of onr photographs shotvs the tmlp' whteh trans- 
|>ofted the osftlngs from the works st Midvale to Greien- 
Tilie, Mew Jemey, U will be seen that the castings 
projaot well above the top of the locomotive and the 
caboose, even though the enrb ring was supported In 
a idaating poeltton. At one place, namely, at Wlssa- 
tdekem Avenuev Phtladelphla. It was tmpoeslbte to pass 
thp train pnder a bridge, and ^*0 decided to lower 
the railroad bad IS Inchea. In order to aecure the pro¬ 
per grade atf each sWe of the bridge* it waa necessary 
to reeoostrpot about giX) iset of the readbed. At an¬ 
other pipes the eastings tore off several bolts when 
p s Mstng under a (pddge. The shtpaMnt was made on a 
dmidagt and It took 14 boprs to trimtoort the actings 
lilatoMdladalplito tothe ytodsStOto^ The ears 


once In a while. This made It necessary to stop the 
train frequently until the oedllatiou quieted down. 

The castings have since been shlpr'cd up the Hudson 
and delivered successfully to within a few feet of the 
poeltlon they are to occupy on the shaft. 

One of our photographs shows the cover under tost 
tn the Midvale shoits, and fastened down with special 
bolts, so that It could be aubjected to a hydraulic 
pressure of 250 pounds per square Inch, for 24 hours. 



’ plats tn the shop being subjected to a prm 
square inch. 



H«w the eastinga were twn ts d on the well oun. 

In order to make this test. It was necessary to con¬ 
struct a bottom plate for the dome, 17 feet in diameter 
and 12 inches thick. The custtug of the cover as It 
came from the foundry weighed 158,000 pounds, with 
eight 18-lnch risers. After these had been removed, the 
weight waa still 114,000 pounds. 


FoMlgn Meat Re^ulatiom EatabUnlied 

T HB Secretary of Agriculture on October 4tb pub¬ 
lished rules snd rcgulatitStis governiog toe Itnimrta- 
tlun of meat and meat food products to carry out the 
meat seetton of the tariff act approved on October Krd. 

The regulations twovlde for foreign certlfloatlonH as 
to ante-mortem and post-mortem Inspection In countries 
In edileb the animals are siaugbtored, In addition, 
masts will be Inspected by toe D^rtmsnt of Agricul¬ 
ture st pofts oX wttjr baton admlssloB. Attachsd to 


the regulations Is a full list of veterinary lnBi)ectors In 
foreign countries whose certlflcatcs are ncceplnble to 
the Vulted States. 

The regulations also place foreign meals after entry 
Into the United States on the same basis ns domestic 
meats. Heretofore imported meats have been goveriunl 
entirely by the food and drugs act, and have been 
excluded from the establishments under the Inspection 
of the Bureau of Animal Industry under the meat In- 
sttectloii net. Tudor the new regulations 
imported .meats are placed under the meat 
luspw'don act after entry and thus arc 
admitted to federally iuspeete*! estobllsh- 
monts and are governed by the same lii- 
4 spisctlon system ns heretofore has sur¬ 
rounded Interstate (‘omiuerce In domestic 
meals. The general rule Is that no meals 
that are diseased, contain harmful dyes, 
chemicals, preser^uttvcH, or other Ingredi¬ 
ents which render such meat or meat pro¬ 
duct unsound, unheulthful, unwholesome, 
or unfit for human food, will be admitted 

I Mesothorium Treatment for Cancer 


1 Munich rf^ixjrtR that nil (terroHuy In 
obsessed with the Idea of procuring me- 
sotborlum fur use ns a puitacea for cancer 
This radioactive substance is obtained 
from the thorium W’aste hi the manufac¬ 
ture of gas-mantles. For tlioraiieutir use 
a tiny particle Is inclosed lu a silver tov- 
ertng pierced with mliiiile holes; the box 
Is placed upon the jiart affw-ted with can¬ 
cerous growth, ond Is said to slowly but 
surely eradicate th(« disease, tliougli lend¬ 
ing physlcluns are disposed to reserve 
Judginont on tlie subjM‘t Meanwhile, 
says the TitnvK, there Is hnrtlly a town of 
importance in the country that has not 
voted u large sum from the public fund.s 
for the purjiose of tnirchnslug some of the 
costly material, and where public funds 
are not forthcoming, concerts, bazaars, 
and the like are the iiieiins resorted to in 
order to rals** money for the same riur- 
poso. 


Trans-Greenland Expeditions 

A i'UKSS despatch of August ITith from 
t'oiK'iibagcii reports the suecessful ter¬ 
mination of the Itanlsli extietlltlou u<‘ross 
Greenland, under Capt. Koch The party 
of four, one of whom wu.s Dr Alfred 
Wegener, the well-known German meteor 
ologlst, disembarked at (hiiie Bismarck, 
on the northeast coast of Greenland, in 
July, 1912 Owing to the loss of their 
motor-boat and an accident to Dr. W(>geuer their de- 
iwrture for (he interior was delaytsi until the latter 
iwrt of Septemls'r, when the Ice of Dove Hay bisniuie 
heavy enough for sletlglng. They wintered in tjueen 
iioulse Band, as planned (See SriENTiru’ AMcnicAN, 
April 27th. 1912, p .375, and Novemlier 2nd, 1012, p. 
.*168.) During a sledge trij) Opt K(s>h fell ftirty feet 
into a crevasse, bri-aklng a leg. wdiich kept him help¬ 
less through the winter. On April 20th of this year 
tlie party tiroke wimp and started on the 75(Pinlle 
Journey to the west const. After enci>uuterlug severe 
blizzards and killing all thdr iwnles for fotsl, tliey 
were rescued at Proven, near Diiorulvlk, July 16th. 
News has recently been reoelvwl of a trip last year 
across the nortonromoet jiart of the Island by Knud 
Rasmussen aud Peter Freucheu, In the course of which 
"Peary Obannel" was proved to be non-existent; hence 
Peary lAad Is not au Island, but part of Greenland. 













Personal Friends 


There’s something about a long- 
used pocket knife or razor that 
takes It out of the class of “com¬ 
mon things’’ and makes it a per¬ 
sonal friend — something to be 
treasured and cared for because 
of its long and faithful service. 

mH 

mm 

Cutlery 

—pocket knives and safety razors—hare 
proved and are proving “personal friends’’ 
to thousands of busy men whose hurried 
lives demand instant and unfailing ser¬ 
vice. 'I'hese little edged servants have 
the steel that takes and holds an edge 
through “thick and thin’’—the shape 
and “hang” to fit your hand and your 
face, without cramping the one or mis¬ 
treating the other. 

Keen K utter pocket knives have strong, 
whip-like springs; firm, well-riveted 
handles and general fine finish. Keen 
K utter safety razors—both standard and 
junioi—have the proper angle to meet 
your face fairly and squarely and to 
shave you clean. They never scrape 
nor pull nor miss a hair. 

Try these perfect knivot and razors. If you 
de, and for any reason are dissatisfied with 
your purchase, your money comet back. 



BBCamT P ATBNTB0 INVXBtlONS 

Tluw eohmas ate opsa «s an patsstatt. 
9kt aetlSM are iaaartM by apeetal atnafs- 
aant with the iaveatota. tPeraie oa appUes- 
ttUB to the AdvertlalBC Ospartment et tha 
•ouafirm Aanaicas. 


■hMitrlcaU ftovleea, 

BliBCTBK^At, OOMNKCTOil.—B. W. I>oavB, 
174ft M. Chuteli Ht., Deeatur, Ml. The inveht' 
or provtdee an eleetileal eunnectlon saade up 
of a plof and tofhet fdapited for aeparatton, 
the plus hetns adapted to be earrled by a 
aad-lrotk, and the eoeket belnp adapted to con¬ 
vey electric current to tbe pluc wbleh ie tn 
electrical connectloa with a heating coil car¬ 
ried by tbe Iron. 

or Inietwat to rarwiara, 

DUO CARKIBR_R A. PiaraaicB, PiO 

Caldwell Ave.. Bronz, N V.. M. T. In order 
to aceoinpllsh the result of protecting toSSfO 
against breakage while In transit, especially by 
parcel post, uee Is made of a receptacle, aueh 
ai a box, crate or the like provided with Indt-i 
vidaal cells and flexible means for yleldlMlf 
suspending the eggs one within a celL 

or Oomarwl liitaraat. 

APPARATUS FOR COOKING MBAT8.-Wt. 
R. LaKDMiB, Ion Angeles, Cal., and PasoaaiOK 
Bioos, Washington, T>. C. Addreee the latter, 
411 Bryant 8t., N. W.. Washington, I> C. The 
primary object of this invention Is to provide 
an apparatus for cooking meat In a sanitary 
manner, especially for ehlpment, apd In wbtrii 
during the operation of cooking nil tbe Jutoea 
are retained and the libers of the meat com- 
preased Into compact and solid form. 

SHOT CABTRIIMIB—B. M. Swatbav, Twin 
Falls, Idaho. T^ls Invention has referenct 
particularly to a ahot cartridge, and tbe prin¬ 
cipal object of the Invention Is to prevent tbe 
escape of gee which takes place after flriag, 
thereby securing much greater velocity to the 
shot dlictaarged. 

CONC'UHTE RKINFOBraMENT.—G. C. 
Rnvaa, ftCMitJ 8 Prospect »t., Tacoma. Wash. 
The ol)Ject here is to provide lu a relnforce- 
inent system means for bracing tbe girder in 
such manner as to provide tbe maximum re- 
nlstancp with a minimum of metal, and so ar¬ 
ranged that tbe distribution of the metal la 
In accordance with the direction of the 
■tresiee. 

FCBB_J W. BooLcr. 1084 Lincoln Place, 

Brooklyn, N Y, N. Y, This Invention relates 
to fuses known as reflilable, Incloatd fuses, and 
refers more particularly to tbe class compris¬ 
ing a fusing member eecored te members re¬ 
movably aesoclated with a transparaat abell 
Inclosing tbe fusing member and through wbleh 
tbe condition of the fusing member can be 
eeen at a glance without disturbing any part 
of tbe fuse 

MBABIIBINO 8CALE.~,T. A. Kincaid. 52» 
W De U fJuerrm 8t, 8anU Barbnrn. Cnl In 
tbe present patent tbe Invention bee for Ite 
object the provision of n measuring scale, with 
which tbe. markings on the croai section sUkea 
In excavating and In embankment work may 
be very readily determined. 

HOBBKflllOK CALK AND CAREIBH—P. 
Nunsa, 1800 3rd Ave., Manhattan, N. Y, N. Y, 
This calk baa a curved plate with teeth adapt¬ 
ed to be disposed against tbe Inner side of a 
eboe, tble plate baring slate In which are dis¬ 
posed angnlar members, wbicb extend upward 
at the outer sides of tbe shoe, and are pro¬ 
vided with openings at their upper terminals, 
through which msy be disposed a strap for 
securing the calks In position. Tbe piste with 
the teeth may be provided with flanges to 
which may be secured a pad. 

UBANR FOR OPBBATING COCKS. 
VALVB8, AND THB LIKB FROM A 018- 
TANCB.-J M. F H. On., a« fine Bonrsault, 
Paris, France Thie Invention relates to meabs 
for rontrulllng from a distance by electrical 
transmission, cocks, valves, etc, of all kinds 
and In particular valves fitted to condnlts o^ 
large cross section This means comprises 
meebanlsm for tbe valve actuated by a motor 
controlled from a distance by a band starter 
which starte and stops It automatically at 
the end of the travel for opening the valve by 
means of a mechanical rlrrntt breaker, and 
at the end of tbe closing movement by means 
of a maximum electrical circuit breaker In 
cnrabliiatlon wltb an automatic device Indicat¬ 
ing the opening and closing. 

PRAR BURNKR.—J 1. MgssaBl,i and J. L. 
MAirixM), care of J. Lewis Mayfield. Corpus 
Christie. Tex This burner ie of tbe type 
aultsbie for use with bydrocsrbnn fuels sod 
adapted to be nianlpujated direetly by hand, 
bring used for instance for burning small ob¬ 
jects located In poaltlon not readily accessible. 
Its form Is such as to adapt It apeelslly for 
burning off the spines of cactns. prickly psnrs 
and the like. 

NON-RBFILLABLB BOTTLE,—C. Wiujo. 
VIM, 147 Harrleon Ave., Brooklyn, N. T.. N, I. 
Thebottle Is simple In constrnctlon nnd Is 
arranged to nilow convwilent pouring of tbe 
liquid contents of the bottle Into a glass or 
other receptacle and to prevent uanuthorlsed 
persons from rsfliUag the battle with spnrioue 

PRIUINO OOitfOaitlOti AND KRT80D 
OF pkkparino THB SAW.—M. *. S*on. 
TIR istgdon 8t., Alton, nl. Thin Utventlon m 
lates to a new priming eomponnd for aim with 
explosive cartridges and the Ukn. It bW hana 


twM tn vnrtnu ntunfUtH, «ttS « vuMr iW 
maWa of aoMkaMg pvwOdr, u4 ksa iwm f<sis4 
to slva n higlwr mmI tow vattohto valoeltir 
tha pantoeUto thnn tha SMndas cotopeitsda: 
Utto^ amptoynd. 

S0DIfD »OX.-eA. tl i. OWfWSMi, 

a awtofsM « (to., IM, Rwwtttto, HatMll. 

tsvanBaa relataa soaantty' .to wpwMwMA 
and aOM ftarttenlariy ft to dttMtil^ to ona 
chanataMoad h» the naa of « totoaaiidodMx 
ptoeed in Jostoporitim to the smphMDn. ttot 
! spaoad toam tha aatpa an tiiat A Mith loyat of 
I air to pweidad hatwean tha MtoMWa hok nnd 
I tha dtophragm within tha ao nn d-fion. 

1 

UnrdWMra smS VMln. 

I SAW BBABPBNail—B. B. KaBWWU,, Hani 
tWM. Ohio. Tha Inventor pMvIdw 
anar fa which tha iharpaalag davtea to aolint 
ed on a abaft tor reeolnbla aM>»amant( 
which tha aharpantng davtea wtll nntomatt 
atiy travel along tha abaft and along tha 
to engage dllarant toath in aaeoaaaton 


■MhlManaS ManlMmlenl Itowleaa, 

ALARM CLOCK.—O. J. JAocAW, S47 W. 
afttb 8t., Manhattan, N. Y., N. T. The 
tion prodneea an atarm cloek wpactoUy de¬ 
signed for deaf people and provided with tbe 
oBoal bell that rlasi at tha appelated nuMnent ; 
aad Ukewtoe with a lamp which can be caoeed 
to light np at the aame time, throwing upon 
the face of a peraoa who to deaf Hgbt enomb 
to wake him. 

COPY ROLOBB.—S. A. BtUo caw of Kc- 
Murty Hardware Co., 8t. Thomaa, Ontario. 
Canada. ThU Inventtoa provldea meana byi 
which pivoted arma may be held la one pool- 
tlpn wltb the member held to anpport the copy 
la petition to be conventontty read and when | 
desired the pivoted arms may be moved, when 
tbe rod will move the member Tetativcly to 
the pivoted erms, so that tha devtoe will be 
In potion to pnmtt the typlat to make notes 
on ths member carrlad by the second arms. 
Tbla movement will aleo permit the typlat to 
eonvenleatly reach over (ht davlce to make 
corrections on the typewrittr when the device 
to diapoaed aeroia the typewriter. 

AMALGAMATOR—L. O. CaocKia, Beetrlcc. 
Neb. Ur Crocker's Invention relatea to an 
eraalgamator operated by eentrifngal force and 
adapted tor general uee, bnt especially applica¬ 
ble tor teparaUan of gold from ernsbed ores 
and sand when ted through the machine with 
water. Ore under eentrifngal foree to dle- 
charged against a pre-determlned upper portion 
of the amalgaffiatW material, under such con- 
dltlona an to force thle material back into 
tbe compartment rather than, to «Msa It tn 
overflow from tha compartment 

■ntlarnyn nmS Tlinlr Aeonanoritoa. 

BPIKB.—H. 0. Caimg, BT Fort Waablng- 
ton Ave., New York, N. Y. Tbla Invention is 
perticutoriy directed to Improvements described 
in Letters Patent No. Bfl8,280, granted to Mr. 
i'rippen, and In a pending application Berlal 
No. fl81,2fl2. apcclflcnlly stated the object to 
to provide a form of mounting tor each plate 
so as the eplkc Is being driven the plabe will 
be held in operative relation wltb tbe aplhe, 
being prevented from ssparatloD dne to the 
reaction. 

BAIL CLAMP.—J. P Rsadbn. »t FanI, 
Mina., and W. P Palmm, Park Palls. Win. 
Tble clamp to for uee In conneettea with ataam 
ebovele and similar mtrblnery for maintain¬ 
ing the asms Immovable oa tbe tnck. The de¬ 
vice to Inexpensive to mannfnctnre, to of dnr- 
nble tad snbatantlal design, and Is capaUa of 
being readily attsebed to or Sstaehed from 
the rail. 

STATION INDICATOR.—y. M. PISCSOCIR- 
agl. 18ft W. 112tb Bt., New Torb, M. Y. This 
iadteator to for use in railway can, street care 
and other ears and veMelea rnawliig over pro- 
dstermtned rentes, and to nrnnsad to refnlrs 
no rosetting by n psreen In eiarge of She ear, 
and to anable sneb peraon to qaieKly and eon- 
ventoatly atanlpuiate the indtoator fith n 
view to eorrectiy display the name of the next 
station within the. ear during tha outgoing 
trip and tbe retnrn trip of the ear over the 
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Non.—Coplaa of any of tbeao pateata »UI 
he fornlabod by the SoiaNTinc Amaican tor' 
ton cento each. Please atato the same of thoi 
patentee, title of tbo Invention, and dite of 


Wn wish to call attention to tha fact that 
we are la a position to randar oompataat sat- 
vieea la evary branch of patent aa trndn-morii 
worii. Oar atnS to oompoaad of toflolMmlcal. 
eleetrienl and ehemtenl axparts, thSMaghly 
trained to firepare aad prosaoRto ftll patohl 
appUettiona, Irreapectlea of tha adnfildx antora 
of the aahjaet ntottar Involved, or of the ape- 
etoltoed, toeknleal, or MtaattSO hhowtadgo ra- 
Qttlrad tbarafor. 

We also' hava saaoetatoa throoghMt the 
world, who saatot la fba praflmatiw of patast 
and troda-oMrli applteMdaOs SMS to flU comi- 
trtaa toraign to tha Dnltod StMaft. 

MDSii * 00.) 


































UWKo.su 

Sn eXtniQrdi> ■ 
nary pen (hat adjasta 
itt«!{ to any deaired slant 
and writes smoother than '• 
, the nld Koose quill. Made of ' 
fpecial alloyed metal—won’t cor- | 
rode—and finished Klceaginldpen. 


Eal«iMkPehll(f.Ca. 


As smooth-writing 
a pencil as you could 
wish,and longer wear¬ 
ing than you’d expect 
—outlasts three ordi¬ 
nary copying pencils. 

^AtalltMitmert*. Tmirat/a 
tf Uad—vadium and hard — 

Sr suit ivdividuai requiretntnU. 

L. Jk C Hardtmuth 

S4 Baat 2Srd Smet, New York 


ROTARY PUMPS AND ENGINES 
TUr Ortrto awl DrrrfaooMU 

Must apply and 

Use iron or iovchJ ^ixB ^ \ 

No ockt-no rosin^^lSpi^^ 


ASoohd Tond^ 
and SOc can 

TtMOVa^. 


^^^^Mderand 
^^Mn-aeia flux 
^MtemdwiiTlbnM 
rnds kMchen-vutv 
i^-A hundred uses 
anopandldbonitocy 



A wm Jktrn* Or 

0 t«ril With « PoiRC of IlMne 

iOHumvt from peps r«o.) 
ijppllcahUhy 0^ the apparatm to the 
OMf^^htliMi of the oxyaeetylfloe Jet la 
•.eldaBt 'The Jet le attaduid to the repro- 
. dnetoa fMitot, and carefully adjusted at 
the proper hetsht abdve the eurfaee of the 
toetal to he cut, and when the heat In 
fSteeted the morementa of the tracing point 
arooDd the deaired path on an adjacent 
Burfhce, eauae the metal to be cot in ac¬ 
cordance with any prearranged plan. 

It 1« evident that thle adaptation of the 
pantagraph enables the uee of templatee 
to be readily eOected, w> that any number 
of pieces of etmtlar shape may be cut, 
wtdie the akllt required of the operator 
la limited to the general manipulation of 
the apparatus. When, as has been found 
advantateous lu aome Instances, the trac¬ 
ing point la fitted with a power driven 
wheel, the effort of the mechanic Is limit¬ 
ed to the guidance of the point, and a 
' mtnlmum of atrangth Is required. 

It aeenu altogether possible that this 
combination of burning Jet and mechani¬ 
cal guiding apparatus Is only the begin¬ 
ning of a transformation in machining 
methods, which may mean a much wider 
raptacement of the older form of cutting 
tool tl^ had until recently been thought 
jKMSlble. 

How One Ezpraoi Compony Pro- 
poeafi to Compete With Ihe 
I Pueeb Poet 

A new scheme Is afoot which, for the 
dweller in the modern apartment 
house, will tend to reduce food prices and 
make It more convenient to obtain fresh 
table supplies. Strangely, this scheme 
sprang from the attempt which a large 
i express company la making to retrench It¬ 
self from the Inroads In Its business which 
the tercels Post has made. 

Ilefoie the days of tbe modern apart¬ 
ment building, people generally lived In 
houses with plenty of cellar and pantry 
room. They were able to buy the suii- 
pllee for their tables In quantities, store 
them awsy and use them as they were 
^ needed. Buying In quantlUm enabled 
I them to save on tbe price of many foods. 
Moreover, the housewife was not forced 
to pay for tbe seme high Stoddard In ser¬ 
vice. Tbe up-to-date retailer must meet 
heavy expenaes sa to delivery and store 
fixtures and decorations, in order to meet 
competition. All of this Is charged to tbe 
consumer In high prices. The problem re¬ 
solves Itself into answering two ques¬ 
tions: (1) How can apartment dwellers - 
buy In quantitiso, and (2) bow can they 
ellmliwto from the prices they pay, tbe 
expenaes of retail dealers; and, if possi¬ 
ble, of all intermediaries that stand be¬ 
tween themselves and tbe producer. 

The bulldan of the beat apartments are 
adding to the accommodations every 
year, and In many Instonoea refrigeration 
from a central plant la already provided 
for. If In such buildings an additional 
cold room In the basement were added. It 
would make It possible and imctical for 
a producer to deal direct with the entire 
building as a unit, instead of each Indi¬ 
vidual family purehaslag separately from 
retmi dealers, particularly In connection 
With their supply of fruits, vegetables, 
butter, eggs, and other simitar staples. 

'3!lie exprem company In question Is now 
RTlag to laalat In a mere economical dls- 
of products by bringing titem 
d^ractly from tbe fans to the table. If 
the «(M storage room suggested above 
w^^provMed, they could arrange to bring 
the placer and. one single distributor, 
pa^pa the auperlntaadent of tbe bptld- 
ittjg, together, and In that way bring about 
dttoht alMRuaBt by express from the farm, 
to. llfie ajiiattment bptldliig- "The ranllt 
idiiaid ha a oontiauMm mpplf of atwo* 
lim# freah produce daUvered within a 
'«ftor haiag gathered to 'tM‘. 
)Mi( ht towar prtosa than tt m now 
aatmta .than '^at^ 'the axWtr'. 

'^kaiiaac utmSA as *' 
«to«toar «h« ‘for 'thaif 



Mellow as Moonlight- 

Fragrant—Fresh—Cool— 
Smooth—Mild. 

Ask half a dozen smokers to name the one 
BEST thing about Stag, and you are likely 
to got half a dozen different answers. 

Never was there a tobacco as 
many-sided as Stag—as delight¬ 
fully satisfying in so many ways. 

You can’t describe Stag—it is so 
totally unlike any tobacco that has 
gone before. 

But the instant you open your 
first tin you will KNOW. 


No Btw—No Sting, 
No Bag—No String. 


CONVENIENT PACKAGES 
The Pound Humidor 
The 10 Cent Tin, and 
The Handy J^-Size 5 Cent Tin 


EVE R-LASTI NG-LY GOOD 


THE EDISON CONCRETE HOUSE: 


Tbs PsfiM That Makes The Profitable Meter 
Tr^kPesriMs 

\ ThcNtlpolMlnflgurinadMcea of Motor Truck Operadon-xnd 

f *** ** n«nr dw coa of openuing hone wxgoni—ii WASTED | 
r TWE. Time lotc on the ro*d~time toK *t tokdwig und unloading 
MMlani —lo« thna which omountt to far more then the combined 
COM ef drex gra oil repoirt and depreaetion. 

Cheeking dicM and coa-fc re ping fyaemt may thow mme of the 
jgm to^y tmii chat vital end expenrive item "WASTED TIME" / 
'DiB SERVIS RECORDER deali only with nme-li aivra an \ 
aewnua lunpar'proof rccerd of every movemeni of the vehicle I 
’ Airing every tninun of (he N heun—h givea mechanical aipervu- 
kn, ooGuraie end Inpeniel—h weria equally wdl on motor irudn, 
Iwria-Aravwi wegonx or rieighe—it hat no gearx ihaft, or ouinde 
eemecliaM of any kind—It can be aueched to any 
^iMdb in ifin*nunuiBti 

THE SERV18 RECORD^ will demonaraia whether hone 
womi or motor eucuarc the movi proAiablx and diow.if 
Khpoeriblxhowme tame work can be petfotmedwid) 

RECORDER to In utobvlitiiu ^ 
indkidividueltMmoi«ihanSOIiiiekofburinm 
in 1) riacx end by 5« Hilmxdx for me 
on twliehmg looomot i vex 

** cp er atoi-ihe 

kvrifi p t w duoe In deUvery wtee^!^ 
experieMe of in owocia will be told 


As Swvke RmM^M Ce.a 1SS41. ISM fh, Oevehy, OUe 















3 ClEN! 1 FICAlffl»CAN 


Hupmobile 

'~PWO or three weeb ago Huimobiie deaicrt from all parti of America and Ejirape 
1 ai well came together in cooventioit at the factory to tee itm new car. And one man 
iwept the conventian by aaying what everyone elae had thoiii|d>t but had not laid. 
For ten minute* he had boM tding of the hold of the Hupmobiie on hk big Weitem 
territory; and the crowd went when he auddenly drawled, by way of cbnax:— 
" Boy*—when yuh talk to me about corapethian— 1— don't— krww— what— jruh— 
mean. I never met up with it I" 

And do you know, my dear gr—you who are thinking of buying a car—that thk dealer 
merely exprnwed a condition that eniti everywhere. 

Sug) and think—have you ever heard any but land word* of the Hupmobile > 

I*n't it alway* ipoken of lepaiateiy—by itwlf) 

Im’t it alway* tingled out, and not grorgied, ai other can are grorqied together ia a 
low priced clu* > 

And do you know why > 


Why This 1914 Car ia 
Unique and Alone 


Tho Bupmoblte fai in a clan by Itaalf bocauM It 
baa a powerful loba-atroka motor, 3 H la aBHla. 

The Bupmoblla la In a claaa by lualf baoauM 
It hai an individual, dlatlnctlve doalan. 


It la tbo l^antt uaer of hleh pricad atool «r any It taaa juatl^ our belief that It la the beat oar 
moderate pdced cor. Of itt daaa in tba world. 

Hupp Motor Car Company, 1233 Milwaukee Avenue, Detroit 

SPECIFICATIONS 

“32“ Touring Cwor ReadMei—*1080 f. o. b. OnOolt—h CaaMda 21220 (. o. b. WladMr 

Kour oylliriar lona-Mrok* mobw, IM Ifrni «jn ririjm 

ataflorber. Magiwto eovar _ hlaek an O niekal 

•• 3* " TWiriiu ftir ar Tum-pa— rn gtr Roadtler mth WuUijtIuMM ^mtru gatur^ and 

ttorwr. avaraua Hraa. »%t. damaunlatiU rima. anira rim and tirt anmaKai raar 

$1200 f. o. b. DotroK— la Caaoda $13801. o. kWWdtor_ 



TT\e cor of TKe Aitvorlcorv FOmlla' 

^ VEEDER —Ca 

T EFFICIENCY I Countersd BH|a 
IN RETAILING 


Send for free catalopie on retail I 

I advertitinp;, window trimming, mer- I -7u—' — 

rantile deiorating, reuil aalcaminahip J&XSSvi.CoUSutr!' 

I and show card writing. I ami Fina t’luHne,. 

ECONOMIST TRAININQ SCHOOL tofilrirt a'cS*u3''«^ 

^ An Easily Made High Frequency Apparatus 

CAN BE USED TO OBTAIN EITHER D’ARSONVAL OR OUDIN CURRENTS A lAmae baiiwy <1 ai crib, a 

Iwo-ach walk inductivn c<al. * fair a( ■aa'puit Lojaka an, tad aa ndvctaaca coil, aad ai da ipiaaiM raquirad, naw of which <aa 
b«iia<i..lhaaa. SumdaawU Na. 161$. OrW hwa your aawahalw « fra. d/ann « C«../»., 56/Bnwfaav. IV. K. 


DrA-v^rSteel Union 



Do you neve r lire of leaky unions 
and excessive union bills ? 

Of course you do, and you have 
but yourself to blame as long as you 
permit a single day to pass without 
investigating the Mark Union 

It IS made of the ideal material, 
rolled steel—by drawing' -and with 
the perfect seat, “clrtnsified” steel 
opposed to soft brass. It is Sherard- 
'ri,e&—after threading. 

Cannot leak, crack, stretch, or rust. 

Send for sample union and CataAg, ■ 


MARK MFaCOa 


coDaumer. Rftsr allowlsg tbe anperlntaud' 
eat of the apattmoot bulMttag a ruasoo* 
able profit (or hantUlng aflcAi goods $$ U 
mt^t b* fouad to be advantfgaoua to dla* 
tribuba throuRb tbta medium. 

In this way tbe boat (arm products at 
pricM below those e( any rstuil store 
could be placed at tbe ouustant eouvenl- 
ence at apartment dwellers. 

ImperUnt ProgrcM in Alnhipg 
By C. Dlenstbaeh 

T HB now Zeppelin which made Its first 
trial trip Beiitember 6th, differs so es¬ 
sentially trmn tbe many new Craft at this 
type recently turned out at VrledplcUs* 
bafen, that It marks a new epoch In aero¬ 
nautics. The blR dockyanl was length¬ 
ened to build It, and an entirely new ae- 
aembling shed la being planned for ite 
successors. This new vessel is the “L. II.," 
the second airship for tbe German navy, 
and the changes are tbe outcome of the 
experiences In trjTiut to make this type 
"weetberworthy" as the battleship whose 
consort It will be la seaworthy. There la 
every Indication that the naval Zeppelin 
will become a kind of aerial "deatroyer" 
for the fleet. 

In the "UII.” the displacement has 
been raised to 27 tons (20,SST cubic 
yards). The vessel has a length of 487 
feet and beam of 60 feet. The dlmenslonB 
of existing sheds more easily permitted 
increase In beam than In length. To pre¬ 
serve the same strength and lightness at 
larger dltuensions, the weight has been 
more evenly distributed by the addition 
of a third ear in front of the two cars 
fore and aft. This new car Is used only 
for navigating, a regular “bridge” with 
wheeihouae, chartroom and all other taira- 
phernalta. The passageway is in the in¬ 
terior of the hull, and tbe cars are closer 
to the hull—-to save shedspace. Tlie old 
front car has been turned into an ordi¬ 
nary engine room, identical with the rear 
car, and it now also contains two motors. 

Hence, the “L. II.” Is driven by four 
si>Iiarate engines in two separate engine 
rooms. ‘Without lieliig heavier than the i 
former tyjie, tho new Maybach motor de¬ 
velops a maximum of 225 horse-power In 
tdnee of the former 145. giving a total of 
1100 horse-power for the new ship. It is 
claimed by the builders that this new 
tyiie Is the first which might cross tbe 
ocean from Kuro)ie to America without 
undue rink 

The first trial trip, lasting half an hour, 
was entirely satisfactory. 

The Current Suirplement 

A n article by J W. Fewkes on tbe 
geographical and historical sigiiifl- 
cance of stone monuments la full of moat 
interesting information.—H. Brot contrib¬ 
utes an article on tbe manufacture of 
hydrogen from water gas by liquefaction. 
In this process tbe lowest temperature 
> ever employed on an industrial scale la 
' attained —205 deg, C'-eiit below the freec- 
' tog point of water.—J. T. Morris reiiorts 
' on an Investigation of tbe wind-pressure 
near a cylindrical rod. A very neat elec- 
■ trlcal method of measurement la employed 
j In this reeearrii.—W. W, Peters writes on 
tbe development and present and future 
importance of the port at Galveston.—B. 
H. Bradbury contributes an article on col¬ 
loids and crystals—two worlds of matter. 

BatMng Suit Improvement Needed.— 
Mow that the subjwt of bathing auits is 
I attracting considerable attentton it seems 
well to refer to and suggeet a remedy for 
a difficulty attending the uee of the ordi¬ 
nary equipment. A jersey suit when wet 
is hard to get off. Wlv it be 

provided wltii suitaUe fasteninga. say the 
I ^ove fastener snap variel^, so arranged 
that the garment may bg opened and 
freed to such an eottent tint it can be 
easily removed? I’erlmpk some oriwr 
remedy mhy be found, ponaSdeting th# 
large munber A>( anlta used, an improvo- 
ment, if areal otM, Aotdd baoome popidar, 
rinoe it would not oafy iWThtf the use df 
I tba suit more conveniaBt httt Vmild $l$9 
, niirnn the etfite jaiakM fiatonl 
of the $idt now aied tad titwi imki k 


lllLlMMltA iilkM I 

liSStHitidvwSSSS' 

cMd, >ihJ ?'v6 iMtud 

lift made up fortoofRWi 
a apactal .Mavaita->a UMUO- 
taifr«n>WB leaf of ruUd and 
wondroui flavor. A coniMla- 
seur who Uvea In .Cuba picks 
out for ma. i 

It t* made up only for my 
private use, with my mono- 
gram band. But hundreds of 
friends have found them out, 
snd secured supplies through 
me. They have never found 
in a rNdy-mode dgar such 
tore, exquisite flavor. 

It occur* to me now that 
hundred* of others would 
enjoy this delightful imoke. 

So I invite thoee who seek H|nB 
something exceptional to try 
this FanateU. 

This la not a buttaem, for 
! have retired. It B merely 
an old man's pastime. So l 
wiil quote you a price which 
ia okae to my coat, for jlroflt 
la not important. 1 ship by 
Psreet f*o*t. 

But I seek only men who 
enjoy the best, who want 
something mre, end who 
know goM HevnnA I em 
not after batgain-seeken. 


Five Cifart Free 


mall you these rlfsra. Siiioltenre 
wtUi ma--th«n onlcr as wanted. 
The prlca i» » per hundt^, |B.W 
for m-'all chatwe prepaid. Die 
roar letterhead pleiwe, or roaf 
bnalneM card and write new for 
theAeoelaam. 

J. ROGERS WARNER 

$$1 Laehwe<»Ma»»a«ele.H.Y. 


LANGUAGeSE 




PmiHcalBooksfvrBoys | 

HARFER'S AIRCRAFT 

book ffy Ainms htatt vtatni 

r XPLAINS is a nmnle, lucid manner, the 
^ ptinoi^ and mechaniMM mruhad ie 
haiBMi fli|k and idle hew to detim and 
combuet modd aeroplane*, gUden and nan. 
eanrtng madnaas. The audmi'* purpom 
hee hem to hwddi a book on dt-crah not 
only nocurate, but dmpler, more eompiehae. 

««* and up to date than anyihiae yel writ. 
tea. Imtoid of mere Iheeiiai, hen are actual 
fscli and lemki, the oxperiencee of noted 
.riatortendbuiUwe. 

HARPER’S WIRELESS 

BOOtC Sr AintBrn hyatt vaum 

IN tht* book for younpH'leadan the author 

lds!S.d.tiSlssra 

dMWtbeyi triuttodesed how to do kin 
Ike line* of wmlate tdefnfhjr, takphony, 
and power traaia«den, pemaaf oOl WM „ 

Nac^ and Meeht^ of Wkdei*] 
Part k, ObamiieQ aiinAo of R^rt^i 
Part SIh Tdeidiaay, part IV.. 

Wkele** Poww T i a iR wMi ia. 


HARPERfS REGIFMNO 
Eaceenuarr %,cAMnmmm 













' ’aittiKiamr'iimii 'or nrrr; 

I ^oyMMiliir the »tteoi«n«WMl inwh in A 
;|Wt|i*teit lamp of ItliA AflMieiMiy, It te Itt- 
Mrtei^bf to note that evrr rtnoe ttmgeteii 
eAme Into uae for tamp fllainenhi 
there her been a eonattuit endeavor to 
prodnce lampe of blrtaer efficiency. The 
eertjr work, however, wae naore or leea A 
gp^llflt th the dark, for the eanaee that 
Itntted the Ufe of ordinary lanpe were 
not deflhltely known. The work waa, 

• thde^oiie, largely of an omptrleal kind. 
Alt aorta of varlatlona in the methoda of 
making the mameuta aa well aa in the 
inethoda of exhauattng the lampa were 
tried In the hope that aaaae might lead to 
an ImiHroveinent In the life of the lampa. 

Anything which would aceompitab tbla 
reenlt would render it poaeible to do the 
ffiore dealrable thing, namely, to loereaae 
the effioleney without eacrlfldng the life. 

In commenting on the dlaconraglng re> 
aulta of thla etnidrical work, the Oeueral 
electric Review atatee that “It waa poe- 
glble to improve the lamtm from 10 to 20 
per «mt In life by certain meana, but thla 
eorremionded to posalbie Improvement In 
the efficiency of only a few bundredtha 
0# a watt per candle.” 

It waa known, however, that tnngateu 
lampa conld be run at an efficiency aa high 
aa 0.S0 watt per candle for a few eeccmda. 
^he melting point of the (llament pre¬ 
vented any further increaae of the effi¬ 
ciency beyond 0.20 watt per candle, given 
At 0.S watt per candle the bnlba blackened 
badly within a couple of houra The 
blackening of the bulb waa thua the chief 
canae which prevented the running of 
tuugateu lampa at very high efflotencleB. 

Oontluulug, the General Eleetric Re¬ 
view atatee: 

“TtuiK were tbfl moit diverie opinion* 
•mong thoec famiUer with the menufacture 
of lamp*, a* to the canae of thi* blackening. 
There were many inOlcationa that the ilte 
■night be greatly Improved If a perfect vaeWim 
eould be obtained. Direct expertmenti to hat¬ 
ter the life by improving the vacuum ware 
not very suoceaitol. Thla, however, might be 
taken to mean that the vaenunt bad not actu¬ 
ally been improved, iluce there wen practio- 
ally no reliable method! of loeaeurlng luch low 
proeeuree a* taint in well made lampe. It 
waa, therefore decided to graap the bull by 
the hvrni and And out, once tor all, the real 
cauBc of the blackening of the bulb, and de¬ 
termine the law* governing it it wa« hoped 
that in tbi* way a great deal of lil-direeted 
experimenting might be avoided and poailble 
clue* to lucthode of preventing the blacken- 
ing might be found. 

"It bad long been a theory that blackening 
wai largely, if not entirely, dne to the pree- 
enec of gae In the bulb. A careful gountlta- 
tlve atudy of the eource* of ga* within a lamp 
bnlb wn* made. The gaiee given off by the 
fliameut. by it* eupporta by the bulb, and the 
reeldnal gaiei left on exhaueting were meas¬ 
ured and analysed chemically, although often 
the quantities Involved were Icae than a cubic 
nillllmcter. With this knowledge of the nature 
and amount* of gae that might exist in a lainp, 
a systematic study was made of the effects 
that were produced in lempe by the introduc¬ 
tion of these <and other) ga««e In varying 
qnantltiM into lamps. This work ahovred 
clearly that of ail the gaeee that might oxlet 
In lampe only one, namely, water vapor, a>- 
waye known to be dletrtniental, ever produced 
blackening of the bulb." 

The action of water vapor was, there¬ 
fore, studied In detail. U was found that 
the water vaiiwr attacked the filament, 
prodnetnk a volatile oxide of tungsten and 
atomic hydrogen. ThA oxide that thus 
collected on the bulb was theq reduced by 
the atomic hydrogen. The deposit waa 
thus changed to a black layer of motalUe 
tungsten while the hydrogen comUo^- 
wlth the oxygen to form water whl^ 
again acted on the filament. The action 
of water vapor was thus a cycUo prooeas 
by wbltifa large amounts of tfingltan could 
bo carried from the Aiament to the bulb 
by very small qnanUtiea of water. 

Bfforts Were then made to atudy the re¬ 
lation betwmm the amount of water vapor 
on the buib and the cate of hUuskonlmr tff 
thla oaum. Pmearee of water vapor 
eveh ae h»w as o.oqoi mtiumetar were 
foMod prodttee very rapl4 btaeteenlhg. 

; tiar hf ospsffiiill]^ ada^thd 

^ to’'the retaoval' itf, water ■ vapor, waa 
: 4htaap prhv^ tfeiat the M tmaa 

;rrtth,:#m«aata # 'mifmm •Sfe^ 


' prohabl^y due to ordinary evaporation. 

“To tMt thla tfafOTy, quantitative exparl 
AfMrta have bsea mads to detarmlna tb* rate 
«f loM of walght of tttueatan fllamente in 
raoiiuffl when run at various tamperaturM. 
Thla work has eonclualvelr shown that the 
cause of the blackening of ordinary weU-made 
tuagsteu lamps, aa well aa those ran at higher 
than their rated efllcteBcy, it eimple evapora¬ 
tion. On the other band, the rapid blackening 
of poorly made lamps ia doc largely to the 
piueeuce of water vapor. 

“When it was thus deOaltely known that 
the blackening of the lampe was dne to evap¬ 
oration, the problem of improving the edi- 
clency aeiumed more deSnite form. To in- 
ereaee the eAcieney either the rate of evapora¬ 
tion wontd have to be decreaaed or the evap¬ 
orated material would have to be prevented 
from blackening the bulb. These constdera- 
tione have led to eeveral different methods of 
attack, of which the following are partleu- 
iariy interesting: 

“1. Introdttctlon of gasee, such as nitrogen 
or mercury vapor at atmoapherlc preaauree In¬ 
to the lamp bulb. 

“2. Changing the location of the deposit by 
means of convection oorrents in gases, so that 
the bulb opposite the fliamant does not darken. 

"Bach of theao methods has been tried with 
marked anccesa. 

"The Use of a gae at high preaeure causes the 
lost of beat from the fliameut by convection. 
Thle makee it ncceeiary to run the fliamont 
at a higher temperature than in a vacunm even 
to get the earns eAcieney " 

The question arises: Are the advan¬ 
tages to be gained by the use of a gas 
sufficient to offset the tendency for an 
Increaae In the rate of evaporation owing 
to the higher operating temperature? 

This tlie Gencrol Electric Revieic an¬ 
swers thus: 

“BImultaneously, with a large part of the 
preceding work, several inveetlgatloBs on the 
beat losses of wires in various gaasi had been 
under way. It had been found that the beat 
lost by convaetlon Increaeea only slowly with 
the temperature of the filament, approxi¬ 
mately proportional to the 8/3 power of the 
tomperature. The radiated energy, on the 
ether hand, increases with about tbo d,7tb 
power of the temperature. At very high tern 
perstnre the effect of convection enrrents 
therefore becomes relatieelv amall. It bad 
also been found that the heat lose by convec- 
fion from tmali wires at high temperaturea Is 
very nearly aa great as that from wires eev 
eral tlines as Urge in diameter In other 
words, the cooling effect of the gas on the fllo- 
ment le mnch more serions in the case of small 
fllaments than in the ease of large ones ffor 
example, a straight flUment 0.001 inch in 
diameter run In nitrogen at atmoapherlc 
pressure and at a temperatnre corre 
spondlng to that of a fllnment running at 1 
watt per candle, will give sn eAcieney of only 
about 4.8 watte per candle On the other 
hand, a flUment ten Uraes as Urge (i o.Olo 
inch) Will give nt the same tera(^turo an eA- 
eleney of 1 BO watts per candle 

“It is thus of great importance to use flU 
raents of large diameter. Prectleally the laiiie 
effect can be obtained by winding the SUments 
Into the form of a tightly colled helix ” 

From the foregoing conulderatious It la 
cluar thot the larger the diameter of the 
hoUx the higher the «fflclenc,v that 
may bt- obtained. The diameter of the 
helix In ordinarily llmltod by the aagging 
which la apt to occur If the mandrel on 
which the helix to wound to too large In 
proportion to the slae of the wire. 

With helically wound fllamente In nitro¬ 
gen very high efflctenclea can be obtained 
and yet the life of the fllameot may be 
moro than 1,000 houra. The blackening 
of the bulb to avoided; and In properly 
dealgued bulba the tungaten that evapor¬ 
ates prodncea only a alight brow-ntoh de- 
IKtalt In the upper part of the bulb, where 
it doea no harm. A number of typea of 
nitrogen-filled lamiw have been made and 
teetod. Among these the moat Interesting 
for the preaent are perhape tbo following: 

“1. Large unite of very high egMeueg. 
<0,a-0.S watt per candle with a Ute of 1.000 
boun or moro.) These take curreots of at 
least 80-80 amperes and (except In unite over 
4,000 candle-power) are therefore beet run 
from alternating current circuita by means of 
small trauaformers giving a voltage depend¬ 
ing on the Bine of unit desired. 

“8, tmaUer unite of low eeltage. These 
take currents of tan amperes or leas, at volt- 
agta, la uome Caaea, aa ioW aa fbnr or.flee 
v«tt» The eAeienclee with 1,000 houra Ute 
vary trou 0.0 to i or even i,aB watt pot 
caaffie, according to the curreat used. Tbeat 
lantM are adapted for neries street Ughttog ^ 
M ampere dreutta (at about O.T watt pd; 
oapdia); ter atereopticon lampa, auMHwhlia 
bdlAltabM and U gooeral, whqtavar a eouroe 
uf.lWh tatrlMio brtUlaaur, ateadiaeoa and 
whlla toMt to awdoA 

»A Itompe to m oa atanear* KgAMny dkv 
Imm UM Vilto). twiio aalto of tUa type 
ttoNRMWl TMmmuuI < cpaffiMtototr) hov* a*- 
;a^N Of par imaffii at Mtsr. 






How Much Do You Know 

About thel^nrings that are Under Your Gur? 

Do Yoa Spodfy die Sprioge Am Gurefolly Am You Select 

The Tires, The Axles, The Magneto? 

Perhapa you hav« nevor fully realtoed that It to not ao much cuahlons, 
nor tiree, nor amooth-rolllng wheels, under your car, os it is sprxngi 
that guarantee not only your comfort but the integrity of your car. 
That it to the springs, far more than tires or bearings, that shield the 
motor mechanism from road jolts and Jars—that ease a car over tho 
bumps and thumps of bad going, thus saving depreciations ond repairs. 

‘*Unhurrie(]l3r” Made 

By the Slow, Scientific Detroit Process 

Forty-eight separate processes aie used In the building of each 
Detroit Spring. 

The basis of Detroit Spring super-quality is steel fabricated In nn 
electric furnace according to fq/mulns based on tests by I>. S. P. en¬ 
gineers and chemists. It comes to us in heavy tonnage lots, is carefully 
analysed to meet our own formulas, and Is not allovved to vary in 
chemical composition by ot any element. The result is that tho 
Detroit Spring is begun right, and every step therefrom through tho 
many handlings and refinings it receives is marked by the same atten¬ 
tion to its fundamentals. Prom the shearing of the first leaves to the 
last detail of the ‘‘capacity test” no road and no speed ever try a 
Detroit Spring beyond the exactions of our own shops. 

Our spring engineers first design the length, height, arch, number of 
leaves and capacity to which every set of Detroit Springs must be built 
Cost of manufacture has never counted, but rather the reauirement to 
be met. Each spring Is butlt to order in our shops, specified in detail 
to accommodate line and load nod type of car, so that the car owner Is 
assured that he is ruling on the right springs for kis car. 

' 'Bye-making, *' for example, is only one of the many vitally import¬ 
ant processes of Detroit Spring work, which must be 100% accurste. 
Bach of the three operations of “scarfing," “curling the eye" and 
“truing" Is a Job for the skilled man only. Our “eye men" have done 
nothing else for years. Eqnal precision marks the “rolling” of each 
leaf to the taper that to right for that spring. 

The Spring Wilhoat a Squeak 

A new patented feature of Detroit Springs is tho Self-Lubrl- 
catlug Device. This revolutionising feature consists of a distributing 
reservoir in each leaf, loaded with long-life lubricant—which lubricant 
enables the leaves to softly, silently slide one over the other with every 
movement of the spring, producing a velvety resilience not to be found 
In any other spring. Because of this patented device the clay of squeak¬ 
ing, noisy springs to past. 


Toa Can Know Detroit Springs 
By the Lobricating Cnp Near 
the End of Each Leaf—and 
the Above Trade-mark* 

A Two-Year Guarantee 

We protect you for twice as long as 
usual. And we run no risk In doing so 
because we make the springs to protect 
ourselves as well as you. 

Our bushings are all of special bronse 
and are polished as satin smooth as a 
piano’s finish. Careleas spring-eye or 
bushing finishing often makes a diSer- 
esoa ofS years in the duration of silence 
in the spring. 

Afifl Instead of the cheap, dirt-catching 
"Ijto" method of retaining spring leaves, 

Dmreit Springs are slotted on one side 
and beaded ou the other,, near the ends. 

Tbls'prsyents all f;hance of lateral move¬ 
ment of leaves when the spring is de¬ 
flected. Bach leaf to triple-heated to 
Ihsun sclendflcally correct temper, each 
taeatiag being controlled by our special 
Tlwnno-Blectric Pyrometers. 

Write for a free copy of our new book, now on the press. It tol 
about Ditroit Springs, "Prom the Ore to the Auto." 

AMtmm 

Detroit Steel Pioducts Ox. 
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Fairy Magic—Telephtme Reafity'^^^ 


A tent large enough to or table, and yet extends over 

shelter his vast army, yet so the entire country, 

small that he could told it in 

his hand, was the gift de- When you grasp It in your 
manded by a certain sultan of hand, it is as easily possible 

India of his son, the prince to talk a hundred or a thou- 

who married the fairy Pari- sand miles away as to the 

Banou. nearest town or city. 

It was not difficult for the In the Bell System, 7,500,- 

fairy to produce the tent. 000 telephones are connected 

When it was stretched out, the and work together to take 

sultan’s army conveniently care of the tdephone needs 

encamped under it and, as the of the people of this country, 

army grew, the tent extended 

of ite own accord. As these needs grow, and 

as the number of telephone 
A reality more wonderful users increases, the system 

than Prince Ahmed’s magic must inevitably expand. For 

tent is the Bell Telephone. the Bell System must always 

It occupies but a few square provide a service adequate to 

Inches of space on your desk the demands of the people. 

American Telephone and Telegraph Company 
And Associated Companies 

Om Paiicy Onm Sjmtmn Univmraal Smrvie* 


"NUUTE FAVORITE” 
k HOME LAMP 


EPICYCUC TRAINS, which pUy u imporuot 
put ID loolhcd geuriog, ue ibljr dotcnbM m Saeuihc 
AoMncu Supplement 1324 . Price 10 ceota. For 
•lie by Mudd & Co., Inc., end ell newidealen. 

LEARN TO BE A WATCHMAKER 
Bradler PelrlMhnie Inetitele—Imhdoi 

ntnirir ill, PBortn. nilnol* 



LEARN WATCHMAKING 

end become Independent. Refined, profiubte lebor. 
Oood-Paviov PMMotu Stcured. Competent men el. 
weya in demend. Kaey to teern, money eernnd 
wUie ntudylne. Write for oar Onteloiae Addreet. 
It Uei. Wa^eUee MeeL Oee’l «. S«. Ueb, He. 


•maner anltfi the eSdeaegT IM , iMt 

eo blfib. ' ‘; 

>‘««bUc« tk$tr btch UMmi in n 

tilit feitum rrf.tbe ip* .ipKlv* 
pnM M idvntiM fpr mtm plMii. 

«1. oolef at m uthf. Tin M 

the flifineat betn« «nnMl jU(Mr«d 4*CnA|i 
iiicbw tififi tbfit it Mtuncur uunpc 

CfiutM th* Itiht to be o( a van wbluv i 
colev. eo that It donee etoepr to da>««bt tkaa 
■ay other torin of fittUcta) eaeept; 

the direct carrent ere and the epMdal Moore 
tube eontalnlna carbon dtoeMe, The color ie 
almoct ecactly Uhe that which can he obtained 
for a tee? miaotee by mnntaa an ordinary 
tnnjnten lamp et doable Ita rated voltage. 

“By the ate of ipeclal color ebreene It le 
poealblo to obtain a true daylight color at an 
eflctency of aboot St watta per oaidle wbore- 
Ae orlth ordtniry tuageton lampe the eBdency 
obtained with the proper ecreene t« only lO-lS 
watte per candle. 

“2. High iatmuHc bHiHoaog. The tatrinelc 
brilliancy le five to ten tlmei that of the Sia- 
inent of the ordinary tnngeten lamp Tble 
rendere It eepeclally anltable fur projection 
work euch ae beadUghta and atereoptleona 
Altoovgh the tntrinele brUUaney la leea than 
that of the arc, thle dtflerenco le often more 
then oBeet by the fact that the wandering of 
the crater of the are prevente at ehatp foene- 
ing ea la poeeible whoa the eoaree of light la 
fixed In poeltlon. 

“8. COHttancy af the oharoetertetlca dnrtnp 
life. Becanee of the freedom from bleehentng 
of the bulb in tbeae lampe and becauee the 
helically wound ftlamente may be eo deeigned 
that the Minting compenMtea other chunge* 
during life, It le poeeible to make nitrogen 
flllcd lampe which maintain their voltdimpere 
i>BBdle-power cheracterletlca practically eon- 
Ktant during their whole Ute The oltlmnte 
failure of thoec lampe le due to the breakage 
of the filament. The candle power U naually 
well above 80 per cent, even juit before fall- 


A Seotdi Muittliutiiren’ View of 
ABterican IndnstriRl Conditions 

I N the Weaiem Supplement and Adver- 
tiaer of the iS(«tema» for August leth, 
at>i)esre a letter from Mr. John Muir, a 
leather manufacturer of Itetth, lii which 
he preeentfi a very Interentlng picture of 
American Induetrial condltloua as he 
found them during a recent vlalt to the, 
nulled Htatee. 

•Tn the vast coru belt where the chief 
timdnct eoeta about 26 centd a bnabel to 
the farmers,” aaya Mr. Muir, "they have 
bad au unlimited market at over 60 cents, 
and are now realising up to |1 a bushel 
for It In the form of boga, owing to the 
high price of bacon. 

‘•With the scope there In developing a 
new country nnd with well-remunerated 
effort, population haa naturally Increased 
till that of the Ifnited Statea to-day la 
double that of Great Britain. 

“Manufacturing enterprise has been 
stimulated by thin agricultural and gen¬ 
eral prosperity till the exports of the 
United States have for the first time ex¬ 
ceeded tliose of Great Britain this year. 

‘The Americans are a nation of me¬ 
chanics organised by men writo know how 
to get and how to keep hnalneas. Backed 
up by nature as their powerful ally and 
ao ever-expanding home market, they are 
able and willing to now rapidly capture 
export trade. The^ turn out 06 to 70 per 
cent of the world'a motor care already. 

“In Canada where a preference duty of 
00 per cent la given to Britiah omkert, 
the Americans have already captured 
that market. A Brltlah car la rarely to 
be met with. Taukee enterpHae la thus 
ctrcllng the globe, and It looks to me oa 
If they Intended that we ahonld be left 
only with a oougenlal attooapbere In 
which to congregate around the pariah 
pump to 'wait and see’ them la full poa- 
. BeealoB of the export trade in that Indua- 





periawtld ift R«|iiair lit 




CRQBETl 


Tool* are thown in **TI1 e todT* 
MONGER*’—iti 462 jmgM. and wiU he 
mailed on receipt of t cenu In ttamp*. 

MONTGOMERY *€0. 
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CaNw !!•.»««« rwMs dsMi 
Ims 2 to a2(|h wlMlaw at tUa 
Itm It'S the ONLY eiaclMI 


POCIEJET STEEL TAPES] 
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Solders and Soldering | 


9 Older Iran your eewrdeeler or Iron 

MUNN * C0»0>ANY.Am. 

fWibAeie Ml BswAny Nme Yeffc 

M/PI I DRILLING 
WlIdLiLi MACHINES 


SOVnTSB A PAIi NM D Aiuirusl 


MiNleb md Emrincstid Wtsit 

iwvRi moNi DBvniM am 
SnouAMiuSwair^v. 

EV. BABLLARP CO, 14 ftwSIsmt.. E T 

, ame BklbKBtaeaKbileH 


Hy-Rib Factories at Low Gyst 


Fireproof 

proof, dursbio. oroaonkiAl walla, eidliiae. pfirUtlone, Boon, celllnei and 


conomkol 

vlKUna uaed of expeiMtvs Seld Ijkbar, by doing Awty wlHi studs end 


TRUSSED CCWCRETE STEEL CO. 
MSTfwaidCtatfeeBaiiilM Detteil, N 

g i ls Areeswi g , SM Asti HpM, Wslwyrasasge 


Some Now Petor'Cooier BOWiRYatoafa. 

—Petar Cooper Hewitt of KdW York faaa 
■eoured patent No. l,00S,dlM for vaper 
deotric appantoi and No. for 

a atartiag deviee for VKpw Bpparataa. 
The tonuet providM • ptaadity «t negative 
deotrodm a^ a ooxnaon paiMmi eieetrode 
in oonneetiOD with e whrk efaeuit 

oonnoBted with ea^ iMillMtw edeotrode, 
while the lAtter {arovidaa in dduwottoiii 
with other pUte alMtrliWt dMooe by] 
• wbioh OB dw endatldiduiMal of pus or! 
two vapor dwetWH,' a alaadinff 
be dev«iap«d 'far' imtiailni' #' ptm' «f,j 
oonoBt tfanuib'«!«• ! 




Patniiil jlii fHf -sMl Wrtil 'liiiiiiilfiii ' 
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TIm Bsee lor the Gordon Bnmett Cup 
Br John Ity Idc, Siwetol Acrwuitle CwrcapoMent 
of the Sotentifle AnerleoH 

I T \» eight o’clock In the nornliig at the Oare de I’Bat, 
Parta «u tlonday, Beptemtier SOth. An onormotw 
crowd in ruehing for the train to conrey them to Khelma 
la ttme to aartat at the race tor the Gordon Bennett 
Cupk The railway carrlagw are completely ailed by 
ataadeea who endure the two honra Jonruey without a 
mnnmtr. At Rhelma we make a daah Cor the train 
’ marked “I'Aerodrome.” It pulls out after about a doaen 
(If ua have chnnbeted aboard, leaving the rest <rf the 
tratnfni on the platform. 

As we approach the dying ground we aee young Crom- 
bet, the Belgian representative who had drawn the 
drat departure, circling the courae. He started at ten 
o'clock. Although tals Deperduaaln Is equipped With a 
160 borae^-power GnOme, be is not a Uke^ 
wUmar aa be plays very safo at the cor¬ 
ners. His time for the 900 kilometers 
(124 miles) is announced aa 1 hoar 0 min¬ 
utes 62 seconds, whereat the Frenchmen 
feel perfectly safe. 

Bariy this morning, several hours before 
our arrival. Umlle VAdrines made a trial 
circuit with fals 160 horse-power Ponnler. 

In 2 Boinutes 68 seconds, which la over 
elevm aeoonds better than Prevoat'a time 
in the elimlnatorloo. On bearing this the 
l>eperduaiilD manager became desperate 
and sent to the factory for new wtnga for 
Prevoat’a ipount Theae wings, whlcti 
would support the machine only In ideal 
weather, sneb as we are bavlog to-day, 
ate almost perfectly flat an the under- 
aide and have a span of leas than twenty 
feet 

The atteratlona are completed done too 
soon for Prpvmt to start at H <1S. The 
powerful Gudme aptlnga into uetton at the 
vary first awing of the tractor and PrivM; dariies avmy 
towuzd thU f taudatamda, not tukHW wink until he speeds 
up to etfibty mUm an boar. Tba lltfdtt aa ssen from 
the tbUlbg nrhw Is impreaalvu to the egteena. He lUes 
vury low, about sixty faot tbevo the ground, put before 
roMddng the pyloa bd rtfus to ffi tout, hgnka atoeply, 
gfM.dtvea around the conmr, latr^ ebav^ the pylon. 
'Wbeh thd tlwar aimoniMiito tbit HMuelit bag completed 
IDO kUMtoetoeg to 2» mtoutoe # eetwode, gtotog a speed 
'Of'^ tordf MS httonwtwro:par .haaf, wg get greatly 
ghd upeenlata M to urbeBtoir lie ^ bUometers 
aim be hOoeniiiiiabed udHun ton Iwur. Aa tbg twan- 
Itotb bo^ jg mtotoietod m» bofiro 'Aro:rodlM. «• 

eiiiiiigldA * 

figp'lMliiP ^k^aaUae per 

. g royal 


Prevoet, the winner, in flight. 


welcome. A shout goes np for Berherean, the brilliant 
and successful dcsigiier of the wonderful and justly 
celebratad Deiierdusain monoplane. Meanwhile Gil¬ 
bert starts In a Tieperdussln. but with a greater wing 
spread and another make of motor-1,0 Bhilne. This 
angiue bus all valves nnsdiaulcally oiieratcjd and uses 
leas guMllne than the OnAme, though of the same borse- 
iwwer (160) Owing to the greater prestige of the pro¬ 
duction of the Brothers S(‘gnlii, Lc RhOne is very 
seldom chosen by idiots. Gllliert takes over three min¬ 
utes for hla first round, so is seen to have no chance to 
wrest the cup from Prevoat. The crowd adjourns to 
the restaurant, which does a roaring business serving 
a very poor lunch at ten francs a plato. 

On Gilbert completing the 200 kiluroeters Kmile 
VAdrlnea etoris on the all but hopeless task of beating 
Prevoat’a ttme. He Is three seconds iier lap slower 
than Prevoat. If the Ponnler pilot had started first, 



A new type of Morane^aaliiier driven by Garros. 

however, be would have held the world’s record if only 
for an hour, aa he easily surpaoaee the times set ui> by 
Prevoat on Baturday. With VgdriiMS' descent comes 
to a ciooe the last free for ail Gordon Bennett Cup we 
Bhall probably ever see. 

Below aro tabulated the figutoa relattog to the cup: 
tfeif WerW’t e»wd IMorit. 

Pitot Aloav. 


•• loia. 


10 Utomoters ( AA mitoa), h miautM BO S/O sm^oads. 
30 kltoawtvrs < lA4 laltM). ' B lalmitrs 54 )/B apronds. 

to kUomStovs ( ISA aniM), g mlnutM 58 1/5 svenads 

40 kttoawtera ( 84A mltos), ll ainates Ml/B weoads 

to kUoatotwa ( 81 toitos), 14 ailautos M1/6 ssconda 

106 Utomvtvfs ( «a . aillM). M mlootes 40 socoads 

ISO kUoawlsrs ( »S wUm). 41 adBUtes 88 soroadi. 

(li« aUlsB), 88 ntwttas 4BltU aewads. 


The noae of Prevoat’o machint. 

Ots-rtos Hcnnrtt Cup, 19/1 
8IK) klloiuctprH (121 iiiIIi'k) 

1. ITevost (P(’piT(luHi>lii--(in(iino 1(10 tiorsi'imwcri r»o min 

tltc» 45 .’{ '5 »PCODcl» t4cr»K0 spoed M)(l HdH klloiii 

eters (121-I mllps) per lioui. 

2. It VNrlaos (Punuicr <(nr»iit‘ lUO lioi hi- pnwi 1 1 1 liuitr 

51 2/.5 wi’ouda Avi.rsgc ms-pd 107 5 klluiiicters 
(122 4 miles) jhT hour 

3. (lllbert (l)e[H.'r(luK»ln l,p Ithane 1(10 liorw power) 1 

hour 2 uilnutos 55 2/5 jiecond* Am'Diki' spci'd l!)l 1 
kllniiietcrH (118.5 mill's) per hour 
4 (.'ro)i))K'r. (Di'perilUMlu- (iuOme l(iO Iiiime powei i 1 hoiii 

U mlnuteii 32 seconds Averngc. speed ITI 75 kllniii 
eters (li)t(5 miles) per hour 

Enforcing the Migratory Bird Resrulations 

I JVOI.I.OWING the prnclHiniillon of the Pj-osident of 
the I'nlted Slates estublishlug rt>g)iln(loi)s for tiu* 
prot(>cllou of mlgrutory birds, tla* l><‘|)Hrtmont of Agri¬ 
culture has set It) motion m)(c'hlncry to muki' these regu- 
bitlons efrwtlvo In everv Sinte on No 
veniber Isl, the dfitc set for the op¬ 
eration of the proelfluiation. These 
I'egubitlons put under I''i'denil protection, 
for tbi' first time, a largo number of mi¬ 
gratory game aart Insi'Cthorotis birds and 
thus place Fodornl restrictions on the fi\e 
million bnnters of the Vnlted States. In 
enforcing these regulations Ft'dei’al on- 
llnulilos Mil) co-operate with .spite game 
cDininissloix'rs and other State authorities 
In cari'.ilng out the jjroilslons of the law 
uud to pi-i'vcnl complications in the local 
enforcement of the regulations 

.\mong the birds prolei'teil l>i the regu¬ 
lations are the brunt, wild duck, goose, 
suuu, crane.s of various sixs'les. mil sev¬ 
eral kinds of shore birds. i)lgeo)), do\e. 
wild pigeon, holsilluk, catbird, oblckadeo, 
cuckoo, flicker, flycatcher, grosls'ak, linm- 
mlug bird, khurlet, martin, meadow lark 
night hawk, nuthatch, oriole, rolilu sl)rlko. 
swallow, swift, thrush, iiartiler, whip 
l>oorwlll, woodpw'ker, and wren. 

Cttriona Self-Starting Accidents. - ()f late oxan i)les 
have been lasm of n diseonoerliag class of automolnh' 
acoident winoh consists in the self-starting of the nioto)' 
The moat nieent one of the kind occurred upon the route 
from Chemnitk to Buchholz, near Bcrhn. An autobus 
foil over on embankment and 27 persons were wounded 
’The motor had suddenly stopped when on the road, 
and the driver descended in order to start it up. Mean¬ 
while the motor started again and the autobus ran 
over the bonk and fell for six feet. An aturfdent of the 
same kind happened in Paris, where the automobile 
hod been left for a short time with two children in it 
The motor started up and the automobile ran iiih> the 
Seme, where it was entirely submerged, v itli resulting 
looB Of life. 
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American Homea ami Oardena 
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Jfcr> purptM- «/ this journal in to record accurately, 
aimply, and intereatinyly, the world'e proyret* in »oien- 
Ufto knowledge and industrial acMcvemcnt. 

The Peril of Fire at Sea 

T he two iirUirtfwl li-nka to which thohe who 
travel h.v Hcn arc expusetl are founderlug und 
flro. Eighteen montlw ago the lows of the 
"TUiinif” proved that, even In theae days of highly 
developed ship coustruction, the «rHl of these risks was 
ever present Hiirl tnlglU be attended with appallng oon- 
soquencos.' Tieday the burning of tlie ' Volturno" re¬ 
minds us that lire—an ever-present menace In ocean 
travel-may occur at any luomcut, and may he attended 
with enormous loss of life 

The lesson of the “Titanic'’ disaster bus been laid 
well to heart; and It Is realized that, as fur as Is me¬ 
chanically jiosslhlo, every ship should be made Its own 
lifeboat and should Ire built with such comiilete sub¬ 
division that Its foundering at sen will Ire a very re¬ 
mote contingency. The llfehtrat of the future must he 
a larger and more seaworthy craft, itropclled hy motors 
and cupnitle of reaching the nearest rescuing steamship 
111 NUfet,! 

Bui now comes the tragedy of the "Volturno” with 
Its Imiwivtlre demand that a searching Irivestlgution Iki 
made of the gnestlou of Are preveutluu and control on 
ships at sen. At the lime of the loss of the “Titanic," 
the Scientific Amrbuav urged that in the luvestlga- 
tlon of the Question of safety at sea, the subject of 
fire risk should be given full ooiiBlderntlon This win¬ 
ter there will he held In London a great International 
gnllierliig of exis-rts l<t determine the beat methods to 
pft'\ent the reisdltlon of such u dlsiisler os happened 
to the “Tltunlc," and the liurning of the “Volturno" 
emphaslEes the nwetwlly fitr giving the delUierntlous 
of that gathering the hnjadest possible scope by includ¬ 
ing the subject of Are protection. 

If enrefully compiled govornmentol statistics of such 
Ares, great and little, as occur ou ships at sea were 
Iierlodlcaliy iiubllshed, ihe public would Is* amaze*! to 
learn how many iiiiil how serious the Ares are The 
passenger steanislilj) companies are well aware of the 
liiimlneiice and serlonsiicss of this risk, and the speed 
with which such fires as do occur In the passouger 
accommiKlutlous of iK?eau liners are detected and put 
out, reAects great credit uia)n the watchfulness and 
efflclcuoy of the oAlcers and Crews It should never 
he forgotten that the long reach of passenger accommo- 


closed bunker compartment With steam has more than 
once failed to subdue a Arc therelh. A Are in tl»e hold 
of the ship, particularly If It Is Ailed, as In the case of 
the ’‘Voltumo," with highly combustible material, pre¬ 
sents an even more puszUug problem: for It Is more 
diaicnlt to exclude the nlr from a hold than from a 
coal bunhei. 

Why Is it that the automatic sprinkler, which has 
proved so highly efficient ashore, has not been applied 
to Oie protection of shliw? Pitructurally considered, the 
problem should not be a difficult one, slutsj the system 
might las placed Inconspicuously In the cabins, alley- 
ways, and saloons, and tbe plidiig, fuses, etc., being 
overhead, would not Interfere with tbe loading and un¬ 
loading of the various holds. An abundance of water 
supply under high pressure Is always available aboard 
a steamship, and the piping could be made of such 
generous capacity, that the putting out of an Incipient 
blaze, even lu a hold stored with liiAammable material, 
may be rendered a practical certainty. 

Two omsplcuous Ics.-mns are that wireless has again 
established Its priceless value as a means of saving 
life at sea, and that the present lifeboat must he aban¬ 
doned and a new type of large, seaworthy, iH>wer-pro- 
polled boat roust be substituted In Its place, and pro¬ 
vided with launching mechanism powerful enough and 
of sufficiently wide reach to place these larger lifeboats 
In the sea, well away from the ship, and clear of any 
risk of being wrecked by collision with the same The 
"Grosser Kurfuerst” seems t*> have used a power UMt 
which did noble service in a sea lu which oar-propelled 
lifeboats were comparatively powerless 

To Beautify the Panama Canal 

T he National Oomniisslou of Fine Arts, through 
Its obairman, Daniel 0. French, has placed before 
the Government Its views on the cpiostlou of 
Isiuutlfylug the 1‘anama Canal. Congress In August, 
1U12. authorized the Commission to rejiort Its ret'om- 
mendationH regarding the artistic character of the struc¬ 
tures of the canal, el*‘. and Into this question the 
Commission has entered very thoroughly ^nd with cou- 
cluslous which reveal a corre*'t Judgment of the situa¬ 
tion. 

The canal, ’ says Mr. French, “like the 1‘yrainlds, or 
some ImiHisIng object In natural scenery, Is Impressive 
from Its scale and simplicity and directness. One feels 
that anything done merely fur the purpose of beautify¬ 
ing It would not only fall to accomplish that ptirrsise, 
but would lie an Impertinence ” 

Rearing In mind the character of tbe Commission, It 
may be said that the above conclusion was Inevitable, 
for It Is certain that even the casual visitor t«> tbe 
canal, If he be possessed of any artistic sense, or sense 
of tbe Atness of things, must realize that the adorn¬ 
ment of the canal on any e\t4Uislve scale is an utter 
iroiMMslblllty. The shoreward view as one enters from 
tbe Atlantic- Is Aut and nnluterestlng, and iireseiits no 
natural feature which Invites the erection of any ade¬ 
quate monumental structure. The Ano two-mi1c> break¬ 
water extending from Tewo Point terminates In a light¬ 
house f*>r which the Gomnilsslori has ninclc* some alter¬ 
native plans that have been adopted. It Is proposed 
that If suitable foundations can be develoj*ed, a monu¬ 
mental lighthouse should be built where the dredged 
channel through the bay commencos, or else tlrnt a 
lighthouse be located near tbe position marked by 
lieacon lights 1 and 2 If this Is Impracticable, It Is 
recommended that a llgbtbouse or some form of monu¬ 
ment tie constructed on the Arst high solid ground en¬ 
countered In entering the canal from tbe Atlantic, say 
at the Mindl Hills where tbe Gatun locks Arst attract 
attention. ITnless this structure be built on a scale 
commensurate with the magnitude of the canal, wo 
think It had lietter lie omitted altogether. 

Although the Commission felt that It was desirable 
to mark the entrance to the canal from the PaclAc In 
a manner similar to that proposed for the Atlantic end, 


Now here la a suggi^a 'WnWl -MeiM t9i ta 
altogether appropriate; ghdt '»r«t 'A'llee 

subject matter of the iwci^tlaw 
upon, care will be taken to waltlti V lahttn 
that the aucoesaful oMrjrtnR thWM* Hrf the 
was due to Ave years of eontlnuoue anparylaU* W* tlMtt 
capable and faithful COL ». D. <*aiUe*4, WHOM 
health was disastrously wreekod on <fie ere of the 
completion of the work, 

WhRt Have the RumIriw Dtooovimd in tiM 

Arctic? < 

A PKBSB dispatch from St. Michael, Alaska, dated 
October 11th. annonnCod the arrival at tMt 
port of the Russian government vessels "Tai¬ 
myr" and "Walgatch,” just back from a »un«n«r cruise 
ill the Arctic, lu the course of which bad been discov¬ 
ered a hitherto unknown land, vaguely deecribed ,a« 
"extending beyond latitude 81 north and longitude lOA 
west," and said to be "as large as (Jreettlnnd." This 
information was somewhat modlAed In subsequent dls- 
lulebes. The newsiMper account# of the discovery, 
however, up to this writing, have perslatently dlatorted 
Its true character and Importance, and It, therefore, 
seems desirable to attempt a reconStrucUon of the 
story In the light of known facta 
The vesaels in question, which are toe-breakers, were 
Arst assigned to Atctlc work In tbe summer of 1911, 
when they were sent by the Russian government to 
escort the exrtedltlon of Admiral Trajan, on the "Koly¬ 
ma," to tbe Arctic coast of Sllieria via Bering Strait, 
hut were turned back by Impassable lee, the "Kolyma" 
proceeding without them. The following summer they 
made another attempt, entered the Arctic OCean, carried 
out liniHirtant explorations and surveys as far west as 
the mouth of tbe Lena, and made an unsuccessful effort 
to pass tbe Taimyr Peninsula, In order to Complete the 
Northeast Passage to Europe. Early last July they 
sailed from Vladivostok on the voyage which they 
have Just completed. The last expedition was com¬ 
manded by Major General Sergejev, but he was forced 
by Illness to leave the fiarly lu Bering Sea, and re¬ 
turned south on a Russian cruiser, leaving the com¬ 
mand to Lieut. Wllkltzky. iVhen last previously heard 
from the Ico-breakers were off the northern Siberian 
(>0001 and were understood to be making another at- 
teiiqX to puss the Taimyr 1‘oulusula. It was not anticl- 
puled that they would try to reach tbe high latitudes 
which th*‘y apfiear to have attained. 

According to later and more circumstantial reports, 
the explorers were endeavoring to reach tbe mouth of 
the Yenisei, but on account of ico along the coast, 
turned north, and thus stumbled upon the new laud, 
which they encountered about 00 miles north of flaiie 
Chelyuskin. They cruised north westerly along the mar- 
gln of the land to latitude 81, longitude 90, where a 
solid pack prevented further progress, though the land 
could still be seen extending to the northwest In the 
ojijsislle direction tlie coast-llue was followed to longi¬ 
tude 10-1, latitude 70, where It turns to the northeast. 
Tbe land Is mountainous, and gives evidence of retvnt 
volcanic activity. The explorers landed, raised the 
Russian Aug, and took possession In the name of the 
Czar, naming tbe land “Nicholas 11. Land." lu all, 
alxnit 200 miles of coast-line apiiears to have been 
actually seen by the explorers—a very far cry Indeed 
from tbe "Arctic continent" or "land as large as 
Greenland," of which the newspajiors have been teP- 
Ing ns. 

Reference to any one of tbe numerous maps of tbe 
Arctic regions on which Is sliown tbe route over which 
Nansen drifted lu tbe "Fram," In 1K0.3410, will furnish 
convlnclug evidence that the newly discovered laud 
must be of very small extent as compared with a conti¬ 
nent, When tfie Arst report of the discovery was re¬ 
ceived It’seemed possible that Ihe longitude had been 
Incorrectly reported, or that the explorers had reckoned 
their longitude from Ptilkova Instead of Greenwich. 


(liitloim, pilwl up MS thej are, deck above deck, and 
Ailed with highly inAaiumable muterluls, calls for 81 h>- 
cliil provision ugiiliist spread of Are lu the way of steel 
bulkheads, carried clear across the ship tram side to 
side and extending to tbe topmost deck These Arc 
bulkheads should lie provided with effective Arc doors, 
where!er they are liitersfK-te*! b.' the alleyways, aud 
Are drills, with every member of the crew at his station, 
should 1)0 regularly enrrled out. Each Are compart¬ 
ment as thus divided off should lie provided with Its 
own ludepeiideiit Are hose connections, and these should 
iJC numerous, well distributed and of large capacity. 

It is not the snmll Ares In the laisseuger aeeoinmckla- 
ttons. how-ever, which grow to serious proiiortlonH; the 
Ares that endanger the ship, such as this that broke out 
on the "Volturno,” originate below- d«*ek, and usually In 
tbe hold or In the coal hunkers. .Such Ares us the 
recent outbreak on the “Imptwator” are dlAlcult to got 
nt, and exceedingly difficult to put out. A coal hunker 
Are Is proverbially stubborn and persistent, and an 
oAk-er of tbe Navy has recently told us that In this 
sci'v ice. even tbcr l^g-cuutlnuod Ailing of au eutlrely 


It was found that tbe conditions were not favorable to 
such a structure, and It considers that nature baa pro¬ 
vided In the shore line Itself, with Its rugged range of 
mountains, and In the Interesting Islands guarding the 
entrance, an npproacti which is sufficiently Imposing 
In Itself. 

The most practical suggeatloii, one which we believe 
will meet with general aiiproval, la that for the con¬ 
struction of a vast memorial tablet lu the Culebrn cut. 
It Is proposed to form an impressive Inscription upon 
a great monumental surface at some point of promi¬ 
nence, and preferably on the east wall of the cut at 
the point of the deepest cut—*»2 feet—where the canal 
passes through Ihe CoutliientuI Divide. The Oommls- 
sion suggests that tbe tablet should be approximately 
100 feet In height, and somcw'hat more in width; that 
it should Ih> severely simple In design, aud that tbe 
lettering should be done in Roman V-ehaped letters, 
large enough to be easily read by normal eyes from 
the opposite side of the canal. It la proposed that the 
material shall be concrete and applied as a maeslve 
facing to tbe trap rock of the CUff. 


In eltber case the new coest might have been tbe border 
of a laud mass of grpitt! extjcnt, occupying the site of 
the hypothetical continent or arebUMlsgo required, ac¬ 
cording to Dr. R. A. Harris, to explain the Arctic 
tides, 1. e., the terra incopnita which the Crocker land 
exiiedltlon Is now seeking to attain from the south¬ 
east and the Canadian Arctic expedition from the 
south. This supposition was, however, dispelled by 
tbe deAnite statement. In a later report, that the new 
land begins 00 miles north of Cape Obelyuskln. It 
must therefore lie between the route Of the "Fram" and 
the Siberian coast. Moreover, as NanSen obtained 
sowndlngs of from 10,000 to 11,000 fleet <JiHy two of 
three degrees north of the Russian dlsooverlea, and 
found no evidence of land in that vldnlty. Nlcbolaa II. 
Land con hardly extend .very far north of where tt 
was ertually seen by Its dlscoverafs, and eati have no 
Physical conaeotlon with, tike «teaMre lands whWh. 
many geographers beUere to ngist nortb of Alaska ftUd 
egsteriUDOst Siberia. The prospnottw laijitehi vt 
dnson, or MacMillan, or AnMiiu)Mn~-«e the «art 
be-Hin|i otlM safe. * ' 
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IMM abi Ir^Etory Stca^ KllaifW Sil«t of i»xt 
jfflb Miain wiU bave la oomtnlwlon ^ dnnd* 
b»|^ ontl Q«rauuur «iD have 16. The tUeord notea 
(he feet that for a ahoit time at leeet, Great Britain 
irlli have reoohed Ita dedred ataodnid <rf two ships to 
one in bottieshlpe of the dreodnouidit type, 

Hie lure Tmnei CenpMed.—The borhw of the 
Mont d'Or tunnel between Fmnee end SWitserioad, 
which WM oonuaenoed about three years ofo, was 
eompleted on Ootober 10th, when the two tutgt which 
hod been workinK from the Swiss and the VVenoh sides 
met. The tunnel which is 3 3-4 miles hi length pieroea 
the Jure mountains from Fresne to Voiknbe, saving 
thereby a aeVen-mile detour by Pontsdier. The line 
will be open for traffic early in 1014. 

New Materid for AntomoMle Beade.— Experimental 
tests giving satisfactory results have been mode in Fronoe 
wi^ a new road-suifooing materiel, wbloh has been 
devised specialty for automobile traffic. U consists of a 
mixture of wbot is colled ".iron straw,” which oonsiats 
of fine filaments of iron in a wiry or fibrous moss mixed 
wldi oemeat and send. It is stated that the iron is not 
a waste prcduat, but it is mode by machines designed 
for the purpose. 

A Bey>8«ettt Cantilever Bridge. —An effective canti¬ 
lever bridge built by boy-scouts is illustrated in Engineer^ 
ing Newt. The bridge was built after a sketch made 
by Prof. D. B. Steinman of the University of Idaho. 
A 24-fo6t suspended span eonaisting of two fi-iaoh logs 
passes into grooves beveled at the ends of the 8-incb 
logs forming the cantilever arms, the latter being Imried 
under a rook fill, in inclined holee dug in the banks o( 
the river. The roadway consists of cross logs held in 
plsee by longitudinal stringers. 

Coat of ths Panama Canal. —Up to date the Panama 
Canal has cost S:il4,370,978. The totid coat when com¬ 
pleted will lie within the original estimate of 1376,000,000. 
Engineering boa cost 6185,316,095, and of this nearly 
684,000,000 has been spent on the Gulebra out. Sanita¬ 
tion— a fundamental necessity if the canal was ever to 
be built—has cost 616,250.104. The ssde of old material, 
the work donwfor outside companies, and water rentals 
from Panama have yielded the United States about 
610,000,000. 

A Olffieolt Bridge ProWem.— The eity of Calgary, 
Alberta, has recently solved a problem of bridge con¬ 
struction in a novel manner. The town lies on each 
side of the Bow River, that portion on the north bank 
being built on the high bluffs which border the river. 
To bridge the river on an incline to the top of the bluff 
would havo been to neglect the portion of the city 
lying at the foot of the bluff. To make a deep cutting 
would have spoiled much of the property. The problem 
was solved by oonstructing a level bridge across the river, 
and then gaining the heights above by an inclined tunnel 
bored through the cliffs. 

BrIUeb Fira-DIrector Gunnery Record. —The British 
battleship “Onturion" hM mode a fine record in its gun¬ 
layers’ test, wfadch may be oorapiuod with that of the 
“Arkansas” recently published in this journal. The firing 
was done under the Percy Scott fire-director system. 
A pair of 13.&>inch guns in one of the amidship turrets 
flr^ eight rounds and scored eight hits in 2 minutes 
85 2-6 seconds at a range of 7,000 yards. From another 
turret a gun crew of royal marines made six hits out of 
eight rounds. In each ease the target was 14 feet square. 
If the report is correct, this is a very small target for 
such a ,ange. 

The Straits of PaBama.--The chief engineer of the 
Panama Canal Company when the work was in French 
hands, Philippe Bunau-Varitla, in a dispatch from 
Colon, states that the oompletion (ff the look canal will 
mark the beginning of its transformation into a free 
strait at sea level. Varilla has always favored the con¬ 
struction of a sea-level cans! by the hydraulic method. 
He proposed commencing at a summit level fed with 
water from the Chagitbs, and using hydraulic dredges, 
successive longer reaches enclosed by end dykes being 
filled with water as the depth of the out ineieased. 
The soheme was not oonsiderod to be praotioable by the 
Isthmian Canal OommUsion. 

The Gaiud, the Merchant Marine end thn Navy.— 
Writing in the Naey, Wintbrop L. Morvlb points out 
that the Americon-Haweiian |iine has built and is 
building eight new veesela of six and eeven thousand 
tons for aervioe through the Panama Cotial, which will 
bring the nundier of ships to bo npsntad nhder this 
flog to 26, wlfh a carrying capacity of 225^ to 260,000 
tone of cool. These ships would be avi^hto to serve 
to coQkn for our navy (n cose of w«r, (Hber coeaMw 
owners are enlaiging tiieir fleete. and the activity has 
extended to the Groat Lakes shipyttfdsi the whpl* ont* 
oome of whieh, to sffeoting the ahvy, wCd be toot pot 
tody irfll n Atw dtot of ool^ be ihvatiMbWf bpt the 
todMped btot «riQ ptoyide a body of non tndned to toe 
’Wto 'Md ‘Sititobiy for onlhiitoMnt* ' > • 
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PreiStoOf Medrieh Peektos, toe well-known German 
physMat and editor of toe BeiblaUer su dsn Annalen 
der Pkpnk, died August 29th at the age of 68. 

The Next Eugenics Ce^ress.—It has been decided 
that toe next international Engenios Congress will be 
held in New York in 1916, on or about September 20th. 

The Nortoeaet Passage.—The Russian ice-breakers 
“Taimyr" and “Waigatoh’' left Vladivostok early in 
July on a voyage via Bering Strait to the Arctic coast of 
Siberia. It is proposed to renew the attempt made by 
the Mine vessels last year to round the Taimyr peninsula 
and pass through the Sea of Kara to Europe. 

Gasometers ss Aerlsl Ognposts.—In aooordanoe with 
a lesolutioa adopted by a gu congress rooenily held at 
Toulouse, a number of gas companies in France have 
agreed to paint direction and geographical signs on the 
roofs of their gasometers for the guidance of aeronauts. 
A munerical system of signs elaborated by the National 
Aerial League will be adopted. 

Walter Power Development In Iceland.—A consular 
r^Mrt states that on En^iith company has just purchased 
Dettifalla, the hugest waterfall in Iceland, situated 
about 36 miles from the seaooast, on the River Tokulaa. 
The company proposes to erect large works for produc¬ 
ing fertiliser from atmospheric nitrogen and to build a 
railway from the ooast to the falls. 

Cloth from Seaweed.—^The much talked of English 
project of utilising the fiber of a seaweed, Potidonia 
auetralte, as an admixture with wool in blankets, various 
kinds of cloth, and for the warp of carpets, appears to 
have come to grief. An order in Cbaikcery was recently 
made for toe compulsory winding up of the company 
engaged in exploiting this wtoeme. The embarrassment 
of the oompany is, however, reported to have been due 
to causes not militating against the feasibility of the 
prooesa in question. 

Use of toe Camera for Jndgiag Races.—An auto¬ 
matic photographic apparatus for judging races has 
proved suooesriul in France and will be used at the 
next Paris international race meeting. A camera is 
placed in lino with the winning post, and the winning 
horse, by breaking a thread, releases the electrically 
oontroUed shutter and a photograph of the finish is taken 
A similar devioe was used at the last Olympic Gomes at 
Stockholm, hut there the photographs were chiefly 
used as additional evidence in case of a disagreement 
between the judges. 

Vacant Lot Gardens in our large cities represent a 
form of practical philanthropy that is attracting favor¬ 
able attention throughout the country. In Phila¬ 
delphia. according to Uie last annual report of the Phila- 
delpbia Vacant Lots Cultivation Assotnation, the land 
is lent free of charge by the owners. The association 
spends about 65 a garden for plowing, fertilizer, sued, etc. 
Each garden is assigned to a family, which pays 61 the 
first season, 22 the second, and so on, tmUl the fifth 
season, when about the full cost is collected. In 1912 
442 families were assigned gardens, averaging about 
one sixth of an aoro. Tho families spread the fertibzer, 
and plant, cultivate aud harvest the or|>p8, supplying 
their own tables and selling any surplus. 

latereeting Work for Teleecopieta.—The Araenoan 
Association of Variable Star Observers has just completed 
its Second year’s work with a total of 12,900 observations 
to its credit as compared with 6,180 observations con¬ 
tributed last year. The aseociation has a membership 
of twenty olwervers, and is under the direction of 
Prof. B. C, Pickering, Direotor of the Harvard College 
Observatory. The value of oo-operativn observing in 
this line of telescopic work has been fully demonstrated, 
and it is hoped that more telesoopists will join the ranks 
of the aasooiation. Bore is a splendid opportuxuty for 
anyone wito a telescope of three-inch aperture or larger 
to engage in an interesting and practical line of soiontlflo 
researob. Those interested are requested to address 
WtUiam Tyler Oloott, Corresponding Seoretary, Nor¬ 
wich, Conn, 

How the OovernRieat Teela Paper.—In the SciuNTirin 
AMVkiOAN for Oetobia’ 4th, there apjieared an article 
entitled “How the Government Tests Paper.’’ Under 
toe heading “Analyzing Loaded Papers" there appeared 
toe fidlowlng statement; "The amount of aab thus 
obtained is really leas than the aotual amount of load¬ 
ing or flUer, which may contain water or other volatile 
agents toot pass off in tho burning.” This statement 
requiroe explanation, os it titoes no acoount of the 
natural ash et toe fibers used or the ash from other raw 
naatoripls. Except in the case of calcium sulphate 
flllcni, tlje amount of frater or volatile matter would not 
exoeed five or ten per cent of the weight of the filler 
present. As toe natural ash may be as high as 1.6 per 
cent of toe weight U the ps^, and in a tised paper is 
sddmii, it ever, lew than 19/4 per cent, it is ^parent that 
toe ittotemstit given wohki create' a false impression of 
wdoOded or sightly loaded pikers, where toe ash is in 
•Ktew ht the amount tif flUer in the paper. 


A Sectional Rim Spring Wheel.—August Gerleit of 
New York oity has patented. No. 1,066,267, a vehicle wheel 
which has spring spokes and a rim composed of separate 
sections. The outer ends of tho spokes oro wioured to 
the adjacent ends of their roapoctive rim sections. Tho 
connection between the spokes and tlie run is u sliding 
one. 

A Mowing Attachment for Motor Vehicles.—In patent 
No. 1,069,705 Otto Kluge of (ioleonda. Ill , ooitibines 
with an automobile flywheel a mowing (i<>\ie(j driven by 
a shaft operated from tho flywheel of the automuhilo 
motor, suitable controlling and supporting means Ix'ing 
arranged in oonnoctiun with the other part- of tho 
apparatus. 

Two Patents for Eye Protectors.—GillH.rt D (ieorgo 
of St. Paul, Minn., has secured two patents Nos 1,07(I,.iH4 
and 1,070,336, for eye protectors, in Isith of whieh two 
flexible transparent shields are arranged to overluji 
and are pivoted together, and in one patent the shields 
are concavo-convex so they may nest togetlur whon 
folded. When the shields ore opened out they prosiuit 
the appearanoe of spectacles and are similarly used 

Special Roads for Antomobiles.—Tho increasing use 
of automobiles in Europe is loading to the eotistruelion 
of special routes reserved exclusively for this class of 
traffic. One of tho first of these to lie built, in (lennany 
of extensive length is to run lielween DUsseldorf and 
Dortmund, and it will havo about 80 feet width tlu-ough- 
out the whole length, aoeording to the present project. 
As to the part of the route which traverses Westphalia, 
the several munimpalities are now discussing the plans 

Combination Lock for Sparking Circuit of Antomobile. 

—Recent publications mention a eomViiiiation lock for 
yse in the sparking circuit of an automnbilo in wliirh 
a pushpin combination look is utilized in I'omiileting the 
oirouit. In 1904 Fay Leone Fauroto of Ami Arbor, Mieh., 
took out a patent, No. 759,OCX), for an apparatus, the 
object of which was to provide a switch in the eleetno 
oirouit of an automobile which uireuit could be completed 
only by a predetorimued deflnito arrangement of parts 
not apparent to the observer. The parts to lie so arranged 
were the elements of a combination lock. Somewhat 
similar devioes have been provided in the patented arts 
in which oombination looks have been arranged in con¬ 
nection with the oleotrio circuit and some of the valve^, 
in some instances the fuel valve of an automobile, m 
such manner as simultaneously to control both the 
circuit and the valve. 

United States Leads in Motor Vehicles.—At the 

recent International Road Congress hold in London, a 
complete census of the world’s mot/ir vehicles was 
compiled for the first time. As the Umted Ktatos leads 
in the production of automobiles, so she also leads in 
their operation. It was learned that this country pos¬ 
sesses more tlian half of all the motor veliieles in tho 
world, the numtier, including motor oyeles, being ()28,1K.6 
as compared with England's 12.6,728 The balance 
of a total of 1,161,911 is distributod throughout the other 
oounlries of tho world. France rankevl third with 
89,186, and Germany fourth with 70,0tK3. The total 
number of motor trucks, included m the above figures, 
is given as 69,.556. Usually the numlwr of automobiles 
in any country greatly exceeds the number of trucks, 
although Germany is reported as having 49,120 trucks 
and o^y 15,018 pleasure oars. It should be noted, 
however, that these figures are based on n-iiorts dattsl 
June Ist, 1912, and probably fall far shorl of the aeti a] 
number of vohioles in use to-day U is estiiiialed that 
there wore no loss Uian 300,0(X) motor vehicles manu¬ 
factured and put into servioe during the past year. 

A Plaid Steel Ring Shock Absorber.- It is estimated 
that upward of 620,000,000 a year is being spent by 
motor truck users in this country for repairs and re¬ 
placements, caused chiefly by road shocks Tho per¬ 
manent Buooess of the whole motor industry depends, 
in no small measure, upon overcoming tlii. greatest 
enemy to its-progress and profit. In a former issue we 
gave a akotoh of a device called tho shock shifter hub. 
which is reported by the London General Omnilius 
Company to give every satisfaction for the purpose 
We have had a numVier of nxiuosts fur further inroirna- 
tion as to its construction. It may be stated that the 
part of thci axle within the wheel is surrounded bj lavers 
of ateol balls of alwntt Vi inch in diaiiiet<>r, left free to 
move in any direction. Owing to their fine points ot 
oontaot those balls act as a “fluid steel ring" around 
the axle and thus effectually divert from it and convert 
both lateral and vertical shocks into rotary motion 
as tho wheel fevolvos. The supierimposed pressure of 
the vehicle through the axle exerteii on the halls causes 
a centrifugal action which the road shock merely oo- 
oontuates in the chamber containing the halls 'I'lius 
the axle is entirely protected from shook, while in the 
ordinary rigid wheel it liecomos 'the medium of eoin- 
munioating destructive vibration to every filler tif tho 

v0hieU. 




Typists Than Women? i % 

' ••'"'huL 

Interesting Scientific Tests Made by X M. Laliy 


Are Men Better 


. 


Fig. 1.—MMsuring the muacular senaibiUty with the myo-Mtheatneter. 


W HAT art- tho aptltudoa eHSontlal to aucttMUH In the 
typewrJtlJiK profeaglon? How con thenc uiilltudCH 
be defined and lucasured Mcleutlflcally? Are nieti super¬ 
ior to women In the operation of the writing machine? 


) 8ucc«>MH In the phrases, the attention and oome higher intellectual two flue needles attached to an oeclllatlng toeer. The 

theae upliludeH facnlttea, Including imagination, abetractlou, judgment dlatance between the points of tlie needles la varied and 

Are nieti super- and reasoning. measured by means of a graduated slide provided with 

Mtliig machine? I will now describe briefly the construction and oper- a knob. The operator, holding the compass by Its item. 

applies It to the Closed hand of the blladtoldad subject 
so that the two needles exert eaual preasurea. Ha then 


J. M, Lahy has endeavored to solve these psychological tlon of the Instruments mentioned above. 


problems, and although I 


The haphl-esthestmatric comiuuM of Weber, Improved 


l»een carried fur enough to allow n definite conclusion by Toulouse and I’lSron (Fig. 8) consists essentially of notes the minimum distance to which the needles must 


to be stated, they )H)s- 
sess an niKjuestlonahle 
social Interest In i>ur- 
tlciilar, they jtrove 
that slow action, f)er- 
fectlv adnptc<l to Its 
purpose, l,s more effec- 
(tve timsi rapid hut 111- 
co-ur d I n 0 t e d move¬ 
ments, and also that 
the seiiHorliil reflcllous 
of typists are differ¬ 
ent in the two aoi.e8 

From the numerous 
subjects exnniliied by 
M liSUy eleven iwr- 
sons, varying in age 
from twenty to thirty 
years, were selected 
us being strictly com- 
iwruhle 81x of these 
were women, who hud 
hud from I wo to four 
years' iiractlee In 
typewriting, and live 
were iiioii, whose ex- 
jierleiice ranged from 
two to eight years. 

Inoniertoeffecl this 
classlficntloii, the typ¬ 
ists were ret|ulre(l to 
tyi»ewrlte an ordljiary 
text containing J,7<r.5 
letters and llgurcs, 
and thetr copies were 
snlimltted to the Judg¬ 
ment of a n expert 
typist -After this pre- 
liuiluary test M. Lahy 
meiisurwl, for each In¬ 
dividual, the Inctlle 
sense of pressure with 


estiieslraeter, the audi¬ 
tory r e a c 11 o ii-tlme 
with the d’Arsonval 
chronoHCope. and the 
muscular strength of 
each hand with the 
ROgnler-ChCron dyna¬ 
mometer. He also ex¬ 
amined, by means of 
appropriate tests, tbe 
memory for letter# and 



Fig. 2.—Measuring the strength 
of the hand with Rdgnier-Chdron 
dynamometer. 


Fig. S.—Measuring the tactile sense with the Weber compass. Ths opor- 
stor holding the instrument by its stem nnd applying H to n closod ksnd 
to give impression of two distinct eentsets. 



Figs. 4 and 8v~11is d'Anonval chronoseopc and the gietliod df ^giefgieat la 
mesauring the auditory resetion-time. 


be separated In order 
to give tbe Impression 
of two distinct con* 
tacts. 

In testing the mem¬ 
ory for letters and 
phnises, sttentlon and 
certain afwoclattve In¬ 
tellectual pruceaees, M. 
Lahy empioys an elec¬ 
tromagnetic apparatus 
which can be oiwrated 
at the desired Instant 
by pressing a button 
(see cover). I n this 
way approiirlate test 
objects are suddenly 
uncovered by tbe with¬ 
drawal of a screen, 
moved by the electro¬ 
magnet or an opposing 
spring. The examiner, 
watch in hand, meas- 
ures the subject's 
Quickness of thought 
by the number of ver¬ 
bal associations made 
In a given time, which 
should |s) long enough 
to make small experi- 
meittal errors negli¬ 
gible. 

The acuteness of 
muscular seuslbUity is 
determined by tbe 
minimum peroeptlblo 
dUtereoce 1 n weight 
between two little 
metal buckets of equal 
else whhfli are sun* 
pended alternately 
from the tip of ^ 
aubJeot> Unger. 
bucket is of eousianii 
weight nnd servee ag a 
standard of oompaftH 
son While the wei|hi 
of the othv bucket U). 
progtoaaivety luerimaad ; 
by the atMltlM 
metkil dtaka. iirhemyo- 
hhthdMwebpr of 
lwid«. kadi 

, (F1) . 

Amr wm «c mtm, 



























fteduictioii Gear in Relation to Battleship Fighting Power 

ft(W Redii^^ (siear Turbines Would Add Two Fourteen-inch Guns to the “Nevada ” 

fiaiijiw prlq)^}i».ln tb* 4 m1«& neeeimvf tat the tnrbloe bUdee, if they ere to utilise uuml)*^ one. fur which un efflcleiic.\ of oo to U5 iwr ci>iii 
l<iic ft ^ to otltfUia the nMK^iaa ftwwnt the enevsy of the etean eOetentiy, aud hence If the la claimed, has been luHtaliad on the United statea 

fliKmlnc POlNft HPOB It |}««n atsiDfteMueat. ms- speed of rotation Is limited, the denlred pert|)heral collier "Jupiter." Type number mo, which Iihk ahown 


idMaiheH^t (bM l« to b<ty> ttw total wftUibt.of tha ship speed can be aecured only by an Increase in the dlam 


ftnd «ii|tilp4«nt when sh« is ftflout, Hi the catdtai 
ttMt iiuetiliiMct hM to draw upop in ««tttoK out 


eter of the rotor. This brings with It the disadvantage 
that the turbines become objectionably large, and heavy 


the.plftlU) fbr big ebb>> Thus, in the ctie let vm say of to handle during Inspection and repairs. Purthennore, 
the "Meroda,** n ship of a7,<i00 
tons disptoement, so much of 
this diwiftcesnut Is devoted ^ 
the. hull, so much to the wottve 
power, eo uuieh to the ftmemeut. 
so much to the urnwr 
much to the stoimr nuA wleM* 

IftiMOwi DQutpmeiit Ae the ve^ 
suit of the ftppofthmineat of 
welgfata to theoe diaannt ro* 
qulteinents, we have to the "Ne- 
vadn" a ship 676 feet long. OS^i 
btoad. protected by 13^ to Ih* 
ioeb armcK with a sea epeed of 
30.6 knete. end carrying « bftt> 
tory of ten It-lndi gUBs. ‘Phte 
nprseents gu allotment of 
weight to the vsrions etements 
of the ship which resultB In what 
we b^re to be the most e0m- 
five battleship of her displace¬ 
ment in the world to-day. 

Borne other naval architect, 
however. rMllslag that be had 
the greftt dt^ilacemeot of 27,600 
Iona at his dlsttoeal, might have 
decided that auoh a ahtp ahonld 
carry a heavier battery and he 
might have desUmed one of the 
same stse, mounting twelve In 
place of ton lO-lnch guns. Rut The apurwhccln of n WeatingiuiiMe heUeeUlal reduction gear tor tranamltting 6,000 

In 4olng so be would have been lwrae«powcr at tHp station of the Cleveland Eleetrie Ulnmlnating Company. Effi- 

obUged to .sacrlfloe some other ciency in shop test ever M per cent, 

vftlnable feature In her design. 

Re would have found It neeewmry. let us say. to re- the large Cftaings necessary in turbines of great i>owei:, 


an edldeiicy of 90 per cent In n hriiUc test of 1(»,0(10 
horse-power. Is t)elng Installed on ii lurge scale In a 
German merchant ship. Type numU-r three, of which 
the Westinghouse-MacAlpine reduction gear Is the heat 
known lyt)e, haa bt'on placed In 
the collier “Neptune," of 
tons displacement and I I knots 
speed, in which it has shown the 
same mechanical etneleiicv of '.)s 
per cent as was roeahal l)\ Hie 
preliminary shop teats I’arsons, 
of turbine fame, has made some 
smaller Installations on thia ])rlii- 
clple, In high-speed imaatniger 
htsitH, which appear to la> giving 
good sutlafnction. At the pres¬ 
ent time, moreover, there art* In 
land service 22 sets of Weatlng- 
house gearing with an aggregate 
horse-power of about 2I).3IMI, and 
we present an Illustration of one 
of twf) sets of 6,00() horsr*.[lower 
which are uow in service at the 
station of Iho Cleveland Illumin¬ 
ating Company Fifty-four addl 
tlonal sets of gears, having an 
aggregate horse-power of OT.lHHi 
horse-power, arc under conalrnc- 


dnee the thickness of th« armor to that of a battle- 


The distinctive feature of the 
WoBtlnghtmse gear which, as cjin 
he seen from the illustrations, !« 
of the double bellcoldal t\is', Is 
that the pinion shaft and tsiar- 
■ WftBtlBgiuiiMe hcUeoUlftl reduction gear for tranamltting 6,000 lugs are supitorhsl hydraiillcitlly 

I atftthm of the Cleveland Eleetrie Ulumlnating Company. E1B- in such a manner that there Is 

over M per cent. an automatic eguallHition and 

distribution of the tooth pres- 

latge eaoinga neceaaary in turbines of great itowef, sure. This effort la secured by Jocallug an hydraulic 
liable to expand unevenly when the steam Is first cylinder and piston under each of tlie three pinion 


cruiser, or It would have been neoesaary to reduce the admitted. This Is liable to bring them lu Contact with shaft bearings, which are held In a common frame 

amount of coni carried and gtve to the ship a less gen- the blades, whoso clearances are uecessartly very small, The lubricating oil enters the hearing at the region of 

erous amount of ammunlttou and atoies; In abort, he atrip them from the rotor and necessitate the return of low pressure and la carried around to the region of 

would have been obliged In some one, or In several the crippled ship to the navy yard. high pressure, where a portion of It Is discharged 


ways, to aaerlflce certain features which make the 
"Nevada" such a flue all-round fighting unit. experimental work has been done in the endeavor to ruder this arrangement, the frame In which the 

One of the largest drafts made upon the displace- Introduce between etiglue and proiteller some form of shaft Is carried floats ui>on the oil contained I 

uient capital of a warahli* la that for the boilers, eu- reduction gear, by which the high spoed of the turlduo hydraulic cylinder, and, since the iiressure in th 

glnes and fuel supply; and for many years It haa been abaft could be reduced to the relatively low speed of iM*rmltted to euuallze, there Is a resulting auP 


During the iiast few years, a large amount of costly through an opening leading to the hydraulic cylinder 


ruder this arrangement, the frame In which the pinion 
shaft is carrlwl floats uimn the oil contained in the 


realised that, If some change of mottve power, ___ 

or Bome radical change In existing methods. 

could be made Involving a reduction In weights, "jj;" i 

it might be posatble, on the same displacement, ^ I V ^7^ f ' . j 

to produce a 8hl|> of greatly lucreaaed fighting - - r) 

power. When the ateam turbine made lU ap- iTriiIrrYl IrfTli ^ / 7 

liearance as a practicable drive, It was pnallcted v 7y' 

tbat its high efficiency and decreased weight N>^QJL' jra M rM .i l3 i BI' i «lWr~ i r3 ^,x 

would render fWa possible; but that these ex- “ 

IMCtatlone have not been reallaed to shown by 

the fact that the "Oklahoma,” atoter ship to the t ife>l It 

“Nevada," and of the aume displacement and | Sm nKf ! m j|T| 

armor protection, to being equipped with triple- ' ?*mT Ttret TpQt ■ 

expanahm, reciprocating engines. It waa hoped • . 

that the heavy-oil engine of the Diesel type • 0-^ ’ [pK' - 

would make poaalble the dealrad reduetiau in ' 

weight; but at the present writing It to agreed pTl [Xn ’ ( - 

umoug the most experienced buildera of oU en- KiAa fcAsI r h^TitA • ’ 'tJ ‘ ! 

glnea, that there to little how of this type of ' j * 

drive being Inatalled in batthsahlps for many ’ *•'" | ] C r 

years to coma Duri^ the past few years . I . 

however, there has beetl brouglit to perfection I 

an adjunct of the ateam tutUfae which prom- t . 

Isea to enabto that moat eljicient en^e to ! L . 

demcustnitie Its fall economy, both to weight ---——T LI.- 

and in fuel oonaumpthMi, as a dtlto for voasela . .. . ' ' 

of the navy and merchant niafhM. We reto^ Diagram ahowlag eavlng of space by ualng mecluuiicat reduc- 

to the redwstton.gaar, a devieb which makes it *1®" »“*■ Mgh-epeed turWnet In the en^ne room of 

pOBSlbto to oomUne the moat eeoaomlokl typo of • *6.6W-ton battleahlp. Saving of weight la 406 tona. 
turbine with toe meet eoonoihleAli typa of pro- 

pellar In any gtvea riilp* Thb dtfltontty with the ntarine the propeller abaft, without any aertoua loaa of effl- 


turbliw la a tmidantoQtai one* It Aes la the impoaal- 
btttty 0f recbncltiiig to® hiAh ,«iiwed of rotottog naces- 


alignment of the pinion ttH*th with those of the 
~~~~~~~~~~~~~~~~~~~~~~~ main gear, and there Is eotistsjuciill.v a uniform 

, j dlstrlhullon of tooth prcsHufe. Tlu‘ smoothness 

F ( V i V F I and entire almcuce of noise suggests that a ciish- 

Lln/««/«» lonlng effwt Is obtained by a small amount of 

cntralnwl air which amplifies the effect of the 

Tests which were made at the Westlnghouse 

-- --- — >— shops with 8 turbine of a capacity of 1,(KS) kllo- 

watts, at ;i,0(K) revolullons per minute, brought 
T int-lETl out the very ImiKjrtanl fact for marine purixises, 

kIM lOT l [ fl lCT n ^r ’ ^ i ni and parllcularlv for naval puriswes, Ihut the 

IffB Jr TW^- nnSh ■ efilclency remains practically constant over a 

■ t^i U ~ ff*?’ ' range of imwer, and with no apiwr- 

• (1-0*]ry fr~« B ■ diminution at the highest power attained, 

awn 'aWntaWn- nSmn ““d ibis in spite of the fact lliat Ihe turbine 

I'll bolug operated at double Its rated caiiactt.v 

iwWirEl 'i fc ni iiJ rrirVtfL ■bt’bTt ■ ’ Wl ' I tabulated results showed thnt, as 

■ 3 ‘ Ibe flow of steam was Increasctl, the water rate 

■ «r« J- was reduced. This reduction, moreover, was 

. [ . , , particularly noticeable at Ihe lower [lowers. 

• ' ' where, at about one tenth [Mjwer. u saving of 

; ■ r ■ ■ 17’/4 per cent was effected merely li.t douhllug 

' [ ' ■ _ the steam flow through Ihe f\nhine without 

-—-L-- - *—V-- changing the revolution—a result wliose l.eur- 

.—— ... I. .. ■ ..... I upon the <|U»»stloii of cruising s[ms‘(1s for 

gram showing mvlng of spaco by ualng mecluuiicat reduc- nnval vessels is apparent. 

I gear wUh Mgh-apeed turbines In the en^ne room of Important ns are the gains in eltlelenex. they 

6,666-ton bnttleehip. Saving of weight la 466 tana. are. If [losslble, overshadowed, [milleulurly for 

naval Installation, h.x the great saxing xvhieh 
the pnipeltor sbnft, without any aertmu loaa of effl- may be secured In xvelght and sixaee, the effect of xvhlch 
deucy. Theso eftorts have malted to the production In increasing the fighting r*ower of n battleshli) xvllhout 


of toree typo: I, tbq electrical, to which n high speed increasing Its displacement Is referred 1 


aftty to toeun high dfllqlttlwy 'to the taftom the turbine to dlcMt oonnocteA to a generator, mirient from 


tow ,u|mM 0 ^ rotation whlqh to ^ 


which drives a motor dii^ eouneeted to too piopoller; 


article. 

The principal mechanical and operating advantages 


hig h alfictahey to to* prapoM* ^ ttoto^no to ton ll, tho hydraoUe typu, which totroduces between the »f this drlxe W'hlch have recummended it so strongly 
at-.tto/ maritBl^^ iy' <1^, t&^ hjl h tosa powdr hod the pTOpener ahafk a reducttoh aour. which to naval engineers are; One, that high steam pres- 

of propiltori rtm may be hroa^ defined aff a buiu^itoatkd of a oeutri- sures may be used with superheat and that the turbine 

at fusal pUMP and a water lit; a dralgfat meebani- may be started quickly from tbe cold coudltlou without 

a^iiinplMh Aw ttiiteto uHt, ^ an to^bpcrtlon cal gear, ootwtoring of a ptoioa on too power tihaft gear- danger of casing distortion and blade strlpidug Two. 

A l^lh pefllltolroi.Wto^ is teg with • apu* wheat mt toe propamer shaft. Type the smaller dro permits the turbine casing to be made 









SCIENTIFIC 


rOMP/lRIBON OV BATTLEBRIP UAOHINERT WITH AHB WITBOOT RXDtICnON OEAR. 


Shaft U. 1* for ai knots epe«d . _ 

R. P M I’rojH'lUjre for 21 knots «l>0ed., 

N iiiiilKir of TurbtuHH 

NumUnr of Propollops 
Woijht of Turbinos and Goars. . 

Woiitlit of Turbino Kotor (largest) 

NumVwr of Turbine blades (about) 

Numlwr of Feet Turbine bl^es (about; 

Weight of Ijargest Turbine complete 

Floor spoee oeeupied 

Weight of largest iiieee of turbine 

Steam consumption iwr S. H. P. full specs! turbines only 

Total steam, all purposes, full siieed 


6(X) tons 
30 tons 
1,000,000 
270,000 
120 tons 
4,752 80 ft. 

30 tons 
11 75 lbs. 
417,000 




In two parts, with the elimination of clrcumferentiiil 
Joints and reduced cost of manufacture. Three, the 
Shorter uiid lighter rotor makes possible the use of a 
Btlffer shaft and the practical elimination of vibration 
with its consetpicnt blade trouble Four, the uptier half 
of the casing may he hinged and the lurhlnc readily 
oiK-ned for Insiieetton Five, the very great rcduetlon 
In the numlMir of hludes greatly lessens the danger of 
Mode siripplug. ,six, the smallor slxe of the turbine 
makes It possible to place the condenser directly be- 
nealli It—thereby .sectirlng a minimum loss of pressure 
and eliminating fhe large and cnuiboraome CAhausI pipe 
—and use tbe shell of the condenser ns n foundation 
for (be turbine. 

What Reduction Gear Would do for the “Nevada." 

U.> way of Illustrating tbe advantages In the way of 
space and weight saving and the more convenient sljse 
of the ittirts to Ite handled in repairs and overhauling, 
wn present the nccompnn.tIng tabular comparison and 
sr»me diagrams showing eight Bmall turbines gearwl In 
pairs to each of the four projicller shafts. The com¬ 
parison speaks for Itself; hut we cannot refrain from 
drawing attention to the reduction of 50 per cent In 
the weight of turbine, to the fact that the weight of 
the largest rotor Is reduced from 30 tons to l.k tons, 
that of the largest turbine complete from 120 to 11,1 
tons, and that of the largest piece of turbine from 
30 to 4 Ions. Furthermore, It should be noted that 
the reduction of 1.3 per cent In the total steam use<1 will 
mean a further reduction In the weight of the holler 
plum and in tbe weight of coal carried for the same 
cruising radius 

A Twelve-gun “Nevada." 

Now tbe r<‘diietloii In the boiler plant and accessories 
due to the 1,3 |iei cent sa^lng In steam used, would at 
u very conservallve estlmale secure un additional sav¬ 
ing of 50 tons of weight, which, added to the saving 
In turbine weight, means a total saving of 350 tons In 
motive iM>wer alone And this, the naval architects 
will (ell ymi. means that there will Ite about an c(|iial 
amount of weight sHwsl In the shlit Itself, making n 
total saving by the Introdncllon of the re<1uctlon gear 
of some 7tK> tons This, in turn, means that tlie two 
2 guu turrets of the ‘Ntusda” could be Increased 1o 
;i-gu]i turrets, ami thus we would secure an Improved 
“Nevada" of onl.v 27.500 tons, earrylug twelve 14-lnch 
guns, which Is the battery that will 1»- mounted on 
the 31,,'500-1 on "Pemisylvauln." 

Tbe ten-gnn "Nevada" eosls about twelve milllun five 
hundred thousand dollars. The twelve-gun “Pennsyl¬ 
vania" costt about llfteeii million dollars. Tbe extra 
two guns ami larger turrets on a reduction gear driven 
“Nevada" would fnlrlv well offset the saving in weight 
of motive power If this 1 k> true, u twelve-gun 
"Nevada' with reduction gears could be built for $2,- 
500,000 less cost lliaii a twelve-guii "Pennsylvania" 
without redudioii gears; which would mean that It 
would b*' possible to Imlld six twelve-gun "Nevadas" 
for the .same cost as live twelve-gun "rennsylvanlaa." 

This article Is itol irilended as a criticism of the de¬ 
sign of (he "I’cnnsvIvHiilH ” The Increase of 4.0(K) tons 
ov'cr the "Nevada” eovers not merely the additional 
two guns (111(1 their nionntlng, but many features, pre- 
Humablj, In the vva.v of better protection, larger fuel 
HUPiily etc. We merely wish to point out thol the 
"Nevodii," the most completely armored ship In the 
world, can lie miule to carry two additional 14-lnch gnus 
bv a mere redesign of her niollvc isiwer 

We coiumend tln-se fnets to tbe serious consideration 
of the Hnn’un of (Construction and Reixiir and that dI 
Steam Knglm'erlng when th(jy come to prepare the plans 
for the three nevv battleships which the Secretary of 
the Navj will recommend to ('oiigress. 

New York Electrical Show 

IIK New York Klectrlcal Exposition and Motor 

Show of IPl.'l ois'iied at the (Iruud Central Palace, 
Wevliiesday, Gctotier iSth. and will couttnue until Sat- 
urdnj, the 25th. inclusive 

The exhlbtltou Is well sup(>orted by the Federal Oov- 
eriimout. The^lcivartmoiit of Agriculture Illustrates 


with pictures, models, and maps what the Oovemmant 
Is doing toward the pnuecllon of our forests. There is 
an erosion model which shows the effect, of streams on 
denuded laud as agniiist well-foreated country. Tbe 
methods of signaling and fire fighting form an Inter¬ 
esting i>nrt of this exhibit. The t>epartmeut of Com¬ 
merce and Labor Illustrates how Btatlstlca are tabu- 
Intod bj (he Bureau of Censua with electrically opor- 
uUsl punching and sorting machines that take card rec¬ 
ords at the rate of 450 a minute. Another popular 
exhlldt of this department la a model of the Pedro 
Miguel lock of the Panama Canal. The model, 20 feet 
long and 5 feet wide, shows the actual operation of 
passing iHiats from one level to the other. The I>e- 
partment of the Interior is represented by a model 
of an anthracite coal mine In operatloi^ and shows how 
in tin- modern mine nearly everything’ Is done by elec¬ 
tricity The attention given by the Government to 
units and measures of electrical quantities la demon¬ 
strated In (he exhibit of the Bureau of Standards; 
while tlu> Reclamation Service shows what is being 
done In the West In the development of water power 
for the generatlow of electricity. In one corner of tbe 
building tbere Is a fully equipped mint showing the 
process of manufacturing coin from the crude material 
to the dual stamping press. The Pnited Rtutes Navy 
Is represeuhid at tbe exhibition by the bridge of a 
battlcshii) In regular working order, which demonstrates 
the electric slguallng derlc(>s used on our war vessels. 
In addition to this, deep-sea sonndlng apparatus and 
ijavlgnllng Instrumeuts aie shown. Field wireless and 
time firing apparatus for coast defense guns form the 
Interesting features of the I'nlted States Army exhibit. 

In addition to the Federal exhibitions there Is a State 
exhibit of model hK'ks and spillways on the Barge 
Canal, while the Bureau of Municipal Kesearcb also 
shows how the affairs of New York city are now being 
conducted 

One of the s|ss:lal featuren of the present show is 
the part that electricity is nowr playing In medical mat¬ 
ters The section devoted to elvsctro-therajveutlcs com¬ 
prises more than a dozen separate exhibits. One of 
ilK*se consists of a model hospital, where every con- 
celvnhle form of electrical aiipurutus has l>een luslalled 
for the l>eneflt of the patient and the surgeon, Tbere 
are high-tension machines. galvHiiic machines, slninwl- 
dni niuchlnes. lUHchlias* for ultra-violet light treatment, 
X-ray inuehlnes. electric incubators, hath cabinets, elec¬ 
trically healed blankets, etc. Particular stress is laid 
uiKjn the use of ({(wulgeii rays In locating trouble in 
various parts of the Isaly Iii (his electrical hospital 
may be seen a large electro-magnet with which Iron 
and stool particles mii.v readily be removed from the 
eye or from the skin. 

As usual, the growing use of electricity In the house¬ 
hold holds a prominent poslUon In the exhibit There 
are the customary devices for cooking, cleaning, wash¬ 
ing, etc., which have now become standurdized and 
show only minor improvement over those exhiblt(Ml In 
previous years. At one side of the second floor Is the 
electrical grill and tea room where electrically cooked 
meals are served. One electric jiower company domou- 
strales whal cun ta* done In the equlpuieut of a build¬ 
ing for electric lights. Including all the fixtures, on an 
expenditure of <60. Another company advertlsea to 
fit uii any clt.v honse within Its area of operations for 
<10, This coiniNiny also shows what can be don© for 
10 cents by the use of various electrical apparatus and 
appliances 

On the lop floor of the exhibition hall there Is an 
electrical farm and dairy. Four white cows are dally 
milked by electrlelty The method of clarifying the 
milk, separating It, iiasteuriziiig the cream and churn¬ 
ing 11 Into butter, all by means of electrical apparatus, 
Is here shown. The farm also Includes a imultry yard 
and chicken hatcheries where baby ducks and chicks 
are batched during the exhibition. 

Illuinluatlng engineering Is well reivresented by vari¬ 
ous tyi»es of lamps. Hpectal attention Is khown to the 
reprodactlou of daylight by which colors may be 
miltcbed. To demonstrate tbe ruggedness of (nnge t t n 
lumps a bumping device Is used which subjects tbe lut y p 


to severe Jars wittwHlVlaJqctayt tbe fflfiiiMMikL, 
nltrogeu-flUed lamp wUl probtkbX be m egUI>Hla|K' 
fore the show is over. This Rnip. «a me 
will operate with selT Ififfh oOdeiwijrt ettMttmittfflp: 
\i, wait pet candle-power egelwt 1 to 1% watt# at^fi 
preeent tungsten IniBps. , i 

Urn motor truck Is well r^cesented bjr any niu4o 
ber of exhibits whkih demonstrate the tecreaolug in|» 
of tbe electrical comuMWckl vehicle In the dty and Ih 
places where eleittrlc current Ui readily available. At 
the top floor of the exhibition, there la a deoKHuiira- 
tlon track and an electrical garage, completely equipped 
with battery charging apparatus, deueustratlng the 
simplicity of the charging operation. 


The Deatraetion of the Zeppelin Aitehip II" 

A s we go to press news Is received of the terrible dis¬ 
aster In which the new Zeppelin naval airship 
“L. II." was totally destroyed. It Is said that the ves¬ 
sel exploded in midair and that every one of the twenty- 
eight officers and men on board lost his life. Among those 
who were killed were members of the Admiralty Board, 
who were testing tbe airship before aceet’tlng her for 
the government It would be both unwise and un¬ 
safe to venture any discussion of this, the most fright¬ 
ful accident which has occurred not only In the history 
of Zeppelins, but in tbe whole history of aeronautics. 
Our readers may rest assured that a critical discussion 
of the catastrophe Will appear In these iwges as soon 
as trustworthy Information Is received from Germany. 

In last week's SoiBEtirio Amebicae a brief descrip¬ 
tion of the “L. II.” was published The vessel, It will 
be remembered, was tbe most pretentious thus fur con¬ 
structed by the Zeppelin Company. She had a length 
of 48T feet and a beam of 60 feet. Indeed, she was so 
large that a special abed had to be constructed In order 
to build ber. Unlike previous Zeppelins, she was pro¬ 
vided with three cars Instead of two. Tbe third new 
car was the equivalent of the bridge of an ocean-going 
steamer; for If was used only to navigate the craft. 
The passageway connecting the ears was contained 
within tbe hull and was not suspended beneath It, os 
In the past. 

No airship thus far constructed has ever been so 
powerfully engined The "I.,. 11." was driven by four 
separate euglnes In two separate engine rooms. Thi* 
total output was IMX) horse-ivower, emoagh to drive the 
craft, under favorable conditions, at a siMH-d of over 
fifty miles an hour. A trial trip undertaken on Sep¬ 
tember 6th last was considered aatlsfactory. 


New Railway Signal Ezperimenta in France 

O NE of the leading French railroads is engaged In 
making trials of apparatus for giving automatic 
signals to the engineer upon the locomotive In con- 
nttctlon with the usual track signals, and In order to 
test the method on a large scale it Is fitting out the 
linos from Paris to Dijon and other sections to the 
extent of 250 miles of double track, upon whleh there 
are 268 disk signals. As many as 140 locomotives are 
e<julpped with automatic devioes, and these consist of 
an electric contact brush mounted under the front of 
the locninotlve, and In the middle of the track. At the 
inxiier place the track has a short piece of electric rail 
which is curved so that 11 rises for a certain distance 
and tbe brush can make the contact with the surface. 
The current thus enters the locomotive and works a 
magnet device for a stgam whistle placed near the usual 
one, but having a lower tone, and this shows the pres 
ence of a "slop” signal at the point in (iiiestlon. Com¬ 
bined with the usual speed chart Is a device for regis¬ 
tering the present signal. The engineer then cuts off 
tho special whistle by pulling upon a cord. 


The Current Supplement 

I N this week’s Issue of our Rupplbmekt Mr. J. J. Ide 
gives an acconnt of the recent aviation meet at 
Rheims, France, lyj* tbe, contest for the Gordon Ben¬ 
nett Cup.—Messrs. Langmuir and Orange's paper before 
the American Institute of Electrical Engineers on their 
work on the nltrogeu-fllted tungsten lamp will be pub- 
llsbed In full In this and the following Isguc.—Mr. J. 
W. Feu'kes’ article on stone monuments la concluded 
In tills Issue.—There Is a common Impression that tbe 
staling of bread is due to its drying, 1. a., to Iom of 
moisture. A recent InvesUgntlon by Dr. Kate, reported 
upon In this week’s Issue, has shown that this Im¬ 
pression is erroneous and that the staling of br^d 
represents a reversible change of state almilar to that 
of rtvd mercury Iodide Into the yellow variety.—The 
Interaction between passlug ships, which. It will 
be remembered, led to a serious accident to tho 
"Olympic” and tbe "Hawke” sooh after the former wa ,i 
launched, has been the subject of a cueful In¬ 
vestigation by Prof, Ooodson to coltoborstloa with Mr, 
y. H. Thompson, Their report la pubUidied to this 
vyeek’s humjunnn. 
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X4 ttt« BdtU>r of tlw Bonmnno AiaaaoA*: 

1 am verjr moeb intorsotod In ttm NaaltB Of the con- 
fHVhat Are the Ten amteet InveUtlooar 1 wonld 
eleo iU» to know ttom you or your reodeni what ere 
the ten most needed inrenttons or diseorerles. 
Baltimore, Md. Whliaii Host. 


Wanted: A Hwawne Aninud Trap 

To the Editor of the Somatino Ambhoan : 

The publication of the appeal signed by George Foe- 
tot UovraU for a humane animal trap, which appeared 
in the September IStb iMue of your valued Journal, le 
c a step in the right direction. 

I admire the humanitarian motive that prompted Mr. 
Howell to write you, for to anyone capable of reading 
between the iinea must ap'pear In all its horrible detnlle 
the death agony of milllona of animals which have 
been caught and crucified in this barbarous manner, 
vl*,, by the old-fashioned steel trap with its terrible 
cruel grip. 

May 1 suggest that If one of the humane societies 
would offer a prise of fSOO through the SonuiTiric 
Aubbioait for such a humane animal trap, which would 
Immediately kill without torture, it would bo forth¬ 
coming within a year. A. Joocltv H. MAoyTif. 

New York city. ^ 


A PoMiblc Cue of Telepothy 

To the Editor of the SotsiNTiric AManiOAN; 

I quite agree with your reply to Mr. Rlohordson on 
the law of magnetic communication between human 
beings. The analogy between telepathio and wireless 
telegraphio oommunioation seems to me most remote. 

A recent <draumstanoe, which seems more than 
"coincidence," has upset my ideas oa to any law of tele¬ 
pathy. 

Lost winter, os wife of a State Representative, I 
spent a large port of the three months’ session os a 
\dsitor in the galleries. 1 knew the serg«ant-«t<anns 
in the most desultory way. 1 spoke to him probably 
not more than half a down timea duiia<t the session. 

About two weeks ago, the thought of Mr. B- 

came to me repeatedly one afternoon. I remembered 
on act of kindness to my husbuiid. 1 thought of his 
conduct on certain stormy occasions in the House of 
Representatives. Quite suddenly the thought came 
to me that he was in trouble. Irritated at spending 
so much time and imagining on a comparative stranger, 
I resolutely turned my thoughts elsewhere. 

The next day’s paper oontained an oceount of his 
death by drowning on the previous oftomoon. 

This seems more to me than accident. I am positive 
that I hod not once before thought of him since the 
close of the regular session in Mvoh. Mob. X. 

Austin, Texas. 


A Plu for Ml Incruged Patent Office Force 

To the Editor of the ScnonTinc AMXoicAn; 

As yours Is a scientific Journal, it le to be presumed 
that you will welcome any onggestlons that may offer 
a feasible remedy for the congested condition of the 
United States Patent Office. It will be observed from 
the weekly reports of the Offloial Oozatte that the mim- 
ber of applications awaiting offloial action is stoadlb 
Increasing, and it is obvious therefore that the Office 
force is entirely inadequate to cope with the business 
of the Office, and some solution of the problem must 
soon be devised, or the interests of inventors and the 
people at large will BaSef in consQ<iuence. On May 
l^th, lbl8, the number of applications awaiting action 
was S7,40S, and oa ftoPicniber fiOth the number had 
increased to 80,128, this belDK an tnerease of 2,688 In 
four and one half months, or a yearly increase of about 
7,000. From these figures it is obvtous that Oongress 
stMwUl provide a remedy for tlM» ekis^g evils, wblcii 
are becoming greater every year, aiM that must soon 
be ^edled or our whole patent tiyMani will be greatly 
impaired In Ita uaefulnees. Because of tteae Ikcts will 
ytm^ allow the to offer a few euggestiOBa; having in 
vi^ the expediting of baetiuMn ta the Patent Office? 
Vinf, that the numbef of dlviidoiw be incteaeed from 
forty-three to at least Ufty, and that the Olllee force be 
iaereased in Uke proportt^f and second, tl^t the num¬ 
ber of appltoatltfns {Nmdlng in the varlMte dlvtaions be 
efihaBwB as nearly a» poeetble, so that bt^ntors of 
aU, dasaes of taventtone yflU stand equal ehonee in 
tte a^wanoe of patante. llOw it WlU he observed that 
to a great ^spatlto to the ^tohdr ef applIeatlonB 
paoatag to the diflennt dlvtotoas; to atoe there are 
oeer 1,000 to eate, end to two of these thete are over 
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tifW to each, white to sixteen other divisions there are 
iMe than MO to each divielon. Mow it u obvious that 
titoto dtoparttiee to numbers should be adjusted, unless 
tbbre be some substantial reasons for tbelr retention 
eboam to exist and that do not admit of a remedy. 
Hie Inventors of onr country and the world pay the 
entire expense of the Patent Office and leave a surplus 
of 168,000 yearly to the Qovernment, as clear gain. 
Now In view of these facto, are they not clearly en¬ 
titled to the very best of service and an early allow¬ 
ance of all patents where the necessary conditions are 
complied with? Eowaxd W. Owens. 

Wagner, S. Dak. 


How the Indiana of Peru Uae Coca Leaves 

To the Editor of the RciEnnnc Aubsioan; 

An article In your issue of the Scientific Amebican 
of September 2(H:h attracted my notice, under the lllle 
"What is Cocar 

I thought perhaps It might be of Interest to your 
many readers to say something more about the way, 
and to what extent this plant is used, principally by 
the Indians of Peru, particularly In the high altitudes. 

In the latter part of IBIO and early part of Ifill I 
was at La Fundlclon and Cerru de Pasco, Peru, an alti¬ 
tude of over 14,000 feet. I saw there the Indians chew¬ 
ing these coca leaves, and they eurely must be a jwwer- 
ful restorative and stimulant To Illustrate: One dny. 
while it was snowing and raining, an old Indian, 
ragged, dirty, and altogether a picture of misery, 
ambled in to the lumber yard, and directed his weary 
steps to a large pile of lime, which was partly exiwsed 
to the rain. There he sat down and drew his pouch of 
coca leaves around to the front, and commenced to fill 
his mouth with them. After this procedure, he stealth¬ 
ily reached down and picked up a piece of lime about 
the size of a bazel nut and put that in his mouth with 
the leaves. 1 wHjt secretly observing his actions, and 
waiting for the expected effect ‘In about two minutes 
the old Indian's face was wreathed in smtles, and he 
glanced furtively from one side to the other as if he 
expected someone to intrude or disturb his pleasant 
sensations. When he thought all was secure be threw 
out his chest, and commenced to take notice of his torn 
and dirty clothing. A tom place In the knee of his 
trousera seomed to annoy him considerably, for he re¬ 
peatedly tried to fold It up and stroke It away, as If 
he expected It to disappear entirely, and would occa¬ 
sionally fleck away a particle of dust. 

The power of endurance of these Indians Is surpris¬ 
ing to Americans. Men, women, and children are 
scarcely more than lieasts of burden 1 saw an Indian 
hoy not over fourteen years of age and not over eighty 
IMiunds In weight carry one hundred tmunds of coal up 
a long hill for several hundred jards without resting. 

The women are often seen with one hundred or one 
hundred and fifty pounds of cool In a poncho, strtig- 
glliig up a hill, with a bal>y perched uisui this rsnicho, 
and the ult) woman spinning llama wool, which is 
wrapped around her left forearm to a spool and spindle. 
She spins with her right hand, with apparently no 
thought of the load she ts carrying. 

I susiiect that the women use coca leaves as well 
as the men, and also the children to some extent 
Almost every Indian man is equipped with a istuch, 
made from a cow hide or the hide of some small animal, 
with the hair always on (he outside. 

Those leaves sell In (his locality at five cents per 
ismud. I am Inclined to believe that coca leaves sre 
used more extensively In Peru than in Chile, for I was 
In the Andes Mountains in Chile and never remember 
having seen them used by tbe natives engaged in simi¬ 
lar work to that of tbe Indiaua of Pem. 

Miami, Arlx. W H. Heaoan, 


Repelling AenqiUuice from the Ground 

By C Dienstbach 

S O far as mltltHry flying Is concerned, the real lesson 
taught, by the Balkan campaign was the need of some 
effective method for repelling air scouts. As every 
uitlltary officer foresaw, the ordinary rifle proved far 
more efficient than artillery in forcing aviator scouts 
to withdraw. Field cannon cannot be discharged at 
high angles, and even howltsera have their llmlbitlonH 
In that respect The experimental aerial artillery 
thus far constructed fails to meet other obvious 
requirements. The reiielllng of torpedo boat attacks 
by baltlestatps requires special ordnance which must be 
capable of very quick handUng If it is to be ef¬ 
fective at all Yet this lesson, taught by every 

navy in the world, seems to have been quite lost utwii 
thos« who seek to iWoride our armies with artillery for 
the repulsion of aeroplanes. What is needl'd Is evi¬ 
dently an aerial gun ao mounted on a pedestal that 
tbe pointer can handle It like a rifle, raise it at an elc 
vatton of 70 to 80 degr^ awing It around and aim 
it by means of a BhouldOr rest or butt. 

It is worth mentioning Biat to 1871 Krupp made such 
p gun tor the expnss putpoae of hrtogtng down the 
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balloons which easily escaped from Paris during tbe 
siege. It is obvious that tbe caliber of such a gun 
must lie small, so that tbe piece may be swung quickly 
without the aid of mechanism. Large caliber Is less 
essential because shrapnel Is not very efilclent If the 
range is not only unknown, but also subj(>ct to quick 
change. Moreover, long riiiiges must be attained, not 
by largo caliber, but by high initial velocity In order 
to carry the shell as iiulckly as possible to the target ; 
otherwise it will be necessary to aim so far ahead of 
the rapidly and Irregularly moving object that exact 
firing Is out of the question and nil aiming merely 
guesswork. Long range is essentlnl becimse adjuslablo 
sights are in a way useless oguliiHl aircraft Only a 
point blank fire can reach a prying a i la tor wttb any 
degree of certainty. It Is very Important to note that 
the point blank range Increases with tbe angle of sight. 
At 00 degrees it is infinite; at 80 to 70 di-greea It Is 
well-nigh 80 to 70 per cent of the total range. 

In the light of all this it Is not difficult to ntider- 
stand why the high-powered modern mnaUetH used In 
the Balkans, which met most of these rtsiulrements, 
succeeded as well as they did against aeroiilanes They 
could be quickly and readily pointed ut the steepest 
angle, and the high initial velocity of their needle- 
pointed bullets gave them a very great point blank 
range. These needle-iKtlultsl bullets, invented not so 
many years before the flying machine's adient, seemed 
actually to have antlcliwted the military aeroplane it¬ 
self They Increased tbe horizontal (lolnt blank range 
from 800 to some 1,500 feet No wondi-r that In the 
recent war the Balkan pilots soon felt safe only at 
the great height of 0,000 feet. The highest sight of a 
rifle exceeds a horizontal range of 0,0(XI feet by very 
little; yet 2,500 feet alM)ve Adrlanoiile a RushIhii pilot 
on the Bulgarian side missed death by tbe luckiest 
chance, three bullets piercing the floor of his car 
The Oorbian pilot Rcherr, with the Turks, tells of four 
rifle balls that bit tbe planes of bis machine. Three 
of them pierced members of the frame at a height of 
4,000 feet 

The effect of musketrj lire against aeroplanes In 
the Trlitolitau compalgu was not so marked as In the 
Balkans because there were not enough skilled marks¬ 
men among the few Turkish regulars aud the many 
Arabian Irregulars to whom a modern rifle was not a 
mysterious piece of meehatilsni The seasoned men of 
a European standing regular arm.i, all familiar with 
moderu muskets, would have given a better account of 
themselves 

An aeroplane oier an euemj’s iiosltlon draws the con¬ 
centrated fire of hostile marksmen, who mnj be scat 
tered over a great expanse of ground and therefore 
among their great numlH'rs invariably Include whole 
crowds of exceptionally skilled sharp-shooters 

At 6,000 feet an aeroplane Bi*em» so small that It is 
bard to find when once lost from sight. High skill in 
marksmanship is essential to hit It Because rifles are 
always more numerous than cnnnoji, a compiiny of 
marksmen may make It uiicomforfahle for an aeroplane 
even though Its height he 6.(XK) feet At that distance 
from tbo muzzle the actual scattering of the bullets, 
even from a rigidly held rifle, is suoh that a certain 
percentage of bits Is almost sure to he scored Ileiice 
It liecomes very essenllal to armor the men aud the 
iltals of machines Since the striking energy' of a bul¬ 
let after it has reached a height of .5,txt0 feet is com¬ 
paratively low in spite of Its tremc-ndous penelralloii 
at shorter ranges, very light armor will serve Its pur- 

Panama Hat Industry in the Philippines 

O NE of the ambitions of the enterprising rhlllppiue 
Bureau of Agriculture Is to Introduce tbe Panama 
hut Industry into tbo Philippines. The plant from which 
these hats are made, f'ltrludoxHca palmata. Is now culti¬ 
vated In Javp, where hats are being woven from Its 
leaves by Javanese women and children, and the pro¬ 
duct Is said to compare favorably witli the common 
grades turned out In South America. The method of 
preparing the leaves Is very similar to that usial In the 
Pbllipidnes in preparing sabutan leaves for weaving 
sahutau bats. Tbe Filipinos are Hkl1l^ll hatmukers. 
aud in certain parts of the Islands hat weailng is the 
chief household Industry. Experiments In cultivating 
Carludovk-a palmala are now under way at the Lnmiio 
and La Carlotn eximriment stations In the Philippines 

A Radioactive Iron Mud 

T he famous .8t. Antal spring In Austria delivers 
radioactive water of marked therapeutic v-alvu*. hut 
It has lieen shown recently that the mud deiaisltcd by 
the spring has a much higher rudluartive value than 
the water. This Is the more interesting liecnnse this 
mud is nuiiiily iron oxide, Fe,0„ whlcli mi heating, dis- 
Holvliig, repreciptlating and drying v lelds increasevi ac¬ 
tivity Rtnce the emanation acts differently from those 
of radium, thorium and actinium It Is concluded that 
there must be present some uow radioactive element 
ilmiltr to ferric Iron, 
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The Passaic Valley Sewer 

Plans for Securing Wide Diffusion at the Outlet in New York Bay 


F cm tho Ian* twenty nillea of Ita course, the I'aiMalc 
illver is UitU* liotter than an open newer. The 
M'wuge from a iwipuiatlon of Ivio thirds of a inlllloii 
IKHirM Into this aUittKlHh atreum, and lU bottom la 
cloitged with deiwallN that have accumulated for yeura. 
The Ihiuld and llouthu! mutter move leisurely Into 
Newark Hav, and eveiitaall.t tliid tlietr way through 
the Kill >011 Kull Into upiar Now York Bay, whose 
>v8tera are already aurfeltwl with aewage from New 
York rlt.> , thence In due courae they reach the ocean. 
A amall part of the sewage also passea through the 
lunger course tirotlded hy Artlnir Kill and Staten 
lain ltd Hound Into the lower buy 
I’m jeurs the I’assalc Itlver luis lieeu considered a 
meiuice to health, and It waa decided some time ago 
to parallel the river, from Paterson on, with a largo 
trunk sewer which would Intercept not only the sewage 
that now jsairs Into the river, tail also that of several 
more towns ineluded In what is kuowu aa the Pussale 
Valley Idstrlct. The area of this district la eighty 
aiiuare miles and H oontaius twenty communltlea or 
townships. The total iiopulatlon thus served would bo 
about three quarters of a million. At the present rate 
of growth. It is estimated that In 1040 there should Ih> 
1,0 million Inhuliltants Iti this area. The prladiail (.•on- 
(I'lhiitors lo this sewer must alwa,vs l>e Paterson at the 
head of this sewer, with I25,tl00 luhabltants at the 
present time, aiirt Newark at the mouth of the Passaic 
Ulvcr, with a population now of ;j47,4ao. 

As Newark Bay Is cut off from direct cotumuulcallon 
with the ocean. It la planned to run the sewer under 
Newark Hnj, and dlnnrtly Into upiier New York Bay. 
nt Kohins Heef within the New' Jersey Stale line. 
However, this has led to a great deal of opimsltlon 
uiHiii the iHirt of New York State, which cuuteuds 
that the sewage mast ifass through New York waters 


before It can dud its way to the ocean, and New York’s 
sewage problem la bad enough uow without baving 
to take Into consideration the sewage from a neigh- 
boring Stale. On the other hand. New Jersey has 
agreed to eslahllsh a treatment station on the west 
shore of Newark Bay, where the sewage will undergo 
a thorough mechanical purlflcattoti. The Passaic Valley 
Sewerage ('ommlsstuners guarantee that there will be 
alMtence of sust>eii<ted ]airtlcles. of objectlouahic deposits, 
and of (slors due to putrefaction of organic matters 
contained In the sewage that pours into New York 
Huj : that there will he pructleally no grease or color 
and no Injury to public health, or to the proimrty of 
the fnlted States situated In the hartsjr of New York', 
and that there will not bo enough reduction in the dis¬ 
solved oxygen content of the waters of New York Bay 
to Interfere with ma.for dsh life. 

This gtmruntee Is made with the Indorsemcut of the 
t’ulted Stales, which Inler>ened between the two 
States, and which, >nith the asseul of New Jersey, shall 
have represeiitutlves designated by the Secretary of 
War to lnsis?ct the csmdltions and working of the 
sewer system at any time, to determine whether Now 
Jersey Is living up to Its inmtrnct. Thus New Jersey 
claims that the new sewer will be a blessing rather 
than H nuisance lo N’eiv York, for the very sewage 
which n«*w OowB Into New York Bay through Kill von 
Kull will undergo a thorough treatment and puridcation 
Imfore discharging Itito those waters 
The method by which New Jersey exiiects to carry 
out her part of the contract is lutereatlng The m*wer, 
which will start with a diameter of 3 feel t» inches in 
Paterwin. will rapidly Increase in diameter to 0 feet 
at Pnssolc, 10 feet at Niitloy and 11 at Newark, reach¬ 
ing the pumping siatbiu ul Newark Bay with a diam¬ 
eter of 115.H feet Here it will ,H« at an elevation of 


28^ feet below mean low water, and will paaa ttanoqgh 
treatment works which will be described below. 
carry the aewage under Newark Bay a prewnire tunnel 
will be driven through rock 300 feet below tea level 
The tunuol will be 12 feet lu diameter. On tbe othgv 
side of the bay it will rUe to 80 feet below aeg tovet, 
and will continue at that level to New York Bey, ter¬ 
minating at an outfall station at BoMna Beefi twe 
miles offshore. Here It will riae to 20 feet below aen 
level, ao that access may readily be had to valyee for 
cuutrolllug the flow of the sewage. From the eutflan 
station, pipes will carry the eewage down to a depth 
of 40 feet, before it will be allowed to diacharge Into 
the channel. 

At tbe treatment station, tbe sewage will first paaa 
through coarse screens to remove all tloatlug matter, 
and then through grit basins and fine screens. There¬ 
after It will be pumped through aedlmeutatlou baalue or 
settling tanks. Provision will here be made tor re¬ 
moving grease, floating matter, and all aoUds, and the 
clarlfiiHl efllaeDl will be forced through tbe preaauM 
tunnel to New York Bay. 

Tbe terminal station in New York Bay, as shown In 
our llliistratlou, Is an octagonal structure of concrete, 
with a fnclug of masonry, and protected by rip-rap. 
At this ix>lnt the tunnel will connect with three out¬ 
fall plites, furnished with suitable valves. At pres¬ 
ent only two of these outfall pipes will be used, but 
provisloD is made for a third pipe which may be needed 
la tho future. These outfall pipes are eight feet in 
diameter, and they will run down the eloping banka of 
tbe reef about 60 feet apart, until they reach a depth 
of over 40 feet below mean low tide. Here tbe outfhll 
pipes will branch into diacharge pipes, extending across 
the current and spaced a hundred feet apart They 
will be laid in trenches on the bottom of tbe bay, and 
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I Hertr to OMoiiMiifitoto tfeit Itoath 
llaa« ill •» Autt^toa*' 

iatb im serial derby was beW to Now 
iPliSs«|i#to. itodw toe soaptoos of Ibe Aeronautical 
toMtolRiVto order to oatameraorate tbe tenth anal- 
nilMl|ir,'inf tbe acWeroment Of bnman flight. It waa 
m Btosmber iTth. IflOfl, that Wilbur Wright flew toKt 
fltot Hawk. Nmrtb Garaltoa. No more striking 

•todHMWi of the adrasoe which has been made In aria- 
ttoto'SMlce that memorable day could be offered than toe 
iMfswinrr-n of the machines toat flew over Manhat- 
taai»lMa»d, AU told, seventeen aviators entered, but 
mdy tore made the flight The start was made from 
Um gronnds of the Aerouauttcal Boolety at Oakwood 
ITirtg^f- Staten lafatad. The eourae waa around Man- 
bafllM island, a dtotaace estimated roughly a* dU 
Mtoto A stiff ntwthwest wind waa blowlug at the rate 
aC. dll' miles an hour, which put the skill of the pilots 
to tow test The best time was made by W. 8. Luokey 
«a« 100 herse-power Curttss biplane. Hte etopaed time 
ssto' SO mtoutes end Si aeconda Next cathe Frank 
Mltoa. also to a lOO horse-power Curtiss'biplane, who 
d the dtotanos to 54 minutes and SO seconds. C. 
a Wood to an 00 horse-power Motoant monoplane 
I third, and bia elapsed time was 5S mlnutea 


aadr3# nawnids. Itoe tourto was i, Guy Qllpatztok, who 
■' ptt jitoyl .su SO hMM^owar Sloatto-DeptoduMto ovar the 
to 1 bow 9 mtontto and 62/6 asoonda. Tony 
JansHtt llllktoltod tost to a 7S horse-power Benotot M- 
ptaBA bto Btopssd time betog 1 hour 14 mtonton and 7 



Ceuree ef the PasMlc valley sewer snd territory 


seconds. The New lock Ttme» offered three prises of 
41,000, $700, and 4500 to the men who flnished Unit, sec¬ 
ond and third, respectively. The Aeronautical Society 
offered a silver cup to the throe aviators who dnlsbed 
first, aecond, and third. 

One of the entrants was Albert J. Jewel, who left 
Hempstead, L. I., on the morning of the derby, Intend¬ 
ing to land at tbe starting grounds. He has not been 
heard from alnce. Two fishermen saw him drifting out 
to sea. It Is probable timt, 1t)8lnB his way above the 
clouds, he perished after his gHsollne gave out 

The Balloon Race for the Gordon Bennett Cap 

T he International race for the (lordim Hoimett (’up, 
which started from Paris on Hundsy, <)<’tolM-r 12th, 
was won by the American balloon "(JtMHljfar,” which, 
with Balph H. Upson and Ralph A, 1>. Prestmi tm board, 
covered about five hundred miles. The American liul- 
loon "Uncle Sam,” pUoted by Oapt H. E. Iloneywen, 
lauded after a flight of about 250 miles on the l''retich 
cosBt south of Brest Third In the race was the Italian 
balloon piloted by Agostini. It also descended on the 
French coast Tbe "Goodyear" was the only hulUaui to 
cross the English Channel Landing within a few .yards 
of a steep cliff on the northeast coast of England, on 
Dompton cliffs, near Flamlswough Head. It narrowly 
escaped disaster. The men on board descended simply 
because of fog, mist, and wind. 

The PflMinff of the Sailing Ship 

T his U the theme of a report, from the American 
consul at Hongkong, and Is Illustrated In the sta- 
Usllcs of that port. Just one sailing slilp enlered Hong¬ 
kong In the year 1012, as compared with (5Kt', one fourth 
of the total entries, In IK'fl, No sailing ship of Euro- 
IMjan type Is now engaged In regular trade to Hong¬ 
kong, and eVen Clilnese Junks aro being robbed of local 
buslneaa by power vessels of various kinds. In the 
fiscal year ended June 30th, 1012, slight l.v o^er 1 per 
cent of the tonnage entering ports of the rnited States 
from foreign c»inntrle« represented salting vessels, 
while In 18«4 such shlrw wade up more than 42 iwr 
cent of the total entries 
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The Work of Aircraft in the French Maneuvers* 1913 W 

Aircraft Were Not Conspicuous, But Nevertheless Extremely Useful 

By Migor H. Hannerman-Phillips . ^ 

T he inoBt Htrlnsrat precautlonn were taken thU year poaoa), six heavy cars, eafeh drawing a two-wheeled they hare stood the test of tnanevvaVa eiell'4|lMii 

to pr(*w>rve the secrecy of the orders mid movements trailer or “prolonge,” and two traveling workshops. year and this year. ^ 

of the two adversaries. The result was to increase the These last ore of similar type to those employed by Last year the work of the aeroplanba attWllJlllB 
realistic side of the oiieratlons, but at the expense of the British Royal Flying Corps at maneuvers this year attention; reconnaissances were carried o« 

Information Not only, tiwi, have siwtators aeen very and kJiowti os the “Delahaye" traveling workshoim. the hours appointed on a programme rW tfjPW «f tWl 

little, but the comuiandors tbeiiisHlves, and even their The equipment comprises a lathe, drilling machine, weather, and the opposing commandera www on tab 
staff officers, have found It most difficult to keep hi grinder, Nhatdug machine, baud saw and circular saw, whole kept constantly and accurately InfOnaM Of tile 

touch wltli the course of events Besides taking cover each driven by Us own electric motor, whoso actuating movements of the enemy's troops. No aCrkWW acoMcUt 

In w.ssls, by the side of hedges. In build- waa sustained by any of the ptMM,«MMl|h 

lugs, iiniong hushes, and under carts and some of the machines auffereA eonaMOr- 

uw>ii suiin/nv itiirinff sbly. The BeroplaneB ready foV ACttoa atl 

I aasembled at the place of c o awwt w a t lWP, 
prior to the commencement of ;il» Hgfb 
euvers, by way of the air and oMwmn 
home by the same route. Since then .« 
great campaign has been earrlod on 4n 
France by Individuals and socletlea tor In¬ 
creasing the rate of progress In mlUtacy 
aviation* Improving the matMel atad or¬ 
ganic tlon, lucreaslng the trained peraea- 
nel by iMssIng young men tbrouiih the 
aviation schoola before they do their mili¬ 
tary aervlce and providing landing i»iaees 
with hangars all over the country. 

Numliera of aeroplanes have keen 
bought by various provlucea, aoctetta), 
commercial houses, and private IndlvUI- 
uala and presented to the Oovernmeat m» 
voluntary contributions In token of their 
sense of the importance of French aertal 
supremacy. The manhood of Fraaoe 
which iMsaes through the ranks has the 
enlightenment to understand the Imtwrb 
ance of the development of aerial ett- 
dency for war purposes, and acts atmord- 
Ingly. 

I,ast year the aeroplanes at the man¬ 
euvers were the cynosure of all eyes. 
Much was exiieeted of them, and they did 
much, but their work was not so system¬ 
atic as It might have been. The pitots 
were mostly picked men, but the amo- 

_ plane servlet* was lu the main more or 

were formed at each of these lust two less of the nature of a keen Irregular vol- 

pluees. „ * ... , T, u unteer force. 

Each side had three 'esoadrllUs*” of Scene of thia year a French maneuvera. Although at this .vear's maneuvers aec^ 

aeroplunes with complete trnnsiiort and planes have not been seen as frequently, 

reserve The •'eseadrllle'' has been stand- I .. ~P<*rformpd by them has been bci- 

nrdlzed as the French military aviation ' V| ler organised, but there has been little or 

mill, and its iiersonnel and miUerlal are '' >'sV ;''>^ no selection of individuals, either as pilots 

... ■'* '' .or observers, for siiedal duUm. Instead 

of the airmen being left to room more or 
loss without a definite object over dis¬ 
puted country, they have been dispatched 
to different points with speclllc missions 
to fulfill. From the exiierlinental tioint of 
view It Is on the use of the motor and 
not on the aeroplane that attention has 
been concentrated. An elaborate trial of 
the motor car was made lu the vlctuaUng 
of the troops, but the most Important test 
WBB that made with the new French heavy 
field gun, which Is Intended to rejily to 
the lOfi-mllllmeter and 130-inllIlmetcr 
Krupp guns of the Oormun army Those 
guns were drawn by specially-but It motor 
tractors of 35 horse-power, which are pro¬ 
vided with a drum and chain cable so as 
to enable them to pull the heavy guns out 
■J of soft ground. The tractors can carry 
parts each joai .\giihi. the strain on a weight Of 2,500 kilogrammes, and they 

pilots i)f uei'oiilanes is out of all propor- Motor traction played an important part in the French maneuvers. can in addition draw a weight of IS tons 

flon groiitcr limn on the pilots of dirt behind-flliem. ‘Their speed la 15 kilometers 

gltiles, and tin- luvsont *jHilmnte of the per hour, and they can climb a gradient 

probable period of efficient flying on active service Is current la supplied from a dynamo driven, When the of 10 lu 100 with a full load. The aoutherii army had 


In wmsls, by the aide of hedges, In bulld- 
Iiigs, iiniong hushes, and under carts and 
wagons, and eveti railway tmeks, during 
daylight, th** troops In a contemiHjrary 
battle (which may last for days) will 
often march by night. By day they will 
file, like Bed Indians, under trees and 
hedgerows, or lie still In the long grass 
await lug the luouienl to strike. Every 
[‘recantion has to Im taken so that the 
enemy may not dlseerii movements or 
direct the dtstaiit fire of his heavy artil¬ 
lery on the closed rnnks of a marching 
column. The result is to iticrease the dlf- 
lloulty of conimaiidlng every sort of unit 
and to make the art of war far more of 
an Intellectual exercise than It hue been 
even in the recent past. 

Mist and rain complicate matters and 
the French airmen had iMvth th(>se and the 
iilglit marching of the enemy to interfere 
with their observations 

The basis of the grand maneuvers of 
all arms In France was the victualing of 
the armies, for which both fresh and 
chilled meat w-as to be used, the employ¬ 
ment of the aerunantleal services, and the 
transport lu coanectlon with these two 
services. In the area which lies between 
Aueh, Ageii, Monlaulmn ntid Toiilouse, the 
soutliern arm) being liHMed on Toulotise, 
the northern army on Ageii Aviation 
camps specially organlwd, so thnl they 
could bo struck and iiacked on the lorries, 
ready for trausistrt, la less than an hour, 
were formed at each of these Inst two 
places. 

Each side had three ‘‘escadrllU's’* of 
aeroplanes with complete transport and 
reserve The •'eseadrllle" has been stand- I .... 
ardlzed as the French nillltary aviation 
mill, and Its iiersonnel and material are , ' 

designed with the object of keeping six i ’ 
aeroplanes permanciitly la the field. The 
short period of the mnnenvers can only 
give an ajiproxlmale Idea of the wear and 
tear which the strain of an actual cam 
palgn would bring to liear on IkiHi the hu¬ 
man and mechanical eotniainents of this 
unit, hill fairly eoaservallv'e British esti¬ 
mates liiised on the experiences of the 
work of Instruction at Sallstmry I'laln 
and Farnliorough give a very short life to 
a heavier than air ranchine In eonstaiit 
use The Biltlsh .Secretary of War has 
stated Unit tf It Is rei]ulred to have 100 
aeroplanes ready lo fly ul any given mo¬ 
ment, there must he '2tH) in liaiid, and his 
critics maintain that In order to have ItX) 
aeroplanes elllcleiit unit leady for war it 
Is necessary to buy .'MHl additional mn- 
obiU(>s or the cipilialeiit ntimhcr of spare 
parts each yeai .\galii. the strain on 
pilots of aeroplanes Is out of all propor- Moto 

tton greater than on the pilots of dirt 
glhles, and llie pivsoiit estimate of the 
probable period of efficient flying on iicilve service Is 
three montha If the .svtator is not tp risk physical and 
nervous breakdown, and the same remarks apply to 
aerial observers. Matters will alter for the better la 
this respect no doubt ns time goes on and machines 
Improve, but that la the reasoned optnion of exis*rts at 
present 

The transport for an ‘•esendrUlc,” accordingly, Is In¬ 
tended to curry, hesides the isTsoimel, a generous pro¬ 
portion of the spare parts, Ihe field luingurs, workshops, 
and aerophiiicM themaelvca, complete, but dismounted. 









Motor traction played an important part in the Franch maneuvera. 


est, by the 20-,K) motor. Fitters’ and c 


seven of theoe macltinea, whicb drew t 


p included In the equipment as well a^ls and a heavy gun h 


IS a full comiileraeiit of metal and woodworkers' tools. 
The driver Is .situated over the engine, thus ecoiiomlx- 


If the aeroplanes did not catch the eyo their perfora- 
ancea were nevertbeleim signally useful and much Bit¬ 


ing the nvalluble length. For somewhat more thatt predated by the generals and their atalTa. One graiF 
half the ivody-Ieiigih the lower half of the side swings commander declared that, thanka to his air seouta, ha 


^ the horizontal, aupported at the ontward really knew i 


corners by strung legs, thus forming a valuable ekten- 
sloii of floor space; the upper portion binges upwaltl, 
forming a roof lo the extension, and a curtain Is'pro- 


» about the enemy's toovementa than 


atmut those of his own troops. 

*he operations were under the personal (Mredloo dk 
Osn/Joffre, chief of (he general stsff, assisted 


•prokiiiges ■ for carrying aeroplanes, and these have a 
Umber attHcliraenl, like that of a fleld-guii, by which 
they are hl(chwl as trailers to motor vehicles 
The complete transport consists of three motor cars 
and two motor cycles (for Inter-cotumunlcatlon pur- 


iho two-whceled vided against the wentiier 'nie'mschihe Is constructad da Clnstelnau; this latter ofilcer sulMsiluaHtly Sttat^' 


to climb very steep gnidients and to traverse the woi^ British army sxerdses at the hittsr of 

country. -i • ' timiber. .... 

It stands to reason that mueb money and brains The fOrebs Wers divldaiMuto a noftlidu and a south- 
have gone to the making up of these excellently organ- ern force; the former, cotMlnrincof thb twalfth lodaigh- 
Ized and carefully thought-out tranmwrt unlta, and (CtmoutM «a pays «r.) 
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ft p HtOioat^ tlbat bonrt In tile 
«one to WQjtortti*, but tiuit 
m mm. He them to hie 
f, ntoeb iB tltot of drawlito e mn 
tofURe :^rom » Los Angeles gss woriu 
Ito « tolquetting tnitchlne tb«t oooverts It 
9!^ dnst and waoke are oo to- 
toUem to the ej'es that the driver adiHtoid 
toNB ialtoteB tor hto own nee. and then 
^r tor tala faithful beast They 
neigtretty, but they give solid comfort 

. $ttlA Psgremait in ft WaslMnit 

M ehJect leeson In the proper gront- 
<£% iM of brick pavements was disclosed 
Igr'the mcent Ohio floods. The roadway 
waw.ftwaded by a small crook which ratoi 
haftoMrUled to the proportions of a river. 

A athfte retaining tvall was wrecked and 
half the roadway washed out The con- 
erata bate toil away to pieces, but the 
hetok surface stands to-day aptwreutly as 
flras SB ever and ca|»ble of bearing the 
walidit of an automobile. The unsupport¬ 
ed, gortton cf the brlok Is eighty feet In 
lansth and seven feet In width. The road 
wlU be refilled and tamped laterally be¬ 
neath the paving. 

The Pedrail Motor Truck ftnd 
Trailer 

I T is some years since the original ped¬ 
rail steam road locomotive made Its ap¬ 
pearance In Great Britain, and In the 
meanllme many Important developmenta 
have been made, which have culminated to 
a motor vehicle and train working upon 
the same principle. This system aroused 
connlderabls Interest at the recent Com¬ 
mercial Motor Exhibition In l^ndon. It Is 
the eighth vehicle of Its type, and In Its 
design many ImtKirtant new features have 
been emltodled. The most salient of these 
new details is the introduction of an anti¬ 
friction spring-roller chain of novel de¬ 
sign, whereby friction Is reduced to an 
liislgutUcunt point, the flange and axle 
friction which existed In tonuer models 
having l)een eliminated entirely. 

The Dischlue has a iierfect walking ac¬ 
tion, similar to that of a centipede, to 
which respect It differs materially from 
the so-called "caterpillar." Bach foot Is 
posfMwsed of a perfectly articulated ankle, 
which gives It the desired freedom of mo¬ 
tion while negotiating road obstructions. 
An ingenious means of causing the feet to 
approach and to recede from the ground 
horlBontally while preserving equal slic¬ 
ing, has Ijcen perfected by briuglug the sus- 
iwnsion rails Into different planes when 
guiding the font carriers. The burlxontal 
apiwoach of the toet to the ground allows 
of their close proximity when takliig or 
about to take a load, and also prevents 
any obstructive matter such as stones and 
so forth from being caught and squeesed 
between them. 

Bach imdrnll places two and three feet 
on the ground alternately, and the force 
exerted by compreaaod springs Is so ad- 
justetl that any two fegl together cau 
carry the load tor n^hlltb they are de¬ 
signed, while one toot hloBS would l<e un¬ 
able to do so. Consequentt:^, when an ab¬ 
normal load Is thrown up<m g slugle foot 
It simply rises, ahd the obstruction Is 
passed over without the customary Jolt 
experienced In other vehicles When three 
feet come into play, the load still Is sup¬ 
ported only, there belug no lifting effect 
This Is because the springs are tocailitble , 
of more than a certain definite extension. 
Tlie springs mentioned above are com¬ 
pressed by ibolto threaded ^hropgb them, 
the bolts thus being held ye^lmUy, while 
their Ipwat extremftlea gro ftp to move 
sidewaysf Uke the^ '(flapper to a hell, and 
are attodhed to the tosti,, whtidi than Is 
oapaWh of a uertato side ntotlon QpnMled 
hy the hprlpgs, and which is broagbi; into 
play when pegottottog. a coiher. 

A <mhtoiMirlveo pedrail vehlcie can he 
used tor baultog trailers. Tbuto, wt^goos 
ato of idmihif ttot jtod 
poim a dsvtea known hs a "htofted Julilt** 
to oBtohdiM to attach fmUtog wagim 



Auto fogglea to protect a horaa’a 
eyea from duat 


Hlgfa-tonaioii opon>alr switching 
station. 



A waahovt that did not diaablo a brlck'pavod road. 




Omamonttog a dam to Aaatria. 


to the tractor. This Is a cast steel frame¬ 
work carrying n worm attached to the 
front vehicle and operated hy the driver. 
The worm engages with a worm-wheel sec¬ 
tor on the roar vehicle, thus enabling 
steering to be efrecte<l by using this ve¬ 
hicle In the manner of a rudder. A mo¬ 
tion, controlled by u pivot and guide In 
the hinged Joint, allows either vehicle to 
Up sldewoys, lndep<>ndontl,v of the other. 
One Important feiitorc of the mechanism 
Is that slnoe the two wagons are 
hinged vertically uboot n point between 
the centers of the two \ehlcles, the ped- 
ralls of the rear wagon tniverne the same 
tracks as those made hy the one In front 
Consetiuenlly, If a train of nagooH in used 
the last Car follows in the tmcKs iuH<k- hy 
the tractor. 

Sftfeiriuurdinsr Operators in Open- 
air Subatations 


of substations for very high \oltnge ser 
vice has been so ratdd along the lines of 
securing suitable Insulation and mechiini 
cul supixirt of conduclors. that unless one 
has seen one of the latest out-of-door tyis^s 
of installation for aO.OOO-volt opera!Ion or 
over, It is not easy to realize how far 
present standards are from work that only 
lately would have been Ihonght is>rf('etly 
satisfactory by transmission engineers. 
The accompanying photograph taken dur¬ 
ing the construction of an out-of-doors 
switching station in Massnchiisetls Illus¬ 
trates this point. The Imimrfance of ade¬ 
quate support for the Incoming l«t,(Hk)-vo)t 
lines Is so great that structural steel 
bridges 30 feet high and ahotit 60 feet long 
have been erected to support the slraln 
Insulators carrying the line conductors 
and the dlw'onnect Ing knife switches 
which are always opened l)eforo any work 
can be done on a neighhorlng oil switch 
or other pl(»ce of upi>nratU8 in series with 
the section As shown In the jdiotograph 
the oil switches are taller than a man's 
head and are mounted on solid (Vmcrete 
foundations to cut down vibration in oia*r- 
atlon The insulating bushings by which 
the lines enter and leave each switch are 
of huge proportloim In comiiartson with 
earlier equipment, and the strain Insuiat 
ors arc of the disk type, found so witlsfac- 
tory on steel tower Hues The erectloii of 
such an outdoor swltchtng station is n 
matter of a good mnM> weeks, ns e^ery 
detail must be cansl for perfectly to In¬ 
sure safe oiH>ratloii, and e\er.v hlgh-tiMi- 
slon line wire must he run so directly that 
by no possibility can the oi>erHtor lulstnUc 
it for another in this station a portion 
of the overhead work Is designed for 110,- 
(KtO-voIf service, and the wires are spaced 
from 6% to 10 feet atsirt Wooden plat 
forms will enable the disconnecting 
switches to be handled more effectlvch 
when the Installation Is completed 

Omamenting a Dam 

I N the SciKNTirK’ Amkhuan of a ret-ent 
date we published an article on the 
growing tendency to lieautlfy engineer 
ing works, as fur as posMlile This Im- 
]e<l one of our readers residing In l>eii 
mark to send the aecontpanyiiig jdioto- 
grapli of a dam that Is l)elng Imllt across 
the Elbe at .Splndeliutilile. In Auslrta. 
which shows that the wvine tendency pre¬ 
vails In Eurois; The dura, which Is to Ik- 
completed In two years, Is tietng built liy 
Italian laborers, liecunse the Ttallaiis are 
more skilled In stonework The matenal 
for the structure is olttuiiied from n iieiii 
!»} quarrv 

A Novel Amusement Device - -('lareuce 
K Bodient of Pleasant Ridge, Ohio, Ims 
secured a patent, No. l.OtW.ttlb, for an 
amusement device in which a track having 
rollers supports a hull winch is adapted 
to travel upon the rollers and also to 
navicBto upon water The hull has an 
air propeller and a slip is provided to guide 
the hull from the water on to the track 
and meana for propelling the hull from the 
water onto the tnok. 






















The Motor-driven Commercial Vehicle 

This department is devated to the intereeit of present and proepOettve onmert of motor trucke and deUMrtt lOapotM, The JUUor KafB 4 
anv vneaiione relatinp to meohnitioal feoinree, operation and management of eommarekd rhotor iwMcIm. 
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Methods of Drive in Commercial Motor 
Vehicles 

By Rosa Babcock. M.E. 

W llKN first tlip commercial motor vehicle came 
Into practical existence the queatlou aa lu what 
method should be adopted fur the final drive to the 
rear axle or to the rear wheels, as the case might be, 
was «ine that was readily answered and admitted of 
little or no argumeut. At that time the chain for pow¬ 
er transmission was more satisfactory, 

from a motor vehicle rwlnt of view, than —- 

anything else, and as a cuuse(|neuc‘e the 
chain and sprockets formetl the lust step In 
transmission of tiower from the motor to 
the road wheels in nearly all of the early 
machines, and that the Judgment of the 
pioneer engineers was nut at fault Is Indi¬ 
cated by the fact thal iiotwlthslntiding the 
progress that has lioeii made In other 
forms of final drl\e, the chain Is In evl 
deoce In more macliines than Is any other 
one means of effecting the final drive. | 

Whether or not the chain will ainlnlaiu 
Its Rupreniuo Is a question that Is dlUicuIt 
to answer In the face of the improvements 
that have Isien made In other means of 
transmitting isiwer and the resulting mul¬ 
tiplication of final driving systems. ^ 
tlfiiilus have Is-eii made vastly butter than 


they were lu the days of pioneer motor bnildlag; the 
application of scientific principles In design and con¬ 
struction and the employment of modern steels have 
had the eflfect of greatly reducing transmiastou loss 
and of Increasing the strength and lengthening the 
working life of the chain and the sprockets, and the 
chain Is the most sattefactory means available for the 
final drive of the heaviest motor trucks, while It Is 
freely used In machines of all sixes and types, down 
to the very smallest. Improvements have been made 


ComUned friction and worm drivow 


with at loaat oqual raiddity in other dlroetioiia.'Viid 
for certain closaea of maohlneo the chain is being dllvi- 
planted by more recently developed mechanlamo. BoedI 
gears, at one time extremely waotefnl of power ontt 
prone to rapid wear iM>d noley operaBoii, spur gooeg^ 
the link belt or so-called "ali^’' chain. Internal 
gears—ell have been brought to stages of exoellOdbo 
thst penult tbelr satlsiSxetory omployment in both Itilht 
and heavy mochlnea, to oay nottilitg of the most tamih 
development, the worm drive, which In its orlglniB 
form had nothing to recomuend it oxoei^ 
compactnese and qniet tunning. It is not 
going too tar to any that to-day the Afltor- 
ences that exist in the matter of tramunls- 
slou efficiency between the best examples 
of vartons drive systems are so slight as to 
be of bnt little moment as compared with 
other considerations, such as compoetnOas, 
couvenlance, adaptability to general de- 
slgu and BO on. The worm, like the bevel 
gear, reqnlrea close and tight housing tor 
the purpose of excludlug dust and dirt 
and retaining lubricant Tims they work 
at all times under very favorable condi¬ 
tions, HO fur tiH lubrication and protection 
are concerned. The cbstii, on the other 
hand. Is a somewhat (UlScult thing to In¬ 
close, and as a result the vast majority 
of chain-driven mncblnes run with chains 
and sprockets exposed to tbo dust, which 





A typical worm drive. 




Double reduction shaft and spur drive. 
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Worm goor and Its honsitig. 
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tli^ iRtlbar tr«^, to tbe alxnrtonliiK of 
llvM «Bd fNe <teer«ailtig of tlxttr 
4lAdiiHie:r> Th« ftwst thM «haln« will oper- 
»to oven Adrlf Mtt|i»fftOt»rll>- under guch 
nWto'^Ard oouditloug expintue tn no amall 
BHiMinre the pergletence and popularity of 
ttw ehAln drlre. 

In the oommoneat form of (Antii drive 
two chnlua drive to aprocheta Iwited to 
the Inuer facee of the road wheel*, trana- 
aiitttng tHiwer from h counterahaft mount¬ 
ed on the main frame of the vehicle fur- 
uvaid of and paraltel with the rear axle 
and carrying the differential gearing. 
The counterahaft la commonly driven by 
hevbl geara from the tail-ahaft of the 
geataet, the houalng of the differential 
gear and that of the gearaet being either 
liitogtally formed or elee bolted together 
to form a rigid unit. In the heavicat claaa 
Of trncka thla ayatem la practically alone, 
while in machinea of from three to alx 
tone carrying oaimctty it la more lu evi¬ 
dence than any other method, lu lighter 
machinea employing chain drive there la 
more variation tn the method of ualng 
chalna if for no other reaaon than that 
tlie dltBculty of meeting ri<qnlreineiita aa 
to Strength la much lean, and couaeiiuent- 
]y there la more latitude for couaiderliig 
other things, lu some very light vehlclea 
the rear axle la of the live type and the 
differeiftlal carries a i^irocket which takes 
the single chain. Thla arrangement 1« 
often employed lu amall commercial ve- 
hlelea with planetary change-apeed gear- 
lig; mounted on an extenaloii of the crank- 
Bhnft of the hortxuntal motor—a type of 
IKiwer plant and tranamlaalon that la welt 
adapted to and very often used for light 
oervice. Light tracks with friction diak 
tranamlaalon pt jiower also are fitted with 
atngle chain drive, in some eaaea the chain 
being of the. silent type and incloaed. 

While It has been said that the double 
chain drive is more commonly employed 
than any other one form of final drive. 
It should not bu forgotten that bevel gear 
drive la tbe almost Invariable oomplemcnt 
of aide chain drive, the bevels driving the 
countershaft, as alrenily mentioned. Cou- 
alderitig the matter from this point of 
view, a little of the Importance la Ufted 
from tbe chain and shifted to the bevel 
gear. Tbe bevel, however. Is becoming of 
Increaatug importance a« a final drive pure 
and simple. There can be uo^doubt that 
Its development in the pleasure car field, lu 
which it is practically the only syatciu of 
final drive, has done much to further Ita 
use in commercial cars, not only through 
example, but because the oystem has lieen 
so far perfected that it can be subjected to 
the stresses and the wear and tear of 
commercial aervlce without fear of undue 
trouble either from wear or breakage, 
tllveh o pair of jiroiierly generated Is*vela 
with accurately finished and burdened 
teeth, the ehief rwiulrement is an ubuo- 
lutol.> rigid minuitlug that will iierniit 
the requisite close adjustment of the 
guars and will prevent movement tending 
to doatroy the accurate allgument, once 
secured. Obviously the bearings must 
be of a sturdy type capable of witbatand- 
Ing tbe necoaearlly heavy loads without 
excemlre wear and adapted also to sup¬ 
port the drlvlug bevel pinion at a point 
as close as possible to the teeth. For this 
paviKMm ball and roller bearings of sev¬ 
eral forms are employed with satisfactory 
resulta. Stresses other than those due to 
Ltonfue are avoided by introducing uni- 
'vsnal Joints at one or more points b<»- 
tWeen tbe tail-shaft of the gearaet and the 
hfvel plHlon. The propeller aboft may be 
rint through a tube forming a unit with, 
tbe dtftotoptlal bousing, lu which coae toe 
ahgft forma practically a& extension nf 
toe bevel ptnton ahgtt, or It may be jobited|| 
«t both wda, in which cose the ladotAaf^ 
tube QUiF be, and uaunlly is, oigltted. 

Whrih drive la peculiarly liitarusting bie > 
banse It IttustnitiM the fact that what 
jmn wonts man will ttatioily get. If I# 
jkhdWg wwugb and IMto bavd TIm 

fttottp drtve In tree befere the adveitt of ; 
thb idttioiiKiblle was crude, to soy t^e least, 
b^totoutown With the ptoaeot It 
lOiha QUict la ^poMtieh, hew- 

‘f«R!f;\tqwbiCWiiphet;wi^ hod toe affvufitaiB, 
km 'kttk k Ndnetida in a; 



Electric Trucks for Every Service 


T o-day the Elec¬ 
tric Truck is used 
in 125 different 
line.s of trade-in 41 of 
tbe 48 states. ]t ha.s 
followed the sun around 
the world and the faith-. 
ful, efficient {Electric is 
doing yeoman service in 
Canada, Cuba, England, 
Germany, China, South 
Africa, Brazil, Siam, 
Australia and the Phi¬ 
lippine Islands. 

Erom an engineering 
staiulpoint, it is con¬ 
ceded that the Electric 
is setting the pace in 


simplicity t)f rle.sign iiiid 
construction— economy. 
Electric Trucks jirc cut¬ 
ting cost.s where hills /ire 
unknown as well as in 
.such hilly centres as 
Pittsburgh, Cinciutuili, 
KaiKsas ('ity and San 
Francisco— efficiency. 

Send for thia Book Today 
*The Story of the 
Electric Truck’* 

The facts and figures tliat vou 
want to know aboul tlif Kii'dric 
Truck are contatoed in this 
beautifully printed book of 32 
pages- -yours on request. Tost 
of operation - ae I u b 1 pboto- 
graptiH of newi'ht model Kleetne 
Trucks. Send for it today. 
Kindly address Dept, W. 
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“With the Men 
who do Things” 

By A. RUSSELL BOND 

Author oi "Sciabfic Anencan Boy," "Scionlilic American Boy at 
School," wmI "Hsndy Msn't Wotsihop and Laboratory " 

6x61-'4—275 pages —101 illuatrationa. including 59 page plate*- - 
DM in color 

A B(X)K of enginecfing for boys, telling in a boy * own way what every boy 
want* to know. It recounts the experience of two young lads who spend a 
MBUner vacadon teeing the eng in eermg wonders of New Yotk. The boy with 
nd blood in his veins will be thrilled by the numerous adventures, all based on 
fact, ihowmg courage, presence of mind, loyalty to comrades and devotion to duly i at 
theoame time he learn how the big thin« id engmeering are being done. A 
demn engineers, experts in their several lines, nave read and revised the manuscript 
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SCIENTrRCAJfflaCAN 


G.V. Electric Trucks 

Give you tO and more yean life. 

Are clean, silent and odorless. 

Cerate 297 days out of 300 (Average statistics). 

Show economy in tires, parts, replacements and general 
upkeep over a period of years. 

Promote the highest efficiency in systematic trucking, 
transfer work and' light deliveries. 

Make possible undreamed of economies in real estate 
investment coveted by stable and wagon yards. 



Design standardized since 1907. All parts of each model inter¬ 
changeable. Nearly 4000 m use—many ten years old. 

TTie ex-teamster and the simple electric are a saving over the com¬ 
plex motor vehicle and the expert chautfeur-machinist 

The electric has economic law behind it and must dominate in its field. 
Show your busmess acumen by getting the nght machine for the right place. 
Six capacities: 730 lbs. to 5 tons. 

Send for Catalogue No. 101, and specifications regarding our new 
and exclusive refinements. 

GENERAL VEHICLE COMPANY, INC 

General Office and Factory 

Long I»land City, N. Y. 

Now York 


YOUR OWN PARTICULAR TRANS- 
' PORTATION PROBLEM IS BEING 

ANSWERED SOMEWHERE BY 

WHITE TRUCKS 

There are over 3500 White Trucks in daily ser¬ 
vice. They are being used in practically every line 
of business. Their owners can tell you of the 
economy, dependability and durable construction 
of White Trucks as well as we. There is some 
White owner already answering the very trans¬ 
portation problem that is before you. 

Let us show you what others are doing, 
and what you can do, with White Trucks. 

The White^^Sompany 

CLEVELAND 

.Manufmctmrtrt of Ooo^ino Motor Coro, Trodko and Tssfcrf* 


(tingle step—all qualities that are of the ^ 
utmost Importance In automobile enal- 
neerlng. By dint ot the application ot 
modern methods the worm was brouitht lo 
n state of efficiency that even now Is not 
altogether credited In some cases, and It 
been applied to the driving of ma¬ 
chines of widely varying capacities—from 
lightest to the heaviest. In fact. While j 
the worm commonly Is designed for a live- 
axle drtve, as Is the Iwvel gear drive, 
Ihere are machines tioth In Ehirope and lu 
this country lu which the rear wheels are 
driven mfh by a setiarate worm. Shafts 
extend along the sides of the car to 
housings which inclose the worms, worm 
gears and the wheel bearings, which are 
of unusually heavy and accurately lltted 
const ruction so ns to maintain the rela¬ 
tive ttoslUoiis ot the worm and the worm 
gear. As In the case of the bevel gear 
drive. It Is of extreme Importance thot the 
worm %pd worm gear should be very rigid¬ 
ly supported so as to prevent relative 
iuovement~ln fact, this Is a iiolnt that Is 
Ilf greater moment lu worm gearing than 
In any other form of itower transmission, 
for the slightest Inaccuracy of allgmnent 
ueoessarlly results in an enormous In- 
aise of friction; and lubrloatioii, copl- 
< and unfalllug. Is absolutely essential] 
the worm, which operates wholly with 
a sliding action and deiiends upon accur¬ 
acy and smoothness of finish of Ita sur¬ 
faces and upon their separation by a film 
if lubricant for Us efficiency—assuming, 
of course, profier design In the first place. 

Worms are used in both overhung and 
underhung forms—that la, either above or 
below the axle The nsual reason for 
iinderbaugiug the worm is to Insure Inbri- 
catloii. and lu overhanging the road clear¬ 
ance under the axle Is Increased. 

The least common final drive la that in 
which the rear wheels run on a dead axle 
and are driven by spur gearing, the wheels 
carrying large gears, and pinloim, mesh¬ 
ing with the gears, being curried on the 
ends of a countershaft which is mounted 
close to the rear axle. Drive to the 
countershaft is efl!eoti.d by bevel gears, as 
in the case of side chain drive. It Is usual 
to house the entire drive system, including 
*ear8 on the road wheels, for protec¬ 
tion and for the furtherance of lubrica¬ 
tion. Both Internal and external gears 
are employed in this tyjie of drive, though 
the tnteriml spur Is the most commonly 
used. By tilaciiig the countershaft directly 
over the axle and providing the ends with 
universal Joints turning on the same axis 
as the steering knuckles, this drive can be 
eiiiplo.ve<l for wheels that also are steer¬ 
ing wheels, and this has been successfully 
done In u number of Instances where It 
been desired to drive through the 
frout or through all four wheels 

The Motor Truck and the Freight 
Terminal 

T he Interesting suggestions of Mr. 

Uobert L. Niles, published lu the 
RciKNTinc Amkbican of Reptember 27th 
under the above heading, were accom- 
puuled by a tentative local solution of the 
problem. This solution, which was omitted 
: the tinie becausf* of limits of siiace, ia 
I follows; ^ 

Each city terminal presents its own 
problem, though solution follows general 
lines. 

In the dty ot New York an average of 
7,000 freight cars arrive and depart dally. 
The majority of such tonnage is handled 
by the following railway systems: Balti¬ 
more and Ohio, Erie, New York and Har¬ 
lem, Central of New Jersey, I/xug Island, 
New York, New Haven and Hartford, Del¬ 
aware, laiekawanna and Western, New 
York Central and Hudson Blver Bailrond, 
and Pennsylvania Railroad. 

With the completion of the Hell Gate 
lirldge, all such roads Will, or readily 
might, be Inter-connected, and with all but 
limitless area and trackage aurroBoded by 
cheap real estate, and close to the eastern 
cuds of both the Williamsburg and 
Quesosboro brldgas. 

At the piwaaat tliM the fret^t m>a- 
fsrs of the BaltiaMre and f)hlo are at 
Ouwmtinlpew or by lighter to varldiM Mhw 
York pteta. 


That trf tha Chtttnl Baitaowl o<| 
Jerkey the mow. ; 

That of the Brka «t I 

toiouar «ran*(hf ,'C've»,vW^it<!ir,', ■ 

That of the Detew*wi> Lhhhftwhmia I 
Western at Hoboken or by water t«»#, 
ter to auiMlry plere. :# 

That of the Long Island at Astoria 
Is>ng Island City. i> 

That of the New York Central and liuil* 
...in Klver Railroad at Hlxty^lxth 
Thirtieth Street, 8t John's Perk and vm*' 
one piers on the North Klver. 'Phe HatMl 
Railroad at Port Morris and lu couneet]^ 
with the New York Central. 

That of the New York, New Haven hvi 
Hartford Railroad at lS8tli Street, aud% 
float to various Bast River piers. 

That of the Pennaylvanla at Jersey 
at Astoria, Long Island City, and by wh- 
ter transfer to various down town, 

River piers, 

Bach of such points of distribution i(s 
restrictsd in area and accesslbiUty, coOl^ 

1y to maintain, and lu many cases hInm- 
lately Impossible of expansion and U 
every case only extensible at enonnonl 
expense. 

In its Infancy it Is impossible to decide 
upon details of Installation and equip¬ 
ment, but It can be seen that costly mis¬ 
takes could hardly be made, that original 
e<iulpmeiit could hardly be valueless, that 
growBi could be along the lines of experi¬ 
ence and added equipment such as actual 
operation indicated, without discarding 
any previously acquired, and tlmt pn>tit- 
able operation should follow even modest 
beglunlnga with the possibility of limit¬ 
less growth and, through experience thus 
gained, lead to the Installation of similar 
systems in other centers of distribution. 
The field of operation Is tlmlted only by 
the combined tonnage of the entire trans¬ 
portation methods of the country, and the 
sum total of the congested terminals. 

Are Men Better Typists Than 
Women? 

(Cenoloiled from pooo tJ 0 .) 
with their disks, or weights. Two of the 
buckets are made of aluminium aud weigh 
ramme (15.4 grains) each; the others 
of tKipper and weigh 10, 100 and 1,000 
grammes (about 1/a ounce, 3 1/2 ounces 
and 85 ounces). The disks of each series 
are 10 In number and range from 1 to 10 
units lu weight, the unit rei>resentlng 1/10, 
1/100 or 1/1,000 the weight of the stand¬ 
ard bucket. The subject Is bUndfolded 
aud seated In a comfortable position at a 
table. The examiner gently tnisfiends the 
standard bucket of 100 grammes weight 
from the second Joint of the subjtict’s In¬ 
dex finger, where It Is left hanging for 6 
seconds, and Is thrice “hefted” by raising 
the forearm. The standard Is removed, 
and Is replaced, 3 seconds later, by the 
other 100-gramme bucket, loaded with an 
uddUlonnl weight of » grammes. The sub¬ 
ject Is asked which backet is the heavier. 
The experiment Is repeated, with progres¬ 
sively Increaaing overweights, until the 
question Is always answered correctly. 
The limit of muscular sensibility Is ex¬ 
pressed by the ratio of tile added weight 
to the weight of the standard bucket. 

The essential featare of the d’Arsoaval 
chronossofle (Klg. 4), employetl In meas- 
urlng the auditory reaction time. Is a 
clock with a single band or pointer, which 
makes one complete revolution In each 
second. In front of a dial divided into 
hundredths. A Foucault regulator (rot¬ 
ary fan or "fly") assurea constant Speed 
for aliout ten minutes. An axis made In 
two parts, of which one la perntanently 
connecBai with the clock train, and car¬ 
ries a felted disk which can be caused tn 
engage with a toothed dink on the other 
part of the axis, transmits the movement 
to the pointer. Behind the toothed disk, 
which la made of soft iron; Is a)i eleetio- 
magnet ichleh draws the toothed 
away froth the felted disk and IteepS tjie 
pointer moUonleaa while the oimretB: la 
pusslag. When the drrtdt Is hrokM tbe 
teethed-disk,'he tithdctM ^y,th» " 

tmd , 0ti$ , ‘ 
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SjiB inexjietiMvttt CMnplete, and iell»cpn- 
Sa«d ^vict ttat c«B be fttaoned nr detadMd 
S a miMMnt, to iffoMi any KojKcle, Boat, 
ptitoe, Etc. Under hvonbie canditlona 60 
an hour can be attained. Our acien< 

IhlHIIIIiniin tion pK>MlIer,af diam- 
ct^fxwler than beam 
^ i>o«t, and little 
HHUmHBH iprcad of 

bicycle haadlebarn, 
affordf over 40 pound* 
thnwt PropeUer iHp 
«o flight that wind u 
ipllHHlHHHH little greater than that 
> doe to epeed of travel 

|alone. 8pecially>built aeroplane-type motor 
gty ha^^only 11 pound*—«a«ily carried in a 

NlgiiaM If flint ifMlm 

;TW» maeliine i* guaranteed to be in every 
way a* thoroughly practical a* it la novel, 
•no to be a mean* of quicUy converting any 
bicycle Into a ipeedy and efficient motorcy¬ 
cle, with all compliMtion and the tnuitmii- | 
•ion, and most of tlte weight, first cost, and 
operating expense, eliminated. 

m AERomusT Wi-aSie 
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TEXTIUE MHX TRADE 

How To iUoeb It 
ThI* U the title of a book we have 
just mdilfaewd. It will be wnt any 
maaulaoturer or a«eat Intereeted in 
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In BMnaiirlng the auditory raaetloB- 
tlme with thla ctaronoecoiw M. Latay seata 
fatmoeU opposite the enbiect and holde In 
hla band an exciter (Fig. 6), which serves 
to produce a sound by striking a gemg and 
at tUe same time opens the circuit oi the 
electromagnet 

The subject, with face averted and eyes 
bandaged, bolds In his Iwnd a little appa¬ 
ratus, by pressing which he closes the cir¬ 
cuit the Instant he hears the sound. The 
reactlpn-tlme, or the Interval between the 
emission and the perception of the sound, 
Is measured by the space traversed by the 
pointer on the dial, which can bo reed 
to 1/100 or 1/aOO second. 

In the final test the relative strength of 
the right and left bands Is determined by 
means of the H6gnier-Ch6ron dynamom¬ 
eter (Fig. 2). This Instrument contains 
a spring which Is compressed with the 
hand, but the pain produced by the rigid¬ 
ity of the spring Inhibits muscular effort 

Moreover, the dynamometer takes no 
account of the very important factor of 
rapidity in muscular contraction. Hence. 
Its indicatioua are of doubtful value, but 
the results obtained by Laby appear to 
prove that persona having hands of equal 
strength produce the best work on the 
typewriter. 

Let us now examine the peycbo-pbysl- 
ologlcal JMdlcatlous of excellence in the 
typewriting art, as they are given In the 
tables published In M. Lahy's description 
of his experiments. One fact is apparent 
at a glance. Although the results ob¬ 
tained from men and women exhibit a 
general similarity they arc not Identical 
In detail. All good typists show the same 
marks of superiority, but the psycho- 
physiological differencee between the men 
and the women make It neceeeary to study 
thefr performances separately, and then to 
compare the two aariea of results thus ob¬ 
tained. If the men and women are listed 
together, In the order of excellence in 
various respecte, the blgheet places will 
be occupied by men In some of the lists 
and by women In others. 

Good women typlets usually exhibit a 
' marked development of tactile and muscu- 
. lar aenalblllty, and an excellent memory 
' for letters and especially for concrete 
phrases. The right and left bands are 
nearly equal In etrongth and their atten- 
' tlon Is keen and well sustained. Tbelr 
relative slowuees of auditory rSactlon la 
a theoretical defect, but the value of a 
typist depends rather upon a combination 
of good points than upon a great super¬ 
iority in one particular. 

Men exhibit greater uniformity tban 
women, but the differences between good 
and lioor typists are nevertheless well 
marked. In general, men surpass women 
In rapidity of auditory action and, conse¬ 
quently, 111 speed of work, but are In¬ 
ferior to women, perhape, la power of 
sustained attention. 

These conclusions, however, are based 
upon t(K) small a number of observations 
to allow them to be affirmed positively and 
with conviction. The results here given 
are merely indications wlvlcb may be con 
firmed or Invalidated by future reeearchee. 

The Work of Aircnft in the 
French Maneareri 

(CohoIvM (raw pop* IM.) 
teenth array oorpe, a colonial dlvlalon, and 
a provleional brigade of cavalry, was com- 
ifeanded by Gen. Pau, while the southern 
army was led by Oen. Ohomer, who hod 
under his orders the sixteenth and seven¬ 
teenth army corps and the sixth cavalry 
division. Altogether some 70,000 men 

weru engaged in the comparatively flat 
oountry bordering tto Garonne. Gen. 
Joffre's headquarters were eetabllabed at 
^ Gasteltnrrastn on the Garpniie canal The 
aorthem, or Blue, force under Gen. Pan 
had three eacadrlUes of aeroptOnes sta- 
ttoned at the aviation camp near Agon, 
OomiMislng six Bldilot mom^liUMS, six 
HenrF Fatman, and alx Matoice Forman 
hiplii^ The Bed army^ oeroifiansa, 

otettooed at Toiilaaaa, were slk TokMn 
dfri ete Brdgoet U»l&hM and ate 

,Tlm Eghttat Rhtefa 

me* «w buna m H* Mtenhw 
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WASTED TIME 

—dial** the bigBMt item of etpeoM to the com ck 
operatog molot truclu—It i* coM^ you mote mooey 
than your coethueci outlay for oil, gw, tire* and re¬ 
pair—Your cbaige-of for depreciation it picayuna 
when compared wsh the coM of waited lime. 
Weean do much more for you—We can wah 

THE SERVIS RECORDER 


You smy thiali that your ayitem of eupervieion » oil 
diet h tbould be, but we know and can prove to 
your entire letwfection, that S ■ very iar fiom giving 
you tha data you Dead and ihould have. 

THE SERVIS RECORDER give* you a peifoct 
Btochasical moervinon over your tiuAng oqiitp- 
ment. and racAanical tupetw^ ia alwayi better 
than human euparvmon—it ii mfalhbla—it plave no 
favorilee—S tdla you w^ you ought to know 
wohoui ngatd to anybody’* tadinp. 

THKSp tVlS RECO RD^ ^ Aw 0 ^ , aiadv ^ 

G3C5r«adlK3^U»^ 

THE SERVIS RECORDER «>ai dwMaMnto.whadMr 

heneineeoiaraMlecliuctoanlheww pnfitaU. fei raw 

Thai THE SERVIS RECORDER wM mv. amwr for 

¥ohi<S!*Cm wOnel eUlaato vaoh anv way, 

A ktti* from rw will malw « prow our claw. 

nai SERVICE RECORDER CO. 
Z2SS EAST leNh STREET. CLEVELAND, OHIO 
_ SHmehtt fa rwwrty CtWea_ 
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^ PROOF ’ 

When you buy a steel filing 
cabinet to take the plate of or 
to supplement a heavy safe or 
old time vault—there aic cer¬ 
tain things you should insist on 
knowing. 

Firrt— Is it fire-resisting to 
a high degree.? 

5ecofii—Has tt been proven 
so by scientific tests.? 

Third- What actual fires 
has it gone through 
to prove its ability 
to protect valuable 
papers f 

Fomrtk— Has it maximum 


THE SAFE-CABINET 

ran answer tliese requirements to 
your satisfartion. Our dealers in 
most large cities have the evidenre 
to show you. If you do not hnd 
THK SAKE-CABINET dealer in 
your telephone dircetory, write us 


THE SAFE-CABINET CO. 
^hDairt.Y-2 Marietta. Ohio 


FROM NOTHINC TO NINE MILUONS 

(Milfti lia I‘•1ucii4•», Uw$ nnd UoMi,” hv Mfitry A 
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CRUDE ASBESTOS 

DIRECT FROM MINES 


MASON'S NEW PAT. WHIP HOIST 

HaMafaetoMd hr VOLNSY W. MASON * CO., ba. 
F >to* M eMee.R.L. U.8.A 




I ABSOLUTELY WATHtnOHr 


//WOOLS* 

the human body 
^to hreathe through 
the pores, as Nature 
intended—it provides 
for inhalations and ex- 
holotioni, retains the 
warmth and repeb the 
cold. For the sake of 
health and con\foH i 
wear genuine, pot- * 
ous, undyed, Jaeger 
Made Woolen under¬ 
wear— It will help you 
to keep well all winter. 
Jaeger Woolen coots, 
stockings, sweaters, 
caps, etc., ore a com¬ 
fort 

Letni tha racta ahaal 

WeaL Write (*r haeOM 


I Dr. Jaager*sS.W.S.Co.’tO%ni Stores I 

I IlawTeriii 3 M Fifth Ave.,DIUidmLaa. I 


AgMtIa In *0 FriMtaa/CiMa* 
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A WOMAN who has justifiably lost love and 
respect for her husband is faced by hU con¬ 
fession of murder and hides him. She finds his 
double, his physical counterpart to a wonderful degree. 
Should she let justice take its course, or for her litde 
son's sake, help her husband's escape, and let the double 
take his place ? 

It is a batde between the world's law and the Woman's 
Law. What if the double has. through shock, lost his 
name and identity ? What if love for the double re¬ 
place the lost love for the husband ? What if memory 
return and the old personality be restored ? 

You see the extraordinary situation in which this woman 
finds herself— a beautiful, cultivated woman with a mas¬ 
tering mother-love, surrendering nothing, yet denied all, 
in circumstances that try even her stout heart 

Here is a great natural romance, involving in its swift series 
of facts many of the problems of woman's life and love, 
but they are handled as the material of life itself and 
appear and are solved in the very actions of the drama. 
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Nov t'iTiiM'!\\tiK'i*ic*anMfi^o 2 itU“ 
Uk' nios! beauiifuliy illustrated 
popular luatitjziru' in tho world 
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Idea: “Botb anuiaa have been eiutaged 
on tbe uortb iwnlt vt the Qojvbm: tbe 
iftontberneni have been <tHv«n tatek atut 
the Nortberttem eompetled te halt to col¬ 
lect and supply tbelr fonea file South- 
ora army having been retuforood again 
seeks action, and the Kortbevh Igeoe en- 
daavon to cut the enamy% epnuhunloa- 
tlMM ranning southward tvom Tcaloose.” 
The systems of march adapted by tW two 
armies Is of interest; Oen. I*aa sent for¬ 
ward bis colonial division as a geneial ad¬ 
vanced guard, behind whose protection his 
masses maneuvered In deep cotuioha; €len. 
Chomor, on the other band, adopted the 
German plan of marchlni; bis whole force 
In parallel columns of equal strength, each 
co^yrislng a division, or four columns in 
alU The front thus covered by the South -1 
cm army—some thirty miles—was nearly' 
double the frontage of the Northern. The: 
drat period of the maueuvors closed on 
the evening of the 13th of September with 
a hard day's fighting, which, however, 
owing largely no doubt to the numerical 
equality of the two forces, left tbe igeae 
undecided. The object of the Northern 
army was to deliver a cruahlng blow upon 
the adversary while it was attll shaken 
by i»evlou» reversee, and before reinforce¬ 
ments could roach it from Cette and Tou¬ 
louse. In the dghttug which ensued Gen. 
Pau was successful on his left, but his 
rl^t was forced to retire. 

On that date the Northern army, com¬ 
manded by Gen. Pau. was declared to be 
so far vlctorloDs that it had pressiMl back 
the enemy toward Toulouse, but Gen. 
Ohomer’s force bad been able to escaiH? 
actual disaster. On the evening of this 
day tbe Northern army hold the left bank 
of the Glmone as far as Aublet and Anch, 
while the Southerners were in occupaUou 
of the high ground between the Glmone. 
and the Have. Tbe 14th (Sunday) was 
more or less a day of rest, and there was 
not very much doing In tbe early part of 
the IStb, as otieratluiis w'ere to take place 
that night. At 6 P. M. the Northern forco 
began to move forward, the Glmone was 
crossed at several points, uud the advance 
came almost Immediately in coutuct with 
tbe outposts of tho Southerners. These, 
liowever, were no more than a screen In¬ 
tended to conceal and cover the with¬ 
drawal of Gen. Chomer’s trooiw, who re¬ 
tired, when pressed, to a strong jiosltlon 
on the Save. The left was the weakest 
portion of tbe Srmtberu defense, but the 
whole generally was so strtmg that It 
seemed unlikely that the defenders ronld 
be evicted in a single day's fighting. This 
proved to lie the (-ase; there was flghtlug 
throughout tbe Utth, and the maneuvers 
did not end uiitli the following day. Gen. 
Chomer made the liest defense possible be¬ 
fore entering ursm tbe luevltubla retreat, 
and his atleiniit to cover this by attacking 
Oeu. Pan's left was partially auccessfUl. 

In the course of the maneuvers the 
Northern commander made some interest¬ 
ing and anggestlve remarks resfiectlng his 
aeroplanes. He addressed himself to the 
pilots and observers of all ranks, thanked 
them for the excellent service they bad so 
fttr'rendered, and demanded great efforts, 
so as tb ascertain the dlsisisltions of the 
Houthern army liefore dark. (It turned 
out that these disposltiuim were not ob¬ 
tainable, because the enemy waited till 
dark before moving important forces.) 
While praising tbe brilliant performances 
of tbe gallant airmen, and the excellence 
of tbe material, which had worked 
throughout the maneuvers without an ac¬ 
cident, tbe Northeni commander sold that 
a yet fiir more difficult task renialned for 
tbe new arm in maintaining the "liaison" 
between neighboring army corpa and divi¬ 
sions in tbe same army, and In keeping 
tbe commanding general InfonUed of the 
progress and oondltiou of hja own troops. 

Tho dlflilcuiry of totercotniauaicatlon 
between tbe various compawkDti( oil a field 
force of large dlroeaslona whab engaged 
with an enemy In other Hgin vpy open 
country and the deilrabUlty pf twlng air¬ 
craft for these pucpoaM, ^ 4Wdlllarir to 
other methods of oooiiiiyliig o|NdeM and In^ 
formatiob, have hden eaatSiwdiHfd # ttw 
Ihttnch maneuvers UA coffitvhihd W 
anuy exardaeg in KnaMd. 
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still leads all slip Joint plhis 

102$, 4^ incbei long, hu a vUty' 
thin nose and is a plier you wiil 
appredsw. 

Ask your local djs^r for it ort 
any other "UD MVH*’ tool.' ' 
We nuike over 1000 diffenUt 

i tools for mechaaies. 

If you want to see a sample seitd 
us SO cents and one noir ooty wid 
be sent yon postpaid. 
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Tte EdteoB Nkkd-lroB-Alkaline Storage Battery 
Brill airi CoarariMd for 4 Years by the 
EDISON STORAGE BATTERY COMPANY 

m LalMsaMc Avcbm Oraage. New Jersey 
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• ^ Elwood Haynes — 

i scientist, inventor—has 
V written a great book 

^ You VC always wanted an authonucivc be ok ab ut the 
automobile that Would desenbe by diagram and non¬ 
technical descnption how a motor car is made Hire 
u tk* book wntten and edited by FJwood Haynes, 
inventor 2Q years ago of America s first gaso- 
linecar Besides telling of the various parts 
_.^of Which a car is made and showing 
iTTT TTf I illustration just hou each 

part IS placed in the car, 
hook tells how to care 
for your car so as to se 
cure the longest and best 
service Full description 
^he Vulcan 

Flaynescars Mail the 

has Vulcan Electric Gear Shift 

The higgeri auto betterment of many a year 

Simply press a button and electricity shifts the gears The women the 
yoiiRR faUcs, and the (nan with nerves can safely share the fun of driving 
the Haymea. The complete control of the big powerful car is right 
undtf the finger ops 

Bleotrie lighting* atarting and warning, too 

other NaWm Si«i mechanical tire pump preiture feed gatol ■ e deepeushons big 
MehaR* tpaoe, wide doon and spacious bod es quiek-adjuiu ng Coll n. cum ns 
Afidi'dini^ tovi that the cngiite, the transmission, the complete mechan cal construe 

ttoakthe of 20 yean automobile engi |-- 

ReaciBf eapadehca and h mknMtfy rtlmhU 

an him Q^hift Wcei I ?riuu ’ 

Bnclosed fi d KV roln r - 


RuiiiN ftWR #mj for the a-cylmder model to 
tor pnigm^iemt a cy^er limoutine 
itohd tovef opounal at 1200 nducuom 

The Haynes 
A«itome|»ile Co. 
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Applying theSelling 
Powerbf Electricity 


T WO men stood in front of a department store 
in an Iowa town, and the younger one, speak¬ 
ing decisively to his companion, said 
“Masterson, I’m going to rip out that front It s 
very respectable, and there is history behind it, but 
now that this property has descended to me, 1 think 
I can do most for my father’s name by doing now 
what he did when he started—by striking out on up- 
to-date lines We’ve fallen away behind the two 
other department stores And there s good reason 
See how gloomy the place looks—respectable but 
gloomy rhc goods look dull There’s nothing to 
call people in nothing to cheer them up and 
put them m a buying mood after they get in We’ve 
got the goods, Masterson, and you’re the best sales 
manager we ever had But I’ve been around the 
country looking at the livest places, and I tell you 
that the btst salesman of all is Eteimaty 

“I’m going to put in a new display arrangement 
and light up that new front so as to stop people as 
they come up the street I’m going to make it invite 
them in I m going to light the whole interior so that 
every bit of floor space will have a real selling value 
Good modern lighting will not only make the goods 
look interesting, will not only make people want to 
buy, but I tell you, Masterson, it will make the 
salespeople feel like selling It will put ginger into 
the entire force 

“Then I’m going to open up for better veri- 
rilition at the back I’m going to put in more 
chctric fans—you’d be astonished to know how 
they freshen up the air in a place 

‘Another thing there are a thousand jvewt 
and one electrical elevices—there’s a good 
eleven for us anyway—that will transform 
our ways of doing business, put snap in 
It, make it smoother and more comfort¬ 
able for the customers and ourselves I’ll 
be able to do a lot morC work with the 
same people — and it s simply a matter 




of plain cause and effect that wc’Il forge ahtadt 
We’ll keep all our good traditions—and makelome 
new ones ’* 

This young man who had been *‘around the coun¬ 
try looking at the livcst places’* held a conference 
with his architect, then called in an electrical «ngi+ 
neer He knew what he wanted done and wan^ 
to learn how he was ^mg to do it This was a 
little over a year ago Today that department store 
IS doing 85% more business than it was doing on the 
day the new owner made his declaration, with only 
a 12% increase m its force, and has taken the lead m 
the volume of sales 

Maybe you who read this have retail selling prob¬ 
lems that make it worth your while senously to con¬ 
sider the kind of service you can get from e#ectncity 
—the kind of service you can gel from your outnt 
and your people with electncity to help 

Good light not only means more customers and 
more sales, but it means greater economy Good 
light means more sales in an parts of the store—dark, 
unprofitable corners are banished—it means more 
frequent turning over of stock—more profit, 

Good air means good working conditions, more 
productiveness for each human Wt, and It means 
agreeable conditions that affect the customer happily 
in conjunction With the cheery power of good lights 

How these great advantages ipay he earned out in 
your case is a matter for the electrical man to lay 
fore you You will be astonished at the case and the 
economy wit(i which modern outfits can be installed 
and operated 

Take up the matter today with your 
dectnc mwer and light company, or any 
General Elcctnc Company dealer or agent 
in your vicinity Ypu wdl find tSem 
more than glad to ocf^pcrate with you, 
and no matter how complex your problem 
may be they have at their commmd the* 
servile of any part of our organtaation that 
may be most helpful to dim and to |roii« 
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SCIENTIFIC AMERICAN 

Founded IBM 

NEW YORK. SATURDAY, NOVEMBESt 1. 1»13 

I’litiJi.hed b» Munn A Co. lnot>rpvniti1. n»rltt Alim Mhiui, Pmidtnt 

Kiileroil ut llie font OOlcv at New York, N. Y,, «• SecotKl Matter 

Trade Mark Kevistered In the United Siate* I^atont Omce 
Convriaht l»ia by Munn & Co . Inc 


Yoitacc prepniil l)i t nlleil SlalM and poweMlonr 
Mexico. Cuba mid Panama 
iptioiia tor Poreitn Cnuiilrlea one year, poetaae prepai 
ptiona for Canadii one year, poxtafe prepaid, .... 

Tha Seiantifie Amariean PublicatioDa 


and ralu to farctgn ceuntrl 
urnialied open application 
nrv order, hank draft or clieck 


Munn & Co., Inc., 361 Brondwny, New York 


The pui/ifttie of lhi» journal U to record avcuratelv, 
eimplp, and intereHtinplu, the world’a propiete in tcien- 
tifli; knowledge and indutlrial achievement. 


A Standard oi Safe Railroad Travel 


T MK m-*>nt recuiToiifi* of fatal dltMiaterN oit 
I MU' riilli-(iH(ld him 0111V luoro ruined the ques¬ 
tion of the relative sufet.v of ritllnuy travel In 
this rouutry niid nbrond In looking tor some ntaml- 
iird by which to deternilne whether iiccldents are more 
frequent than the,v should he, It Is iicrfectly fair to 
take till' best results thut linve lieen olitntned on some 
well.known system of oiK«ratlon. So for thla tiuriwse, 
lot us euiisldor the otflclul stntlstlcs imblished by the 
llTltlnh Hoard of Trade, which show that during the 
ten-year iierlod endluK in Ihhh, on all the railroads of 
(treat Ilrltuin and Irebiiid only one iHissetiKcr was killed 
for every 7-’,<kX),(Xk» carried, which Is a rate of casual¬ 
ty that must I'ermlnl} be considered as liliflilj satls- 
fiictor.t 

With this as a standard, w’e tiirii to the last avail¬ 
able niinnal ofllclal rojwrt of the Interslato Commerce 
Commisston. which shows that IDh imssengers were 
killed during the .vear Ihio on the steiiin railways of 
the 1'lilted States, during whleli .year the total number 
of pusseiiKers curried was t)71,(JKJ,lilO This means 
tliai 111 tlmt one .tear one tiasseiiger was killed for each 
4.1i(JO,(iO(> iiusM>nKPPN ciiirieil Comiiarlng these flKures 
with the siaudartl of sufet> set by (Ireai Britain, we 
tind that the rate of casually In that country Is less 
than one fourteenlh as Rrenl as that In the I'liUed 
States, 

In eoutmenllng upon these facts, Hiiiiinveiinii \eiie 
niwwers the objection which may be raised to the uhou' 
eoiuiiartsun on the ground that the aterage length of 
a railway journey is much greater here than In (ireut 
Hrltain. by stating that the British statistics do not 
Jiivliide |ourne^s b,t holders of m'iisoii tickets, and that 
tills class of travel covers a \ery large proiKirtloii of 
tile slioil (llstiioce triidlc Assinnliig. sajs tills author- 
lf.\, Hint the average of a iinsseiiger .joiiriie.v In Great 
Brltiilii N onl.t one third us long as that in the T’lilted 


For luuin .vears the Siikniihc Ambujian has drawn 
utleiiliou to Huvb facts us these, and we ha\e jioluted 
out from lime to lime that the rcmarkulde Immunity 
from accidents In Great Britain is rendered the more 
remarkable by the fact that the deiislt.'i of trattte Is 
much greater on the rnllronds of that country than It 
Is on our own It will be news to luany of our readers 
to learn that on the ■Jb.tXK) miles of steam railways in 
Great Britain and Ireland more luisseiigers are carried 
)ier annum than on the •JOtMkkt miles of railroad In the 
I lilted States Furtlienuore fogg.i and mistj weather, 
which renders It dlinciili to oliserw slginils, |s far more 
prevulent In Great Biltuln tlian lu-re 
The admirable anfeiv of Bntlsli mllwin travel Is 
due to two causes; First, Hie |M'acticall.\ nulversal iiwi 
of the atwoliite block signal s.vstem, secondly, the abso¬ 
lute obedience to that system reiialrtsl of the engine- 
men, .Statistics show that as far back as five 

sixths of the douhle-tnick railway In Great Britain was 
eqiilplH'd with bliK'k signals and that in istM, iitt.t) per 
cent was so (s(iiit>l«‘d. The Britiah eaglnemaii has ti«*en 
operating under the bbxik tiyatem itraclloally all Als 
life; and he Obeys Its tnaiidale. When the semaphore 
nini says stoj), he slops, nor does he wpeii the throttle 
milII the arm has fallen, In this country we play fasl- 
nud-loose with our signal system*: on many roads, on 
most roads, In fact, the englueoiuu after atui>pliig at a 
signal which Is .dOtalnst him, la attovved to proceed 
cautiously, feeling his way to the f>b8tnvetlon ahead of 


hiiii This tattttierlug with the ]bliyck signal system (we 
cal) it uuthliig less) is shown, ferthermora, in the ecu- 
tlnuaiice of the lueiticleiit and diUlgeroDs practliie of 
bacb-flagglug. 

Hallway travel in this country can be made as aafe 
us It Is uuywhere in the world by Installlug the block 
system on every road, and hy reVlsintt our rules of oper¬ 
ation so that the signal iudloutlohs shall be absolutely 
obeyed. Furthermore, In view of the fact that disci¬ 
pline has not yet reached the high standard which, 
alone, can render the best mechant(M) appliances fully 
efficient, the automatic stop should be Installed as an 
effective preventive of disregard of signals. 

Magnitude of the New Snbway System 

N ot many people realize the magnitude of tho 
work which Is being dotie In extending the sub¬ 
way system of New York. So quietly and un- 
isitoiitatlously is the new method of excavation being 
carried on, that the residents of New York are not 
confroDtotl by any physical evidences of the realty great 
magnitude of the uiidortiikliig, such as marked the cou- 
structhm of the drst subway. Yet It Is a fact that the 
building of what Is known as the Itunl Hystera Involves 
an exts'uditure of capital that Is over one half as 
great as that w-hich bus been Invested lu the Vauamu 
Canal. The canal, when completed, will have coat 
about $.‘{7r>,0(Kl,(KX»: -It will cost f200.00(»,0(IO to con¬ 
struct the new city-owned subways. 

Tho latest r«|>orts of the eiigtiieers of the Bublle 
Service GomnilsHlon show that there Is now untter con¬ 
tract gWl.«00,(WO worth of work on the new subway, 
and that the average dally force employed Is 7,(XX) men. 
Aisait two fifths, therefore, of this great work Is 
already under way. Before the end of the year con¬ 
tracts to the value of abont gao,000.000 will have been 
let, which means that nine months after the slgulinr 
of the I)uul Mysteiu operating contract, actual coiwtruc- 
tluii work will Is* In prograss on three quarters of tho 
city-owned lines 

The total length of the new system will Is* about 
elgbly miles, of which forty-live miles will form an 
extension <>f the present Interborougb system and thir¬ 
ty-five miles win repn*Kent the New York Munloliwl 
system These figures, however, cover merely the length 
of the road: and since the subway will consist of two- 
three- and four-track lines, the single-track mileage will 
Is' not far short of 2<K» miles 

Radio-telegraphy and Safety at Sea 

T IIK fact Ihul the htirning steamer ‘‘VoUurno’’ 
was able to summon to Its aid by radio mes¬ 
sages no less than eleven steamers, gave addi¬ 
tional pro<jf of the priceless valne of this menus of com¬ 
munication In the saving of life at sea. Not that any 
such further pusif was necessary; for Marconi’s great 
liiventlou had already estuhllshed Its tHisltluu as one 
of the moat merciful aids to the saving of hiimitu life 
lu all the history of Inveiitloii 
It was inevitable* that rudlo-telegrophy should hold 
a promtuciit lairt in the dlscusslous of the lutoruatloual 
Coiifereucc «ii .Safety at Stm, which Is to lx* held in 
Ixindou, on November jath of this year, autl ive note 
that Secretary of Commerce Redfleld’s committee on 
this subject has sent in u recommendatimi to the con¬ 
ference, which appears to cover the subject comprehen¬ 
sively. 

The committee pnqioses that etficleitt npiuiratiis for 
radio cummuiiicatioii be required on all shljjs In for- 
elgn trade which carry fifty yieraons or move (passen¬ 
gers or crow, or both combined), navigating tbe ocean 
between ports more than 200 nautloal miles d^tant 
from one another ; and that apparatus, to Is* deemed 
efficient, must transmit messages with sufficient power 
to be received by day over sea, at a distance of at leaat 
100 nautical miles, by a ship equlpiied with aptinrataa 
wlual to that of the transmitting ship. It is further 
lecommendevl that an auxiliary jtower suiqily should 
he provided, IndeiK-ndeut of the vessel's main electric 
[siwer plant, which will enable the sending set for iri 
least four hours to send messages over a distance of 
at least )ix> uniiltciil miles by day. 

There Is an echo of the ‘•Titanic” disaster In the 
recommendation that two first-grade operators should 
l)c reiiuinsl on all such ships maiataintiig a coustaot 
service, also on all such sbifis rarrylng 100 or more 
passengers; that one first-grade and another first or 
second-grade operator should be required oa all other 
such passenger ships, and that one operator (first or 
second grade) and one cargo operator or watebef should 
be rwiulred on all such cargo bOut*. 

ChimeriaU Weather Forefiaatinff 

T BKltE has recently been a marked redcudeoeeBce 
of the unorthodox weather prophet, . ttiottgh 
ahviiys ahnatd In the btad. hi* octlvltlaa fitte- - 
tuate under the Influence of several fnetfliii, ose of 
which 1* tbe amonnt of adver(ieit)g he raeetve« 
the effort* of sclcBtlflc people to disoonraffB NiA In 
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reau affairN. However this may be. ah 

number of more or lees (ahtaatlc egbrinw M ' 

the weather of to-morrow, next weefc^ $u4 / 

have lately come to light, Op that It oeeUfa )(» 

ssy a word on the general subject of auooleiMtfic 

weather foracasting—.with the pcetttw that wh ai^ ‘ 

dealing not so much with “takmf a« with detW: ' 

slous, though the former have figured ffirgriy In the 

history of this subject. 

A weatlier prophet's confidence In hlmeetf is atOmya ; 
in Inverse pruportiou to his knowledge of ^ iawe of ' 
(he atmosphere. The Ititelllgeut meteurrioglat Ih the 
most modest of forecasters, fpr he rMliaes more keeuljt ' 
than anyone else tbe efidless eompU^i^ of tbe phn- 
notaeua with which be hOs to deal, owif (he «rt»nt to 
which his coucluslMu aro Ukeiy to be vltletad by un* 
known factors in tlie proMem- ills facUiriee have been 
much Improved in recent yriira by tbe broadening of 
tbe weather map, on which alone rational predlotlon* 
can be based. At Washington a map Is drawn every 
morning showing tbe meteorological conditirilB. r^rted 
by telegraph, at a chain of statlous extending oronud 
the globe. With the aid of this map prenUctioua are 
now made, In very general terms, fur a week in ad¬ 
vance. Neverlheless, scientific weather forecaattng b 
still an unsHtlsfuctory process, ao far aa It retates to 
the ordinary finctuations Of heat and arid, rain and 
sunshine, though it fully Justifies Its exletamm when it 
comes to deal with svich definite and mornentoiw Oo- 
cun-euces as storms and cold vvavcn. 

The undeniable Imiwrfectluus of legitimate forecast¬ 
ing encourage the activities of tho chariatna and the 
crank. Though the latter may be an honest ignoramus, 
tliere is usually enough method in hla mtdnwM to 
eiiabli! him to find n lucrative market for his progHuatl- 
catloiiM. He is supiwrted by the same public which 
eurlehes the publishers of grossly unseholariy kneioo- 
graphicttl works, obsolete otlase*, and the like, and bis 
Imppiest huutlug ground is tbe Uoitod States of 
America. It is said that certain prognosticators earn 
Incomes of from five to ten thousand dollara a year hy 
tbe sale of their prediction* to newspapers end 
almanacs. Most of these predlctloiiw are of the ‘‘long- 
range” variety; 1. e., they are made op for a year or 
more in advance 

lu the typical caw. the prophet (when he is not a 
deliberate fraud) Is a man who has not sufllcleut In¬ 
tellectual stunilim to pursue the long and rugged road 
of HCleiitlflc Investigation, bnt who fancies that by a 
(lecuUar dispensation of Providence be has hit upoii a 
short-cut to the truth. Moreover, the payttcular mare’s 
nest discovered by one of these iwreons has usually 
been discovered by a great many others; so that the 
"Hystems” of tbe pseudo-scleotlflc farecusters fall Into 
a few well-defined classes. By fhr the most uunterous 
group of prognosticators ascribe supeeme m 

meteorological matters to the moon. Anctther grmip 
stakes Ks reputattou on sunspots. Home years ago the 
hypotberioBl planet "'i'ulcan" waa a favorite with these 
seers. Others exididt that perennial lefege of igoor- 
aoce--ri«ctriclfy. Aud so oo. 

The reputation of the forecasters—poebapa even of 
ihe scientific ouee—with (be maos of humanity is saved 
hy the fact that, with our changeable, weather, even 
the wildest predtotlons must frequently bit the mack. 
Moreover,'If a elwnge in the weather predieted for to¬ 
day flilis to matoriallto it is likely, 1^ the ovditiary 
course of nature, to come to-morrow, and the slight 
delay In the verification of tbe forecast hi apt to be 
viewed Indulffieutly by puhitc. 

Weather ferecastlihr^las a iwlynte commercial eater- 
prise Is, on the whole, were lucrative and deified than, 
fortune-teUlng, and dW-s not, as yet, come within the ' 
.purview of notice and poot office ItiqnhdUens, 
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eaer'tm9B>Wf<>if!*‘ IVUta oodw iui • 8«t iwapootivety 
«r i4, lYtHn4 i»;)Ktm/«0(ii»dNt *d the treotment. oad 
iNlih* ptho. 1#* IS tfBd M y«*r«. It ik «etitn*«ed thM 
liAiAtHM «hV« ttpkmrd of 900,000 polo* 

'iMtipMe#' Hm» of (MooMMTe Siip«rlufttwa.-^liere 
ww Motatiy litl4:«t ChMd'WQhoUxubMw $, otlebntioa 
to ooaipemnote the equipment of the 25,000th k>oo< 
moitioe th# Bebnidt syetem of superheetincr, vhioh 
hee now bkoome e, etMiderd and inereaaingly popular 
featum «d toaomotive pvadtloe: Or. Sohmldt'a first 
Mpanheater to be applied to loeomotives was iastaUad 
^ in 1808 on eome engtaea of the Pruaaian State Railwaya 
’ Sdunidi’a idonoer arartc and its sooeen enoounged oom- 
petitioB. Oy 1010 tome 5,000 engines had bean equipped; 
10,000 by 1011, and 20,000 in January, 1013. To^ the 
flKure ttendt at 25,000. 

The SnilWk Okaanel Tunnel.—The raoent oonferenoe 
on Ftanoo-Biitieh tmSe has further ttimulated the 
annkaoed interest in the proposed tunnel beneath the 
Straits of Dotw. It is proposed to buHd two parallel 
tunnels, wfatoh will vary froth a straight line in order to 
wmaln ell tiie way in the intpervions gray chalk. The 
landing points will be to the wmt of Calais and to the 
sreet Ijlover. On the French side, eonneotion will be 
nuule with the Chemin de fer da Kord, and with the 
South Eastern Line in England. Drainage headings will 
be run from the lowest point in the center of the tunnels 
to the shore on either tide, Parliament is shortly to be 
asked to sMotion the undertaking. 

TraMe Orer the Forth Bridge.—In the first year of 
oporatlonof theForth Bridge, from Maroh, 18011, to Maroh, 
1801, there crossed over the Forth Bridge 37,610 trsin* 
of a totfd weight of 0,Ml,612 tons. In the year Maroh, 
1912, to Maroh. 1013, there crossed the bridge, 62,944 
trains, an iootease of 40 per cent, while the total weight 
ineressed to 15,094,410 tons or about 00 per cent. This 
bridge still remains the largest of its kind m the world. 
It has two spans of 1,710 feet each, the next longest span 
being that of the Brooklyn Bridge, whioh Is 1,505 feet, 
while Uie WUUsinsburg Bridge ineasurtw l.fitX) foot 
Iwtween towori. Those two last named are suspension 
bridges and t^e Forth Bridge is a cantilever struoturo. 

The, Largest Wood<stevs Pipe.—The Northwestern 
Electric Company of Portland, Oregon, has recently 
bntlt for the conveyance of water what is, so far as wo 
know, the largest wood-stave pipe yet ounstruoted. 
It is feet in diameter, one mile in length, aud it 
serves as the fiow line from the dam to forebay. Ac¬ 
cording to details given in the Engineerint Ntwa, there 
ate ninety-four 4-inoh staves around the oirourafwenoe, 
the normal length of which is 18 fnet The construction 
<a the pipe called for over 1,600,000 feet board measure 
of Dougliw fir, consisting of 1,000,000 feet in the pipe 
proper, 476,000 feet in the cradle and 210,000 in the 
mud sillB. Ti^ stavne were laid without tongue or 
groove, there being a steel dowel iriate in one end of eaoh 
stave to make tight the butt .joints. The pipe was laid 
upm a bed oJ soUd ground «ad, to stlllen it against 
distortion, it was eairied in supporting oradleB whtoh 
were spacied four and’Hue half feet apart on tangents, 
the saddles being osnitutly cut to shape. 

Balefafod to the BeeSnd CtaSs.—The reoeut etate- 
ment in the dally,press to the cileot that the North 
Cennaa Zfoyd Steamship Cam|m»y is ahdtit tojratite the 
‘‘Kaissr Wl&etm der Oroash" foWh its SKprew ssrvioe, 
and Umt it will rename Bid vetotf and rebuild it for 
peopnd and third elass and itencm tiBAl«,;tointoVhig 
tksi finit eabiii aoeammodations afoggntliei;, ssryns M 
remind us how the transaifoatlfl Ivuto of nhe ideoade 
hwtonte the sShond eUm Bdlto Sfif a Intor not for 
itottofod. TiaasaOsutie M MiaaB: vtito 
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ElgctTfoity 

Jttfoaskw of the PsaMylvania Ealiroad Electrical 
Zsiae.—?lt has been aanouiwed that the Pennsylvania 
BailiWad will extend iu eleotrified sone to Elizabeth, 
H, J. Thia is a step toward the eleotrifleation of the 
entire Now York division, which wfli probably be ac¬ 
complished within the next few years. 

totreMI BweUings for Bent—An antorprislng electric 
light company in Munole, Indiana, is advertising 
houses for rent whioh are wind for eleotrioal con- 
vetdehees, the idea being to keep wired property oc¬ 
cupied, which of course Is to the intonst of tbs company 
that supplies Beotrio light and power. Another object 
is to induce owners of property to win their houses. 

The Bmeigensy Fores on Halldara,—The electric 
light company of Muion, Indiana, has experienced 
considerable dlffioulty In securing a force of repairmen 
to ronastablish service interrupted on Rundays and 
holidays. The difficulty has now been overcome by 
requiring the repairmen to telephone to the central 
statioa their whereabouts as soon as a storm breaks out- 
In ease of any interruption, the manager may then collect 
a sufficient crew of npairmen in a very few minutes. 

Bleetrle Locomotive for the Canadian Northern 
KaOway. —Orders have just been placed for seven loco¬ 
motives and eight multiple unit motor oar equipments 
for the Canadian Northern Railway terminal in Montreal. 
The locomotives and motor cars will use direct current 
at 2,400 volts. They will be equipped with two oom- 
mutating pole machines in series with 1,200 volts across 
each motor. Eleotrioal energy for operating the loco¬ 
motives and motor oars will be received in the form of 
3-phase, 60-oyole, 11,000-volt current, which will be 
tnuisformed by motor generator seta to 2,400 volts 
direct current. Each looonmtive will weigh 80 tons. 

Oosnlsed Chicka.—A poultry man of Waltham, 
Mass., says the EUxUrical World, is using electric 
osooiaers to reduce mortality in the hatching and 
brooding of oUioks. Ordinarily 24 to 40 hours elapse 
from the time the first chick peeps forth from its shell 
until the last one appears. But the use of ozone in¬ 
vigorates the chicks as indicated by a recent hatching 
which came out in ten hours. Furthermore, the chickens 
at4 unoommonly strong and robust. Exiierimeutc are 
now being extended to purify the hen-poisoned ground 
of the brooders in an attempt to save a portion of the 
60 per oent mortality whioh occurs after tlie young 
ahiokens am hatched. 

Searchlight on aa Observation Tower. -The “ Fasi. 
Mail” leaving 8t. Paul and Minneapolis every evening 
for Chioago oarries a search lamp on the observation 
platform of the last oar. This iliuminates the landscape 
along the line whioh pondlels the Mississippi River for 
over a hundred miles, and gives the passengers a very 
pleasing outlook. The search lamp is used on the 00- 
volt train liglitiiig circuit and takes 20 amperes. The 
electrodes are plaotni horizontally, and after being 
fooused they are kept in adjustment automatieally. 
The lantern whioh is 13 iuehes in diameter stands on a 
pedestal about four feet high, and takes up 16 square 
inches of the floor space of the observatton platform. 

Paasing of the Belt.—In a paper read before llie 
American Institute of Rleotrioal Engmeei-H at Phila¬ 
delphia, ('harles Fair disoussed the passing of the l>elt, 
and showed how that most dangerous piece of mech¬ 
anism in the factory is being displaced by the individual 
motor mounted on the maoluM. In considering the 
improvement brought about by the electric motor in 
the factory one should credit it not only with a great 
saving in power, hut also with a great reduction of injuries 
to employees. Although America was the pioneer 
in motot^riven machinery, it seems that Qurmany is 
showing more progress in this line. Neariy all machines 
in Germany arc now direct motor driven. 

The P. A. Y. B. Car In Euglaad.—At a recent con- 
ferenoe of the Municipal Tnuqways Association at 
Sheffield, England, a paper was read on ”]>ay-as-you- 
eutor” oars. Referring to this paper editorially, the 
ElMrieian (London) says: "The policy of the American 
tramway authorities is to lodk upon .every passenger 
as a thief, and every conductor as a thief until the 
eontrsuy is proved. Thus it comes sihout that many 
Isgentous methods have been devised in the Uniuxl 
States for reodering abiwluto .the eerWinty that ever>' 
pseesoger shall pay his fare, and every wmductor shall 
turn in aU the money he edlleets:” However, after 
thus kupenilfouBF referring to Ameirioaa ,ptacUoe, it 
,a<ijgiils .Bmt -the experienoe with oats of .tito type at 
Lbfofofor has .been .satiafoototy, whkfit would indicate 
thaf .tlw. AmerNtU pqll^ is not jk> bad affor an, also that 
Brithfli j^nductote aii4 ;4iav^i^ pulfiie are not all 
fo their dhaiE^Bs with the public service 
eeilTOinMiiQiu There are somfi.ohjeoBons, however, to 
the ittse of P. A.'Y, B. esfoBritain, owing n. 
the ’cmnidioatia& «t their hifo t^stem. In Glasgow, 
for ihstance, there is mute where the fares range 
footn Xd. to 7Hd. and t&ere are 47 overlapping iid. 


Aeronautics 

This Airship Can Pick Up Its 8lores. - In patent No. 
1,070,197, to C'harloh Kcoll .Snell, of London, KnglaniJ, 
an airshij) is jiroiided with a grapple device suitably 
connefitod to a winding apparatus earned by the air¬ 
ship and a suitable earner for a load, all so arranged that 
the loail ean lie pioked up bv the airship during its 
flight without severe shock 

Launching a Parachute by Power - -Daniel \V 
Adams, of Glendale Springs, N (', lias secured (laleni 
No. 1,069,662, in whieh a paraeliiitc lias a tiiiuilar stem 
wllich forms an outer shell and is udapis-d to serve as a 
motor cylinder A sourot> of motive power is conni'cted 
with the intonor of the tubular stem and eonirolled 
in order to launch the paraohiile safely. 

American Aerodynamic Experts to Rtudy Abroad. -- 
Aasistant Naval ttonatructor Jerome (' Iliinsaker, 
U. 8. A., and Prof, S^ahinof tbo Kriiithsoniuii Iiistitulion, 
formerly oonnoctwl with the (’ntlio]i<- Umversitv at 
Washington, will wion go aiiroad with a view to investi¬ 
gating recent foreign developments in aviation Mr 
Hunsakor lias lasm detailed for duty at Boston pn-- 
paratory to his assuming charge of an aviation course 

A Parachute Attachment for Aeroplanes. Joseph \ 
Steiiimetz of Philadelphia, Pa., has patented. No. 1,(Ki7,- 
.559, an aeroplane which has a transverse frame to wliicli 
the planes are fixed and a frame transverse Ui the first 
frame with a parachute stowed at substantially tlie 
intersection of the two frame members and conins-pHl 
by tension devices with the ends of the frame members 
The parachute is liberated by means under the control 
of the operator 

An Aeroplane Stabilizer.—Henry f'. Fisk of Stafford. 
(;onn., has secured i>ateiit No 1,072,710 for stabilizer for 
aoroplanei, m which a stabilizing |)lane is arrungisl 
almve the supporting plane and has n eentral portion 
surrounded by an upwardly and outwardiv extending 
rim, making the stabilizing jdane in tin* form of a disli 
with a flat central jiortion. The jiatenlee claims that, 
experiments have shown that the stabilizer will return 
an aeroplane to an even kicl no matter what jsvsition 
the aeroplane is when it is lauiieiied in the air, provided 
the height at whicli il is lauuehod is sullicient to give 
the stabilizing plane time to iierform its fuiietion 

Aeroplane Radio Equipment. -The Unittvl .States 
Government has l>een quietly but steadily earr,vmg on 
a senes of exjierimeuts with winJess apparatus on aero¬ 
planes The Signal (’orpH wireless messages have iwen 
sentfnim a height of l.-'iOO feet and received at a station 
almost 1.5 miles awav, while other messages have isnin 
taken easily from machines 2,.5(X) feet in tlie air The 
radio equipment used weighs complete aivout 7,5 pounds 
and has a radius of .'10 miles. The eleotne generator 
18 friction driven from the flywheel of the engine and has 
an output of one eighth of a kilowatt The antenna is 
trf the hanging type, the wire being wo ind on a reel when 
not iu use 

Aeronautiral Meteorology in France. -The tirsi meet¬ 
ing of the eommiKsioii orgaiii/.tsi under tlie aiispiei's of 
the Metisirologieal 8<S'icty of France to slud.v the 
relations Ivelw'cen at'ronauties aud ineltHirology was 
held in Bans May .kith, under llio jiresidcney of t'ol 
R4iuird, and was attended bv representatives of tlie 
Ministry of War, the Central Meteorological Biinsiu, 
and the principal aeronautical clubs of F'ranee The 
eommiBsion voted to publish an aeeount of the sources 
of meteorological iiifomialum availabh' for aeronauts, 
and passed a resolution m favor of tlie ehluidishiiieiit 
m Franco of a iielwsirk of pilot-balioon stations similar 
to those eonstitutitig the aeroimutieiil vvcallier service 
of CJermnny 

Exploration of New Guinea by Airship. The plau.s 
of Ijeui P. Graidz for exploring the interior of New 
Guinea l>y means of an airship, lirief ineiilion of winch has 
already Isveu made in these eoiuniiis, have now made 
material progress, a committee having been formed in 
England and Holland to finance llie undertaking, vvlneii 
is expected to cost about *7.50.(KK». Designs for (he 
airship have bw*n drawn m Berlin It will be JJO f«s>t 
long by 00 feet iu diameter, will be abh' to ris»', under 
normal conditions, to an altitude of about rj,.5(X) feet, 
aud will make a maximum spvsxl of Hi niilch an lioui" 
It will be equipped with two KKt li(>rse-|)ower motors. 
The base of the expixlition will protiaiiK lx- Main, where 
a base baa i>e*>n establislied tiy the .St>pik expedition, 
now in llie field. A portalile bIuxI for tin- airship and a 
gas-generating plant will be set up at this |n>inl A 
series of tnps will lie made from the base, lu each ease to 
some jiix'vuously sek'cted point on the coast, wlueh eau 
be reaolied in one day. Another base station will 
probably lie established for the exploration of Duieli 
New Guinea. As pointed out in Prtrrmann'* Mit- 
Irtlurigen, this project not only gives promise of hceuniig, 
with the aid of such instruments as tlie aero eainera and 
the photoperspoelrograph, more rapid and effeeUve 
survey* of lim inlcrtor thau are possilde by ordinary 
methods, but also of furthenng ordinary terrostrial 
explorations by Mding in the establishment and pro¬ 
visioning of stalions iii plaev**, now diffioull of ocoess, 



Fastest Vessel in the World 

By Our Berlin Correspondent 

T he world’K faHtGst sesRoing vpni»el ban 
recently iiorformed Uh trial runa Ac¬ 
cording to tjprman prosH iiotlcea, the IluB- 
Mlan lori^HMlo-deatroyer “Novlk," built In 
the Bhlp.vnr(la of Mpiwr» Vulcaii-Werke, 
lu ciainectlon with the official trial on 
the meHHurcd mile, with her trial load, 
baa reBehe<l n niean ai'iecd of 37 kiiolH. the 
maximum «|)oe<l being 37 3 knota i)er 
hour. Home daya afterward, the veaael 
underwent the contlnuoua alx houra' trial 
prorlded by contract The speed pre- 
Bcrlbed for the trial, \lz., 30 knots, was 
not only reached, but exceeded consider¬ 
ably, a mean speed of 30 2 knots, Ibrough- 
out the six hours, and a menu siieed of 
8 fl.H knots during the last three hours be¬ 
ing obtained The engines and boilers. In 
Sfitte of these high siieods. never were 
pushed lo the limits of their caimclty, and 
no smoke issued from (he funnels of the 
boilers, which were fired exclusively with 
llijuld fuel. 

The "No\lk" is a (urblite-iiropelled ves¬ 
sel. The following gives some of her main 
data; 

latngth between pertieiidlcnlars. .320.11 ft. 

Maximum breadth . .,31.4 ft 

lyiaplacement ... 1,2.S() tons 

Draught .10 ft 

Engine <iutiiut .. ,‘1(1,500 eft horse-ijower 

Contract si)eed . .. 30 knots 

Crew .140 men 

The "Novlk" mounts four 4-lnch rapid- 
fire guns and four torpedo-tube sets. ,Shc 
is the only vessel of her class; but Russia 
is building eight destroyers of 1,050 tons 
and 84 knots siwed. 

The Most Rational Source of Power 

Tapping the Sun’a Radiant Energy 
Directly 

S CIKNTIHTH have known for many 
years that mechanical power to any 
desired amount can bt> obtalne<l from the 
rays of the sun. and have measured this 
IKJwer very accurately, but owing to its 
diffuse nature, Its collection for practical 
purposes presented very many dlfikMilHes. 

Horae seven years ago, Mr Frank Shu¬ 
man 'of Philadelphia attacked this prob¬ 
lem Borlonsly with a well organized force, 
and the backing of men of means, and has 
now In oiieratlou at Cairo, Egypt, a >er.v 
practical and profitable Irrigation plant, 
deriving Its )K)wer entirely from steam 
generated from water by the raya of the 
sun. This platil has now Issui running 
steadily since .Mine, pumping water at a 
rate sufllcletit to irrigate over n thousand 
acres of land. 

The first (rials were made on a very 
small scale. Material after rnaterln]. Idea 
after Idea was tried. Ry a process of 
elimination and addition and a gradual 
Increase In the size of the trial plants, a 
practical method of using sun power was 
finally worked oM Bach factor entering 
Into the problem was thoroughly inveatl> 



The complete Shaman aun power plant oa U waa set up in Egypt for a teat 
under tropkai conditions. 



Sun heat absorber which estchw the Bun't nys upon mtrrora and concentrstea 
them upon the long bollsr In the center. 



View showing the Irrigation of land LooUng into ont of Hw hbonthoH) 
by nun power. from otonot dowo oad. 


gated, and one dilBouity After other 
being overcome, finally the plnnt now in 
auccewfnl cqieratloa in Egypt reanlted. 

Sun power plants once oonetruoted, of 
course, dlspenao with nil fuel, while In 
order to be practical and edmiuercially 
profitable, they must conform to the fol¬ 
lowing requlrentents; 

1. They must not cost so ranch to con¬ 
struct that the Interest on the cost over 
and above that of a coal burning plant of 
equal capacity will annul the profit mode 
by thfi saving of coot of the fuel. 

2. They mnst be coRstrncted of such 
material end In such n manner that few 
repairs ace needed, and so that they will 
lust very many yeara. 

8. They must be oonatrueted ttroitg 
enough lo stand tbe heaviest gales that 
may occur In the localities where they 
ore erected. 

4. They mnst be sulScieufly simple tor 
anyone capable of running an ordliuiry 
coal burning plan! to be able to run them. 

The present Egyiitlau plant fulfills every 
one of these reijulrements. Ita cost Is 
kept down to reasonable llmlta by con¬ 
structing tbe entire frame-work of the 
hear absorbing portion of the plant out of 
simple structural pieoes, all of similar 
design, and formed quickly and cheaply 
by ordinary machinery. The mirrors are 
made of ordinary window glass, silvered 
and protected In n special way, and cost 
only 6 cents per square foot. The foun¬ 
dation txists are of conci'ete and made In 
place. As far as the engine, pump and 
Buxlllaries are concerned, these are the 
same as In any good coal burning steam 
plant, except that tbe cylinder of the en¬ 
gine Is larger, owing to the fact that low- 
pressure steam Is used. The heat aboorb- 
era and steam generaton are oonatrueted 
entirely of concrete, steel and glass—all 
materials which will last for very many 
years In the tropics. The Iron being easily 
aceeaslble can be painted every six or 
eight years, Tbe heat ubiorbefs are all 
constructed to stand safely a wind pres¬ 
sure of 80 pounds pec square foot—more 
than that caused Iv any galea occurrlug 
in these.;fortloiia of the troplea 

The sun power Irrigatloo plant oonolats 
of the heat absorbera, five In number; a 
low-preosure reciprocatlag ooudmalng 
steam engine at 100 horse-power, a recip¬ 
rocating pump, and all the aecaaaary auxU- 
iariea. 

As tbe entire engine and pump portion 
of the plant to practically tdeattoal wtfti 
those of ordinary coal bnratog platito. ex- 
ciqit that tbe engine to npectolly htventsd 
and constructed so os to run vary eeo- 
nomtoelly bn low-preaaage steam <for A 
description see Sozurvirio AMmuMtr five- 
mjcMSHt «u>y lath, wa. P. we will 
confine ohraeltea to a dteMitpHou of the 
aun heat aistoriwra tqd atoam ganeniton, 
which xriu take the ptAw eg bettor. 
ftttoAto end e«A(ek «f the ooAt ibvftiiitd 
Idsht.' ■ , ' I * 

' /^dbo^iwwl'M'pere'* ftei) 

























OtHtOtry d«ettk Ufilif ar* not ndtiM* tw tka View of ui ultra-violet ray amtaratue intended When the human eldn is expoaed to aunlifht the 

apptteatlon of ultra-violet raya. Spetiatly con- for nee in etcriliiing water in a phyeteian’e office, ultra-violet raye penetrate and cauae a diaaocia- 

otmetad laaiiw are dealffMd aad operated te that aa operatinc room irf a hoapltal, or other placea tion of aome of the chemical aubatanciea in the 

purpoae. treatment of patiente. blood and tiaauea. 


How Inventors Use Ultra-violet Rays 

Making the Invisible lUdiations Do Man’s Work 


I F one were to take a trip 8,000 mllea long in perfect Ulna all theae ray*. It la altogether possible and most 

dartenew all the way except for a distance of on* Ukely that the son gives all these vurions radiations 

Inch, for which short dUUnce the wey was brilliantly and possibly others, but it Is not possible to determine 

lighted, wonld It he supposed that one would gather <thla as a fact for the waves may be of such slight In- 
a very good Idee of the eonntiy and scenery traversed? tensity that they do not reach ns In aufficlent quantity 

In the Imaginary trip one wonld be under the aame to be admensurable. tntra-vlolet rays are very quickly 

dlsadvanUge that sclentlets have been in exploring the abaoriied by the atmospheric gases, and It Is only a 

noivenw about us: for up to within reednt years prac- comparatively small part of the ultra-vlplet light that 

tlcally alt obaervattona of physical phenomena have la given off by the ran that ever reaches the earth’s 

been made by visible light. But vlelble light is only a surface, but the mys that do reach the earth play a 

very very email part of all the vlbratton of the ether, wy ImporUilt part in the welfare of the hlologleal 

the medium in which light is propagated. . For our inhabitants of the earth. 

physical senses can comprehend only a very small part fact determined when the properties of ultra¬ 



violet rays were first Investigated was that the ultra¬ 
violet. rays have a stimulating effect on plant and ani¬ 
mal life, and as early as 1870 an experimental hothouse, 
using windows of blue sud violet glass was built by 
Augustus I. Pleasantun of Philadelphia Ue used vari¬ 
ous proportions of blue and of white glasses to deter¬ 
mine the best conditions of growth for plants and ani¬ 
mals. Although hts efforts were along lines of correct 
theory, still he did not know that l>otb ordinary lead 
and flint glass are almost totally ojiague to ultra-violet 
rays, lit effect the arrangement merely shut off a cer¬ 
tain per cent of both heat rays and ultra-violet rays, 
and the ex(wriments, though liitorestlng, were not con- 
clualve. 

In more re<'ent years the United States Department 
of Agriculture has carried on very extensive and ex¬ 
haustive experiments along the same lines. The results 
obtained from these experiments brought out the fact 
that the ultra-violet rays are a stimulus to plants, espe¬ 
cially at certain stages of their growth. However, 
the tight does not have the same effect u{ioii all vege¬ 
tation and in some cases certain plants were greatly 
aided by the light, and In the same light the growth of 
others was retarded. The light for these exiwriments 
was obtained from mercury vapor and lamps, for the 
Incandescent vapor of mercury Is jiecullarly rich in 
ultra-violet rays. In regard to the effect upon |>lant 
life in general, the first thing to uotica' Is that ultra¬ 
violet rays have a strong chemical effect and are th* 
part of the light of (he sun which Is very necessary for 
the life of the plant to enable It to breathe The green 
chlorophyll In the leaves and growing stems Is the chem¬ 
ical substance, which, under the iiiHuence of these 
chemical, actinic or ultra-violet rays, dlssoclatea the 
carbon dioxide in the atmosphere into Its elements car- 
bou and oxygen. The plant iilworbs the carlMiu and 
the leaves exhale the oxygen riiiuls In tlie absence of 
chemical rays of light stion turn fiule, l>ocnuBe of their 
Inability to absorb and convert, the atmospheric tnirbon 
dioxide which Is a vital part of their nutriment At 
present it Is not practical to old ultrn-\lolet rays arti¬ 
ficially since they are costlj and dlttlcult toupplj. ITItra- 
vlolet rays if generated by electric llghi must be very 
powerful to Ik- of any effwt, ns these rays are quietly 
absorbed by the air, and veiy little of this form of 
light readies the plant unless II Is near the source. 
Ordinary mercury arc Inmjis are not suitable as It Is 
dllBeult for the rnjs short wave length to pass 
tltrough the glass bulb. SjKMiially constructed mercury 
arc lamps »lih quarts! sides are very gtsal for propaga¬ 
tion of waves of short length. Rut nt jiresent such in- 
stallatloji.s to stimulate plant growth are tw coatly 
to b»- of broad commerelal value 

The effect uiwti animal life Is somewhat different. 
Ultra-violet rays are very deadly to micro-organisms and 
bacteria. Upon animals of higher order the light seems 
to have a very beneficial effect as tlie more highly 
developed automatically adapt themselves to the light 
and soon protect tiieiuaelvee front the effects of ultra- 























vlol«t rays, Thta la the well known minburu and tan 
which la Mature’B protection againat chemically active 
light tVben the human akin la expoaed to annllght 
the hltra-vlolet raya penetrate and oauae a dlaeodt- 
tion of aome of the chemical aubataucea In the blood 
and tlaanea. thla cauaea pain and Inflammation. 1110 
effect la that a layer of pigment la aoon depoalted In 
the akin which acta aa a acreen to theae chemical raya, 
preventing further damage. 

Ultra-violet raya are very deadly to all twcterlal life 
and are of eapectal uae In killing off the micro-organ- 
lama which cenm diaeaae. Ho bealde tho atlmulatlng ef¬ 
fect which aunllght hak uiiou the human body It haa 
a great bactericidal value. Hence, the doctrine of freab 
air and attuahlne la eminently correct. And annablne 
through a window i« not nearly ao beneficial aa direct 
aunllght, aa theae ultra-violet raya have great difficulty 
In paaeliig through glaaa. Thla la very well illuatrated 
by photograpba taken by Prof. K. W. Wooda of Johna 
Hopklna TTntveralty, In one caae a photograph la taken 
of a doorway with part of the light paaalng through 
the glaaa door and the reat of the light through the 
unoMmeted doorway. In ordinary aunllght the glaaa 
door appeart) iierfectly tranapareiit, but when the aame 
view waa Uken by ultra-violet raya alone, the glaaa In 
the door totally obstructed the raya. 

Medical appUeatlona of thla principle have been made 
in the nse of nltra-vlolet raya and X-raya tor the treat¬ 
ment of certain dlaeaaea. The general effect of ultra¬ 
violet raya, radium cmanatlona and X-raya la quite 
almllar except that theae laat raya are far more power¬ 
ful In tlielr chemical and penotratlre effect, and are 
lu general far too powerful tor contlnuoua application. 

In 1806 Plneeii, a Tlanlah phyaiclan, opened hia fam- 
oua light Inetltute lu I>enmark tor the treatment of 
aMn dlaeasea by the application of germicidal ultra¬ 
violet raya. He uaed aa a aource of qltra-vlolet raya, 
an arc lamp of high power. Thla lamp was Inclosed in 
a cylindrical casing which served somewhat aa a reflec¬ 
tor. At the bottom end of the cylinder were arranged 
tour tubee which served to direct the rays upon the 
patlant to be treated. Quarts lenses were used to 
gather and transmit the ultra-violet rays. These tubes 
were filled with clear water to cool the tabes and to 
cut out heat rays. Water la quite transparent to ultra¬ 
violet raya, but absorbs heat raya readily. The patient 
la placed so that one or more of these tubee can be 
directed upon the diseased parts and the lower end of 
the tube containing the quarts crystal la then pressed 
upon the skin of the patient. 

The ultra-vloiet rays have not very great penetrative 
power, and hence, are suitable for treating only akin 
diseases and auperflclal Infections But this la advan¬ 
tageous aa the underlying tisanes are not Inflamed. 
The caaes which Fluaen treated were mostly cases of 
Inpna. Thla la a tubercular Infection of the skin which 
acta much like cancer. The akin becomes rough, in¬ 
flamed and slowly rota away, leaving amall tubercule or 
wart-Uke projectiona about the edges of the sore. An¬ 
other disease readily cured by ultra-violet rays is psorl- 
^asls, In which the skin becomes scaly and covered with 
white flakes and which causes Intense Irritation and 
Itching, fflnsen’s followers even claim to cure cancer, 
but this is extremely doubtful, and no authentic proof 
has been submitted. The aimllcation of ultra-violet 
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tube. The wkter la run g caat lion bok In ttie 

top of which la snspeaded * aM I^P- 

The lamp la inoloaed In a heat WM ffidca, 'illita 
box ke^to the water from <rtSlldlii|K jq^Mt the ma oi 
the lamp. Bafliea are arrancad i» the cmaM the 
water to drculate repeateiHy wiHi the tM«e of toilu- 
ence of the raya. The water mart Aret he fltthtM to 
make It deer and tranapareot, as cloudy water hhnta 
off the rays. 

The box lamp la pivotally moimted so aa to 'hllow 
tilting of the tube to start the light In eertes MUatlon 
with the lamp la arranged ao eleetromagnetie 'eentrol 
of the waste valve as Indicated In the drawtng. In 
case the current fells or the lamp «oee out the 'valve 
antomatlcatly opens and prevents any of the water i^aa- 
lug through the apparatus without being eterlllaed. 
This Is highly Important tor even a very email aktount 
of unsteriUaed water passing into the pare water nialna 
would contaminate the entire eupply tor some 'lime. 
With this apparattu it la poeatble to aterlllM flQO'^blc 
meters (166,1^ gallons) in twenty-toor bouts at a cost 
of about flO a million gallons. The water to not 
altered chemically and the taste and odor to not cbangA 
In the least The importsnee of this appllcsflon can 
hardly be overestimated. In the case of city water 
supply it ia apparent that where this form of of^atktua 



The principle of De Foreat*B wireless system boeeo 
on Herts's discovery that ultra-violet rays etrlking 
a metal plate Ionise the air about It. 

Is need there Is no risk of a wholesale epidemic Of 
t,vphold and other fevera. In nse for hoapltala, hotels, 
barracks, and achool buildings this means of aterlllm- 
don la unanrpaased. In commercial Installation, where 
pure water supply le Important, sUch ae breweries, 
canneries, creameries and prepared food toboratorlee It 
Is very advantageous. 

Regarding the effect of the raya upon bacteria the 
action has been supposed to be due to formation of 
osone, which would then act upon the bacteria, but on 
the contrary the bactericidal acdon Is direct. No osone 
la formed In the water though the incidence of nltra- 
vlolet raya upon the atmosphere causes the formation 
of osone. The water thus treated was first tested by 
feeding to dogs and guinea pigs, but no bad effects were 
produced, and since then, practical use for domestic 
purposes has proved the water absolutely harmless. A 
peculiar fact noted, is, that pathogenic or dlaease caus¬ 
ing germs are killed much more quickly than are the 
ordinary harmleae germe. Qerma that resist boiling 


from the bt«lieat trade, 
flutylttra iVflM’ rtteH 
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^ affidng of ? ' 

'tbe etMrtltod “iweinr' wWi "itoWKUr' 
to ‘ot^ltoiied. In the'''''f^tw*M, of wWlflWki va 
Uquom cl Jdtii percootegc of glodbtfl, fhh dUm toitoi* 
to he up(^ the Aisel oil apd hitter lOteMte 
ttem up teto lower “tewM, tbW ratefirt#* tinto *«»• 
lew kte traatly improvlte fte flavor of fte 

liany hf the effects of ujitte-WcHt «W 
uiidet|Btood aa the appUcStlci) and uW W ^'low'itetet 
date, bdt as early as 1887 Herts, llte #Wt ;*d»tete»tr 
aottoed that the ultra-vWet rays sttHrtte » fljste 
aetslltc htoto tend to give it A poSt#ra «hwfs «M ^ 
iM the' air about it Os Pofrat' has 
tart ia a very Ingeutons s<^ ,tor Wlta^;'WMlih- 
lag, thsrtwott for white igiteowo teratete, • whall 
auxuiaty .apste flap'’tellsd 'tbe -‘'ttlglWi? ■•tetef’: w 
to placed Qwr tee nsta teste gwi. !Th«.v»irto spark 
asp to ttsds to great (hte tW 

the transfonher cstatot pSte ^ •• as tea "«»• 

■ar spate ’ taoia tea small tadnotlea pte iteteb tee 
amau^gap* tee air to (te lai«sr Ipp ta loutosd tee 
main entrant resdily pasnsa But as seota M tea ^telg- 
ger spate” ceasM tee maW teSte also esaaw. Tkto en- 
ahlu very heavy currents stub as are tusd for SIgnab 
ling great dtotancee to be usSd without eWKnslve and 
troublesome relays and contorts white very qiritely 
burn up, due to the arc caused by making and bnsklng 
a heavy high voltage currant 

One of the most bold and startling appllostloas of 
the uoe of ultra-violet rays has been made In a study 
of ulnenla, more particularly In determining teo eJe- 
mento upon moon, sun and stars. The method pursued 
is somewhat as follows: A photograph of thS mooD Is 
token by ordinary yellow sunlight reflected from tho 
moon's surface, and certain dark spots and other light 
spots are noted on the aurtace. Tbwn a photograph to 
token by ultra-violet rays aicne hr means of a quarto 
lens coated on one side by a fhto Him of silver acraeu- 
Ing out all other r^y*. The contrast to remarkable. 
Some of those dark spots appear bright and some ap¬ 
pear even darker than by yellow annllght, while some of 
the bright epots appear totoUy dark. This to due to 
the fact that most substoacee abeorb the ultra-vloiet 
raya to a greater or less degree than they do yellow 
lltet By suitable oompariaon with known snbstonee 
on the earth It Is possible to arrive at the mtnorals 
teat make up the surface of the moon. Tbis idea to in 
practical uae at the Harvard observatory. 

Another nse of ultra-violet rays that promises gieab 
I 7 to surpass any of the present uses Is the manu¬ 
facture of chemical substancea and compound*. First, 
is the synthetic composition of rubber. Organic com¬ 
pounds that have hitherto resisted treatment except by 
a very tetfions and expensira process nnder the indu- 
ence of these rays, readily assume the desired form 
and make the commercial manutactnre of rubber i>oa- 
slble. However, this Is so'recent aa to be largely hi 
the experimental stage, but on July 16th, 161% a patent 
waa granted to German Inventors, Meaara. Oraul and 


raya waa made In treatments lasting about an hour. 
It waa found that too long continued application In¬ 
flamed the skin Just as expoaure to the light of the aun. 
In effect the Inflammation la nothing more than ordi¬ 
nary sunburn. 

In casea of long standing disease It was often neces¬ 
sary to uae silver nitrate aa a caustic to clean the spot 
to be treated by the ultra-violet ray. The X-raya were 
also very uaeful In cases of deep aeated disease as they 
have BO much greater penetration effect than the ultra¬ 
violet raya 

This form of treatment was found to be very effec¬ 
tive and over 2,000 caaes have been treated, of which 
over 60 |)er cent were cured. This extensive treat¬ 
ment was made iM)sstl)le by Slate contributions. At 
first, cases of very long standing and of people of very 
advanced age, crowdml the Institutes and the cure of 
these was extremely doubtful. 

By far the most Important m»e of the ultra-violet rays 
at present Is the use of the light, for injrposcs of aterll 
ialng drinking water. This haa reached a high stage 
of development lu France. As early as 1000 Messrs 
Courinont and Nogler began experiments to determine 
the value of ultra-violet rays In sterilising liquids by 
their action. As a Htlnnilus to their activities the city 
of Marseilles In BKH) authorised an ojien competitive 
test Ilf water fliters and sterilisers for purifying the 
elty wafer supply, which was notoriously bad. 

The coiniietltors were to Install and operate at thdlr 
own exjiensc a jiurlfylug plant capable of furntohlUg 
200 cuhlo meters «= 82,840 gallons of water In twenty- 
four hours. The apparatus finally adopted was an Ih- 
stallatlon using a rough Alter and a steriUser of the 
type shown lu the nccouipaiiying drawing, using a West- 
^li)ghouHe-Cooper-Hcwittte«wury vapor lamp with quarts 



CuamuBtiiNofier apparatus for uw In ateriliiinff 
irater by means of uUra-vlolot rayo. 


for a long time are killed instantly when smpoSad 
directly to the Influence of the rays. This acbeme has 
been applied as well to sterilising milk, beer and other 
liquids, but tbe apparatus Is modified so that a thinner 
stream Is-exposed to the raya AU-<«DUoldal and sus¬ 
pended nutter cuts off the rays vary qnickly. Tbe pas¬ 
sage of the ultra-violet rays through air Ionises the 
latter and forms osone, which gives the milk a bad 
taste, so that it is necessary to pass a currant of nltfo- 
gen across the surface of the Ilqidd to tent 08 the 
oxygen. This Increases the cost above teat for rtraU- 
ised water, but It to trlfilng. 

However, practical application of thla effort to.msde 
in the bleaching of flour. After milling, tbP flout to 
slowly nprlnkled ^Own a ebnte. In this qhUte V Bb 
arc lamp of bite power. Tbe osone generated ber '^ths. 
ultm-^olet rays from tela lamp bleiehea tee tWnn^'tlo 
perfbet wbtatetas. The cost of such tmtment 'W te- 
stgntfleant, and by this means flour nude of a pdof 
grade of wheat appears as wMto as teat toaAs 


Hanscbke, for such a process. 

Another use to which these rays to put is tbe nunu- 
toctnre of sulphuric acid (H.BO.), Under the Influ¬ 
ence of the nltra-vlolet rays tbe sulphur dioxide (SO,) 
takes on an additional atom of oxygen and becomes 
Bolphnrlc anbydrld (SO,), which in combination with 
water, forms tbe add. This supplants the use of tbe 
expenrtve plstlunm bitok, and glVos a pure prooeso. 

Many other uses not as yet of commercial Importance 
are being developed. But the great value of tb}s form 
can be readily aeen from the above. It takes photo¬ 
graphs, gives summer ton, bleaohes flour; ril^ns vege¬ 
tables, sends wireless telegrams, makes the manntac- 
tore of rubber heela and automobile tires possible, purl- 
fles drinking water, sterlUses milk, and ages whisky. 

' Before a recent congresd^ German imturallato and 
physlctans, Dr. W. fltempen described the utUtoatlon 
of uUra-vlolet rays In studying ndcro-oigaslsnu. By 
tbe aid of nltra-vlolet rays it is possible to discover 
objects white cannot be seen In an ordinary microscope 
because Of their extreme suaUnesa. WH* tee aid of 
ottra-vlblet rays Or. Stempetl discovered the spora of 
die jilvMtefl paradte test Infests the sUtoworm—« feat 
White .B!!buld have been utterly impoeatble with ordb 
naty ll^t Dr. Stenpel suggaato teat tt may teas 
he peestele to discover the microbes of Intactlona dto- 
eases rt! whose bacterldogical origin little to knite^ 
The atettePBuying iiiustrationa. Figs. I to S. shew 
nflei(Bjitaj»^^ of the gporae at Feeetet ftmptwu 
toikgit;>bf iteaitt of uitra-vtaite raya. .nt.itoBs|teB 
obliquely ti» f be plane flf tee ffitara- 
eeppsaWta (n»gtdflratloh'fl406te). 'Flte’ate^'e'ntiw- 
bteirif tedrae of white tSWtertmtkta ttaritariy^ fl^^ 
eptnls. 'the ^ 

parallel te the itef auto tltotentatate': 






Inveiitian Contest 


First Prize Article 


^ Inveiitian Contest 

Wliat Are fiie Ten Greatest Inventions of Our Time? 

By “Esaiii*’(William I. Wyman, Washington, D. C.) 


“])1v«-«n4-tw«nt]r /wn afo la 
A baadnd jreaM moed 

haa oar tDtlal UU ebufgad ia 
thoae flve laateia."—^r'hoofcaraa <« 


lattUitaQ «n inaiwtrtai aiNXili tn tlw tome ttat tbe 
toao»«tlv« w DaaMnwr oonwtaF Aid. y«t no lormar 
period Iiu tmen ao cleh In derolwiasntfl of attlUna 
InUKirtenco or eo productive of taprovemmlta whoae 
ttgngnte to vltnlijr nttoctod our oeonoialc and social 


Three retere need with the cerly Teelll hiduetim 
aieter ehowe beleir. 



Althoagb U waigbed oalr a Uttle over 90 poaoda,, it do- 
volopod tH>rae-power at a a|*««d vt 1,800 rovolationa, 
a porformaoiia coatlderod renarltablo at Uio tUao. 

Ufe. Xo this Htiort apace of time the dreema of aeea 
have come true—man haa been able to lly, opaque bodies 
rendered tran«i«reut, and IntelUgcnce tranamlttad be¬ 
tween distant points without material cummuntcaUns 
means. 

This short quarter century has seen the world-wide 
acceptance of eleetrloal transportation, the introduction 
of hlsb'power generatlou and transmission of electric¬ 
ity, the radical changes la construction due to the use 
of steel and re-enfomed concrete, and Innumeiuble valu- 

abls Improvements In chemical and allied -- 

arts. Pertocted daring this period were 
sudi epoch-making inveiitloBe Us smoke- 
lees powdwr, high-speed steel, conUet 
method of making snlidiurlc acid, elec¬ 
trolytic rednlag of copper, i9>e qulek-aet- 
Ing brake, automatic telephoue exchange, 
centrifugal creamHtopiarator, tungsten 
lampt mssel otl-motor, and Xiarvaylaed 
armor-platu, which changed exlsUii|i pnto 
tiom so rsdlcally or induced eoouoiBles «t 
such vast dagvea as to aak» It dtOcult to ' 
exclude them from any Ust «xc^ by mi ' 
adoption of a standard so at to be 
ontbonght of at any other time, 

In making * setoctt*m JfrtUn the bewlUer- 
ingly opulent array of creative aeavttias ' 
ti ^ pertfld, only aueb inventlona were, j' 
inchided as were moat reitotnUoMyy to 
«b<U»etaK in the broadcat Aeli^ dlMaL al- . 
ntoat our mods «f Uvtag^ ec whkk 

upntidd' tim laigeet »e* aouwei pf 
treu^li. .»o, wetghing the of «» 

it la c^opd W ^ 

‘ ‘the "'tab' ,'iaudient' and their. aPstnMMMin' '-’C’’-' 

'^1 .'ITWr**, *^;'*T* ^ t, ■ .j, ' , 


A* iooH M ike faei eieap for the BctuiTinc 
Aiicatoau's prim etmteat on the inbfect ‘‘What 
Are the Ten Oreateei InvmHon$ of Our Time, and 
Whuf wma reoeived, the Uditor* coat about for 
iudgea who, to soeordawoo with the rulea, were to 
oonaidtr the eontrihuttona. They were fortunate in 
aeekriHff Prof. B. deB. Paraona and Dr. Ouatav 
JAnftenthol, men of wide culture and enyineera of 
vaat eeparienoe. Their deoialon ia rendered in the 
following letter: 

New York, 17 October, 1913. 

To the Editors of the Scikntivic Ambhcan, 

881 Broadway, New York city. 

Oentletnmi: Complying with your request to 
select from the papers submitted for the PrUe 
Article Contest mentioned la the tk'iaMTirio 
Ahusican, aoth August. 1913, we beg leave to re¬ 
port to you the following as our decision: 

We do not consider that any of the papers sub¬ 
mitted fully complied with the spirit and condi¬ 
tions of the invltatluh. Bealislng that a strict 
Interpretation was not Intended on your part, we 
have made onr selection, and award as below; 

First prise (flfiO)—^Pi^r marked “Bsam.” 

Second prise (|100>—Paper marked “Altair.” | 

Third prise (fSO)—Paper marked “Cherry 
Valley." 

We also consider the following pa|)er8 as worthy 
of honorable mention, via; “tdllne," “Kennebec," 
*Nlfiolas," “gpero." “Theta," and "X. P.” 

H. iisB. Passons, 

23 William Street, New York 
Da OiisTAv LiNsanniAL, 

88 William Street. New York. 

The eaaay of "Eaam" (Mr. WtUiam t. Wyman), 
which icon the flrat prize of $150, ta publiahed here¬ 
with. The eaaay of "AMolr” (Mr. Oeorye M. Dowe, 
the United Btatea Patent Ogloe), which won the 
second prise of $100, will be publiahed in nest 
we^k’a ScignTino Amkuioaii. The eaaay of “Cherry 
‘Valley” (Mr. W. C. CokuH). who won.the third 
prise of $50, will be pubHahed in ,the Scign- 
tirio AKsmcAif SuppuBjicirr of November 15th, 
and map he followed in that publication at 
aoeehly intervata by the oaaaya of “JdUne” (Emil 
Schuttze, Baltimore, Md.); “Kennebec” (Louie 
P. Webert, Bath, Maine); and “Nieotaa” (Emil 
Stoop, Si. Nieolaaa, Waaa, Betgium), bit of whom 
I received honorable mention. The eaaaya of “Bpero" 
(Dr, Thomaa Apiua, Ploriana, Jfolta),* ‘‘Theta" 
(Oeorye 8. Olcmenta, London, Batffland); and “X. 
P." (O. Res Frye, Waahinyton, D. C.) map liho- 
! wiae b« publiahed in the Scunririo Amkbioan Suf- 
VUtliXHT provided the esiyenoiea of apace will per- 
mlt.r-^ieiiWTOBs of the SoaniTiyio AmmcAir. 


IKW; (4) moving iilotiiroK. 

1893; (5) wireU'HM tplpgrni)h>, 

1900; («l) iieroplane, llMtO, 

(7) cyanide proeeso, 1800; 

(8) linotype mHCliine, 1S90, (9) Itirtuelimi uioior, 1S90; 
(10) electric welding. 1880. 

Tlte date of commercial liitroduclioii Is held to he 
that from which orderly and conlliiiious development 
proceeded. No it)vetillon was considered eligible which 
could not provide subjf*cl matter for u patent ooiitrot- 
llng Its practical operation for at least a part of the 
Iterlod Such a rule excludes re-ettforced concrete, the 




.t>d, || ik PWU i 


r WPP Withsut Ftt«i*M appsratui. 


The newest model of the Mergenthaler linotype. 

Ad ButoiDHtlr inarhine wliicli inuat rank with the Inveo- 
tloD of tno\nl)le typv and of the iirIntJiig preaa lu anread- 


baslc Ideas of uliieh hud Imhoi estnblihhod In construc¬ 
tion l)efore 1879, ah hough not extensively practised 
until ten years ago, nhile It iH>rmlts of the Inclusion of 
the electric furnace, the broad principles of wblcb had 
been known thlrty-flve years ngo. 

What the Electric Furnace Haa Accomplished. 
The electric furnace, through the generation of a 
heat so Inteii.se as to simulate some of the primal fortvs 
of nature, has i)roduced for the tlrst time many ahwe 
lutely or commerelnlly new prixlucts II can make 
urMlielal diamonds and other gems; It Is 
the only means for commercially i»rodiic- 
ing carbonindiiiii (the hardest of all man¬ 
ufactured Bubstanees), calcium carbide 
(the Hoiiice of u valuable tllumliiiiut and 
a nllrogeaou.s fcrilllzer), and artificial 
graphite, wlilcU Is fliullng extended use in 
the arts, and U has eonverte<l aluminium 
from a merely precious to \er\ useful 
metal and reduced Its price from more 
than ,¥12 a iiound to le-s ilwiii 25 cents, 
it Is re-ponsllile for all methods of fixing 
nitrogen, ehlch, In \le\\ of the ap¬ 
proaching exhaiistbm of the natural bui>- 
])ly of Chill iillriite, ololalps a pos¬ 
sible idirogen fnmliic. and alone makes 
this agency of Inestimable service to 
mankind. 

The electric furnace Is radically trans¬ 
forming the Nietd liubistry It produces 
steel of crucible quality wltli almost open 
hearth economy, and for the first time 
since 1740 the exiienshe and liiirb-ale 
crucible t>rocess lliids a competitor, in 
providing rails and heHvy-ser\lc<‘ steel of 
crucible cbaracterlstlcs In textulv and 
loudness at slight inert'ase of cost over 
the nomparatlvely impure and unreUablg 

















oldojt. prodnctB a 
r«>v('»Iutlon of ns- 
PnindliiK proimr- 
tlorw In polng on 
boforo our vt‘r> 
oyoN. The Ooh lea 
lirotherM, II all 
nnd AeliOMon, In 
Amerlwi, II er- 
otilt and MoIn- 



tlKurea In this 
d e V elopinenl. 

Steam Turbine.—A New Heat Engine. 

The greuloBt BRency In the aervtce of man la the 
nteain engine. No other devlre haa lK*en ho atudied, 
linprovwl ami Huper-redned Hni Its nsefulnewa reachetl 
Its llnilts when It failed to sallsfv the onormous greed 
for power deiuuridtsl In (“li'cirlonl wenerntlon and ship 
Iirointlslon The Hteiiin tiirhliie solved the problem, and 
the reoliiriKUitlng engine, whleh has bortie the brunt of 
the world’s work so well during Its century’s primacy, 
hoa all blit Iw'en elinilnated in these two vast flelda. 

The turbine has offectod striking economies In stoam 
consumiition, attendiinco and Installation. It has abol- 
iNhed (munding and vibration, elliulnated cumbersome 
and exiienslve foundations, reduced the apace occupied 
from one to two thirds, nnd made It advisable to send 
ethclent but older type of oqulirraent to the scrap heap. 

«lx million horse-tKiwer were employed In turbine- 
driven ships in 1910, and a like amount Is uaed in turbo¬ 
generators In this country alone. The days of the re¬ 
ciprocating engine are almost numtiered—the electric 
motor Is driving It out of the factory and the generation 
of electricity requires turbine Installation. 

Mnch la the vast extent of the revolution now helug 
effected in our basic englneorlng art by the steam tur¬ 
bine, invented by rarsons lu 14K4, but not recognised 
as a commercially practical proposition until ten years 
later. 

The Gaooline Automobile and the Change Which It 
Has Wrought in Transportation. 

The inventions of this period which have worked the 
most rairfd alterations In the more intimate affairs of 
life are the gasoline automobile and tho moving plcturt*. 
Tim “auto" In this short space of time has developed 
from a mere experiment to the making of one of our 
largest Industries, has caused the creation of thousands 
of miles of Improved highways, bos almost abolished 
the horse In the Cities, has changed to a marked extent 
‘ the manner of living of an api»reelable portion of our 
ismple, and has directly Induced extensive and radical 
improvements In uiid created doitens of collateral arts. 

Hnlwrllclally, the “auto” np|ieurs to be tho sum of 
a series of engineering developments In which great in- 
splmtlonal achievements were wanting. But no fnct 
Is jdalner than that Us Introduction was neither casual 
nor fortuitous—the whole history of a century’s Insist¬ 
ent but unsuccessful endeavor to provide a practical 
8BJf-i»roi)elled car proviw that tho success of any type 
that once answered requirements would be immediate. 
Much Burc«‘ss did come with tho advent of the Daimler 
motor, and not iwfore. The distinctive features of this 

motor were IlghtiiesM nnd _ _ 

sjteed, hut these were precise¬ 
ly the factors that different!- 
atetl It from its predecessors 
nnd that prcuUarly mtapted 
thin vnuine Jor itn specially 
desipned purpose. As one au¬ 
thority says, “Tho Improved 
engine In 18ft0 by Daimler 
was that wblch really set go¬ 
ing tbc mofor-cnr moveuieid.” 

In that .veiir, I’unlinrd nnd 
L e V a s s o r, Frenolitneu, ac¬ 
quired Iialmler’s patent rights, 
devl.sed the first motor car¬ 
riage along present lines, and 
nia.A Ih> smI<I |o 1m‘ the creators 
of the automobile Industry. In 
Ibis ciuiiilrj. the automobile 


be boiisisl. and the valtie of Us 
produetlon bus Increased more 
lliaii llft.>fold In the last Cen¬ 
sus rlecade 

The Moving rictures.—How 
a New Art Was ^ated. 

'i’he moving pKfiure has 
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Orville Wright Hying at Fort My*r in IMS and 
complying with the army roffulremonts. 


Thomas A. tidiaon, 


I moat brilliant of American, invontonb and tbo I 
moving pictoro indnatry paya ttfbnto. 


giva ^ibtoal 
dioattoa dt Of- 
fdri»g am dMIfc 
' soiitoiiia dbacfe tlia 
tb8gt»iir<» pbjip' 
,ituity' 

allnea 

OrvlIU Wright, ShSkoanawa^ 

ttpm ita nndd^ 
oatlcaui «ro ho* 

coming more varied and extended. A« a fbetof ip, Adn* 
cation, science, trade, and in retarding eurte&t .IdMdtlv 
it has eeen Its beginning only, and in Ita appttwtlm 
to amneement in Ita blfflier form we already have a 
promise of a lafge and brilliant future. 

Thousands of theaters aw devoted to the '‘movtoe" 
In this conutry. In which eighty million dtdtars are Uh 
veeted, producing an annual revenue fast appmdhlag 
three hundred million dollars. The whole worM la 
levied vpm to “etage" the play, history and travel v1s« 
nallsed, and the obeeute processes of nature expialaed 
and analysed. 

The "klnetoscope” of Edison “was tha Srst eoanner- 
ctal appliance to ahow pictures in natural movement,’’ 
although he owed much to the Eastman film and prior 
Inveetlgatloiu. Aa with the automobile and aercplana, 
great credit must be given, to French promotera for flret 
showing its poaslbHltles on ft marked scftla 

Tha Aarophma.—Tha Realiaalloa of an Agc*loitt 
Dream. 

Naxt to the philoaopber’s etono and perpetnal mption 
has man’s attempt to dy been the ohiect of most per- 
elstent pursuit Mo other problem in the realm of In¬ 
vention has caused such hoart'breaktng dlsooutag». 
menta or called for such sacrifice of life. In spite of 
authority, however, the quest for the flying mashine 
was not chimerical, alt^ugh it aeems but yeatar- 
day fduoe success canwd the efforts of the Wright 
brothers. 

Although the aeroplane is radically transforming 
military lactloe and as an engine of war cannot be 
ignored, It presents the least commercial utility of fttl 
the inventions considered. But beoauso It la in «of”r 
reepecta Urn most radical innovation in the whole his¬ 
tory of locomotion and because the psrfecUon of this 
device opens up pusslbnitles dassling to contemplate, 
present utility must be Ignored in apprelsing this strtk- 
Iny aeeOmpllshment. It la only necessary to imagine 
a condition where frontiers are eliminated, valuable 
rights of way unessential, and fortresses and battle- 
shltw impotent, to realise the overwhelming revolution 
which will come with the perfecting of air navigation— 
an outcome by no means l>eyond the llmlta of possi¬ 
bility. 

Wireloes Telegraphy, the New Bleana of Commuid* 
cation. 

If the aeroplane is the most spectacular ftcblevament 
of this age, wiretees telegraphy aimeahii moat to our 
imagination and dramatic sense. Its importance and 
slgnlflcanre however are lu direct proportion to the 
hold It has on our Interest. 
The scheme of transmitting 
intelligence woe never com¬ 
plete BO long as ships at aea 
and remotely situated stations 
could not lie oommunieated 
with. “Wireless" supplied this 
“missing link” and made In- 
tercommunlcatlou as unlver- 
sal as the world is Wide. In 
the short fifteen yean alnee 
,,4ts Introduction Uaroonl. 
'wlrelew apparatus hSe be¬ 
come part of the equipment of 
twery modern aeft-gotng and 
naval vessel, hoe been piftoed 
in hundreds of Oovemmant 
eslabllsbments and donna of 
relatively inacoesftihle a t a- 
tlons, has beomne an tmpmt- 
ant factor In tnllUnry and 
naval operations, and, nmat 
Important of all. ha«' fobbed 
the sen of its toftoN 
»aved thmiftonds «f Uva« 
through its opftfhtioo. B«ffU 
aft fafta been ito flcomh, ik 
I but in Hm inffthfi^ Of Its flb- 
, * vOtojhnent iui4'''i^lM|Ss mg .. 
' Wmbiftss ft. onfswf.i'ih 

atg'ndMm.ilieofitii'o 
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^^;|iaiil. ptoem. .’<^m <4 

Hfv®'«!»*«' *i(Mlii!»«i wocM'a 

^ 'tnibl«<l b«t«h«n 

;;;ll»»,«t4 pm. Fat«a't«« 'tn"4'BS8 by 1^ ' 

';.'’^P»thitr ba4' Fior^Mt, 4 w<i» ttrat mtfo> 
tw A iMK« ac«U) at JobaunaabuTK 
p m(K <UXI to now tt«lv«l!»al|y aaUb^ 
flalwA. Tt» prooecHt baa itotofliltluntoed tbft 
jfr^ <rf tlto otptoiluFgr th« i>t«doito 

J np»U, bat Ita iiuUraot eooaoiato aM ao- 
ctol tnfliMnito baa be«n tocumP^rablr cteab 
«r toiaa tto diroct naratt tu Incaaaatnc 
; . wabltli, wMe and deep as luta Imeti Its 
1 ai^^ltoattoii in other dlrecttous than gold 
; extoadtiob. Ctold to the life blood of trade, 

\\ and arbetber or not one believes its In- 
ONOoed jiroduction to the cauee of tbe 
) ' btgb eoat of Uving, there cati be no quea- 
tton of tbe profoQud effect the quantity 
Off gold is etrcutotlan has upon comineroe 
and the eoonamlc atructure, and conse- 
qaoBtiy of tbe vast algnibcauce of tbe in¬ 
vention to wblob such increased prodno- 
tlvtty to due largely. 

Tlw lodocaon Motor of Nikola TaaU and 

Bow it Boroluthmlaod Power _ _ 

A M tij. 

Mated to alternatlDg because larger gen- ffenaratofg. Iw portvalt la thrt of the Hon. C. A. Paraona. 

eratiiig nnlta can be utilised and the enr- - 

root more easily transmitted. The Induc¬ 
tion motor, constructed by Tesla in isti8, 
and independently suggested In principle 
by Penan, was the first satisfactory me¬ 
dium to transform this current Into power. 

This epoch-making Invent tuu to muliilj' 
responsible for tbe present large and lu- 
enastng use of electrl<dty in the indus- 
trtaa. It to working a revolution for econ¬ 
omy and comfort In tbe mill, factory and 
workshop. In making the motor an Indl- 
vtdoal power unit, it has made power ar¬ 
rangement elastic, drawing nt)ou energy 
only when needed and aifplyttig it directly 
only where wanted, and has abolished line 
shafting and belting. It conserves thirty 
to sixty per cent of the energy formerly 
wasted to uselessly whirling line shaft¬ 
ing. It savea overhead space and In- 
ereaaea productivity by making the shop 
lighter, safer, cleaner and less noisy. And 
ao well recognized are these advantagee 
that establtohments in every big Industry 
are Installing these motors as a measure 
of ecoDomlc self-defense. 

The linotype and the Spread of Knowl- The etoeteto.fmMS b ndiealiy (naMsnafttf the gtesl indiiutry. 

edge. 

The "art preservative of all arts," in 
tbe department of composition, remained 
tbe same In all Its fundamental parttou- 
lars for four centuries after Outenburg 
lint set movable blocks to form a print¬ 
ing surface. The most intricate devices 
ever evolved and tbe most lugoBtous ef¬ 
forts ever expended, failed to successfully 
supersede hand composition nntll Mergen- 
thator’s linotype established Its feasibil¬ 
ity abont 1B90 and entirely overcame pub¬ 
lic skepticism and Inertia a few years 
later. It to enough to say that an oper¬ 
ator can set from five to ten times faster 
than tbe average baud coihposltor, that 
tbe type composed always presents a 
brand new face, that the cost of foundry 
type and auxiliary paraphernalia to dto- 
poBsed with, and that dtotrlbutlon of the 
type matter to aboltobtol, to recognise the 
breadth and thoroughly revolutionary 
character of this Invention, and to ap¬ 
preciate why every newspaper gud large 
printing ptont in the worlii has Installed - 
machine iccmposltian. ' 

The Itectric WMdiaff Pmeeas of fetllMt 
Thomsen. ' 

Btoetvte weldlag In the form in whtoh 
the kb ifimt received eomjberotol mcogal- 
riott b rile toventlou of ^AUhtt TbemsCto' 

The'grt #'the hhrtthy.'ai|iiiato~ 
back lato'i^htotoric rintos, 
dret change in Iti entire ;hMw«y 
toiiih tihe-^iubodat^ <4 this ttiycafkto 

iiearbnatoff 'whh«■lUto.«ltohV’'^'Tb«-towto^ bstoieitowa wiv web.iton.iiii^ as boar, it takes <»iy a 

'' toMM'lmh'/'itlKWdM b v'^bwi'toeancs to stoks w ilaatrto wtM. A haait eumat of aisetiicity at a low votuse 

rtraT t h^ w HitWh to# abottlac aaOa «C be mstal ptoaaa to ba weUed, thereby seoerating 

t h e pWata at toatoat.'Whlia at «ka saiaa Ubn prewnire u appiiod to force 


bronze, oast Iron, do., but dlfforeut and 
welrtably antagonistic metals can be ualt- 
wl in a solid union. Shaiics so Intricate 
as lo lie lieyond the otiimclty of welding by 
any previous device? or process, or which 
coijld onl.\ be Joined by riveting, are read¬ 
ily milled bv the electric welder. The ap- 
pllcalilllij of the proccH.s to practically 



The eleeteto.finMoe b ndicaliy (vaaMcnafttf tbe ateel iadiutry. 


and the Itessouier conierier, typifying 
these three deiMirtmenfs Of Ibe Inven¬ 
tions selected It will lie observed that 
seven fall within these activities Of the 
reinuliider. It is suftlclcnt to say (bat for 
the llrsf time we have means to visually 
tranwTllie animated life, and have seen 
hand methods in tw’o niicleut arts suiier- 
seded by machine opera tlou 

Of all the great acblcrements of this 
period, these ten have been chosen because 
they are pioneers of the highest order and 
liave l>een most revolutionary In the most 
potent fields of service to mankind. 

The Ten Greatest Inventions 

W HEN, a few months ago, tho Rcikn- 
Tiric Auekk'an offered prizes for 
the three liest essays on the ten greatest 
patentable Inventions of lUe past twmity- 
11 ve years, we Imd no Idea that the ques¬ 
tion would lie a verv difficult one to an¬ 
swer. It seemed certain that ten Inven¬ 
tions could be chos(>u which would stand 
out iTromlncntly above others and whlcli 
would hold iholr pre-eminent iwsltlon with 
convincing argument. In res|)ouso to our 
offer essays came In from all parts of the 
I'ulted States, and from abroad as well. 
Among the easuvs receiving honorable 
mention, as published on another iiage, 
will lie found one from England, one from 
Helglurn and one from Malta It to In¬ 
teresting to note also that several of tho 
essays came from women, showing re¬ 
markable Interest lu Invention among the 
gentler sex. 

When the essays were opened, the lists 
showed a surprising diversity of opinion. 
No two competitors selected the same set 
of Inventions. In fact, only one invention, 
that of Wireless Telegraphy, was con. 
ceded unaulmou.sly to belong among the 
ten grculesl Tho vole on A^'roplanes was 
almost unanimous. Hut lie) ond I hat there 
was not I he slightest trace of unanimity. 
This rcsull viis, to us. surprising Indeed. 
In the coinllllons of the contest we had 
slated that greulness would be measured 
In terms of prafllcul succcas and general 
UHefulness to niniikind; wo limited the 
contestants to machines, devices, and dis¬ 
coveries commercially InlioduciMl In the 
last twenty-live yeurs. and laid sia-cial 
emphasis on the fact that the Inventions 
must tie patentable, although noi iicces 
sarll.v patented, staling nW,, thiit llio pat¬ 
ent might antednle the twenty-live year 
Iierlod provided the couimordal Introduc¬ 
tion of the tnveiition took iilace within 
the siss’lflcd time With these simple con¬ 
ditions governing the contest, it seemed 
strange that the conicstimts could agree 


so Interesllng that we called fo 
vole from our readers on Hie i 
dozen essays wen? iilcKed out 
and these were found to contah 
ferent subjects 
The list of these suhje*cts wa 
with our call for v<iles, nierc! 
the dlBUgrcemcnl on the ques 
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A Multiple Disk Glam Cutter 

F or more than four thouiand yeara there waa «o 
other meana of cuttlne alnw than with the diamond, 
and It was uaually done with the chip diamond. It 
was, however, very effecllve, hut It remained for an 
American to Invent the Iltlle wheel or dlak approaching 
the hardiieae of the diamond and taking Ita place for 
doing thla work. 

Ammig the aevcral typea of wht>el glHNH cuttera manu- 
'factured, one of the moat nnhtne la n multiple diak cut¬ 
ter with H turret head containing alx wheele. Theae 
email wheeln or euttera arc placed around the peri¬ 
phery of a larger dlak which la jilvoted on one aide 
of the bolder. One wheel after the other may be 
brought Into the pOHttlun for cutting hy almply tuniitig 
the turret bead by looaenlng and tightening a acrew. 

In order to prevetit the cutting edges of the dlak from 
becoming rusty, a disk of ahaorbeiit material la placed 
on one aide of the turret head in auch a manner that 
It continually rubs against the upper edge of the disk 
which Is In the cutting position. This absorbent mate¬ 
rial is filled with oil which keeps the wheels clean and 
free from rust 

Lemong of the Disaster of the “L. IL” 

By Carl Dienatbaeh 

T he most advanced of all dirigibles, the giant Zep- 
ptdln "L II.," completed for the Oerman navy, has 
Shared the fate of one of the crudest early attempts at 
airship constmellon—Severo’s ‘Tax." In other words, 
the “L. II." exploded and burnt In the air and every¬ 
body on board was killed. One man, In spite of terrible 
bums, survived the fall (of 800 feet) for several hours. 

No general conclusions can be drawn from this latest 
and most terrible disaster sustained by a gas-lnflafed 
ship. Nor is the conclusion justified that gasless 
aeroplanes are safer. If a comparison Is made between 
dirigible and flying machine on the basis of safety, 
every hour spent In an Inflated dirigible must be count¬ 
ed against only the actual flying time of aeroplanes. 
On that basis the comparison will be In favor of the 
dirigible Aeronauts are nut ofrald to ascend in a 
spherical Imlloon filled with Infiammohle gas. Staria- 
tics covering a century and a quarter have shown how 
slight Is the danger of explosion If reasonable precau¬ 
tions are taken. When Severo's airship caught fire, a 
commission of French engineers decided that It was due 
to confined spaces within the structure, where a stag¬ 
nant mixture of air and gas might collect like so much 
gunpowder. That explosive mixture, once ignited, la 
worse than so much dj’iiaralte. To the Ignition of such 
a mixture the accidents to the old Sttvero and the latest 
Zeppelin arc due. Das alone is as harmless as so much 
flour. An official rule was laid down at the time of the 
8ev«ro Inquiry that no design wltli such confined spaces 
should bo toloraled Thla rule was easily observed hy 
the old, slow "full rigged" ships, with the car banging 
far l>elow. and a goodly draft of air automatically 
sweeping the intervening space 
(turloiisly enough, 11 swms to have been progress In 
attnliitug staunchness and spe<‘d, that eventually 
brought about ii deslgii that embodied the very defect 
that caused the destruction of Severn's dirigible and 
made It iwnslble for an explosive mixture to accumulate 
In enormous quantities. 

Close proximity of motors and gas bags Is highly 
desirable and even necessary In a very ftist and strong 
dirigible. However flimsy the fabric may seem. It Is 
Just ns eflUelent In keeping the gas out of harm's way 
as the plates of a gasometer. The fabric of a Zeppelin 
cannot Ite torn unless the frame and tho netting 
which strengthen It break first. It cannot retain tho 
gas Indefinitely Hllll, so little filters through, that a 
candle cun he Inirned three Inches from an Inflated bal¬ 
loon, ns long us the gas remains at eonstant tempera¬ 
ture and pressure fJn.s never ls*eoiTieH daugcrous unless 
It eximnds from heat or lowerwl tilr pressure, and, over¬ 
flowing the hulloon through the safety valve, Is not tn- 
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Muttlpte dtik tltUH cutter. The inuert ahswa the 
turret hMd and tta wheeU in iwp poattiona. 

stantly diluted with enough air to make the mixture 
uon-eombnatthle. 

Coflfined spaces within the structure of an attohlp 
are hafitaless as long as they are swept by a blast strong 
enough snfllclently to dtiute any amount of gag which 
may there collect 

The "r* IL" had literally a tunnel running within the 
bull. Within that tunnel gas leaking from the balloons 
in many compartments could accumulate and mingle 
with air. 8he should have had a blower to drive out the 
hydrogen that had leaked out, or at least to dilute It 
with an enormous quantity of air. Indeed, she needed 



A mine reseae telephone egnipment. The trans¬ 
mitter ia atrapped agdut tha throat so that tho 
reocuor talka, not with kia aiMtli, but With hia 
neck. 
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Mde oir the bnH, Infa a dHtttMw ailriliiwt W 
ftnuMted hy blowers whiia tho abtp In. at v 
(nwre naenw ne doubt that In dnnicnlng atid 
the “I* II," “intomal aaftrtjt' was oir«riopkad nih* 
tentlon concentrated on atrength of coaa(VtiCtlon,'ao tl 
atotisa could be weatherMv 

A Mine Beieiie 

T he development of practieal . _ 

for mine rescue work to snppleinOot tile Okyptii ap* ® 
paratus now In almost univeraal use anrite. d 9^ 1 
step forward In providing ways and moaph for pCvriMat* 
log the great loss of HfO which, in yoflt* imat, tolte«r«d 
every mine disaster. The grant value of the odygeh 
helmet, which permits Its wearer to ehter a att« % 
remain In the preaence of smoko and poiMuoua ’cagM tW « 
hours at a time without don|er Of bring otWraome. hia' ! 
been evidenced by the himdrads of hives whirit haWe % 
been ssved through its i^ency. The Iron hem mUo 
telephone has also proven to be of Ineatlaiahle aerviee 
in protecting Uves and property- In ftmt, the laws of 
a number of States iQ Which mlntag operationa Hri 
conducted. Include statutes making compulsory the uae 
of telephonea underground. 

There has been lacking, however, until very recmifty, 
a means for keeping the advance or rescue par^ In 
the mine in constant communication with the rear party 
at the entrance of the mine. The need of tots waa ad¬ 
vanced by the United States Government Bureau of 
MUim, as well as some of the large mining Intoteetu 
As a result It la now pooslble to obtain a light service¬ 
able and Blmple telephone equipment which wUl meat 
all the requirements of this tmusually severe daaa of 
service. 

One of the first dUflenltios encountered in the develop¬ 
ment of the telephone equipment for the helmet man 
was to devise a transmitter which would not Interfere 
with breathing. With the oxygen helmets and other 
types of breatblug apparatus in use for rescue Work, 
the month ie covered la such a way as to praveot its 
use for talking. This led to the design of a tnuunnlttor 
which is fastened to the throat by means of a ptgridn 
Imroess and transmits speech on the principle that the 
vibrations of the vocal corda are transmitted through 
tlm throat walls and Will In torn act upon the dia¬ 
phragm of the transmitter. It is essential that the 
transmitter be held firmly against the skin, and fOr this 
purpose a soft rubber cup, which will conform to the 
curves of the throat, is provided where the mouthpiece 
would ordinarily be ploc^. It luis been found by btbor- 
story tests and tests made at the Bureau of Mines In 
littsburgb that the throat transmitter will transmit 
speech practically as well as the ordinary telephone. 

Attached to the same harness with the transmitter ia 
a water-case receiver eijntpped with a leather bead hand 
to clamp it firmly to the ear. The head harness, with 
its receiver and transmitter, is so constructed that it 
will not interfere with the operation of any of the 
various tyjies of oxygeu apparatus on the market The 
head equipuneut furthermoni, is extremely light and 
does not in any way Inconvenience its wearer. 

The telephone aprieratus used by the directing purty 
at the ontalde of the mine Is a standard awltobboaid 
set coHaisllng of a chest type transmitter and head band 
receiver. 


a blower as badly as a coal mine. "Oaa” might be 
expected every time the ship rose or waa exposed to the 
sun. 

A blower would not detract much power from pro¬ 
pulsion, because it is not neeM while the oMp is 
under full headway. The ordinary ventilators of a 
steamer become very efltelent when they are apidled 
to a speeding dirigible, because the latter gets the wind 
strongly always from the same quarter—dead ahsad. 
While the airship Is at rest, the motota, instead of run¬ 
ning empty, should drive a safety-fan. Any oopfiiMd 


A '• Safety.Pbri" Lesaoa.—In a recent publication 
by the Pennsylvania Railroad, whose object is to proinoto 
"safety-^Brst" principleB among its employees, we note 
two illustrations, each showing a man seated on the 
wooden shield covering a third rail, and engaged in some 
repairs or inspection of a freight oar. In the first view, 
entitled "The Wrong Way," the man is seated direotly 
upon the third rail structure. In the second illustration 
a large rubber blanket has been thrown over the rail fu 
protect the man's body w his tools from causing a short 
rirottit. 














in November 

InieNtiliing Ckui^tS N^ in the Evening Sky 


Sy Itemy Umiii’mms^, Fh.D. 

..^miBm,^m0lllMP0-U to llul'lMlWltol toftot»’ at la- on im isnk inr WecrtphaJ at 

1w.'i«*p(tt ttoi' toMwto «too Into ftw t>»»to Ofttitoffto *«* ototoifto vm Jftmtm lath af the toi- 

4t ono* «t* jtlalbte (totb tid^Htoto) in oyu^ aitoMis i<tolnf jMto. WIm» stoito* ^ ^ 

«nd to*Of UMito to* of ttjiritotoi tattoto. tottito t* «w wM * 1 ^*, to#!!*** ttoi simtt a degree 

,'llliilei^a OftoeiV o* toiieh mw «toto tort moam, toa la length, Ifto obwnratfto aaeoMit a* ttot apjaritlon 

itoan ^ wtoiiirttotoii^ ItoMOOple <di^ltot titonmliaat Oc^ Mt tu> toatrt Itwt tta arbk wae an tiUtoh, and Ite 

Itowrtolitl^ JMWted atont aixty jrean. AU tbe aTallable data were 

wnr tototow IWto to. aatt «>«» l!to S®*. *«<> «PMly rattiwitaito a few ym*a nio to tto Auatrlan aatren- 

Itortoiw tolatto. ^to ^ fUak to a apal) tetowope. mue Hsatok, tudng aU needfol refinemanta ot calcula- 

itottodtof to to totttoMRto ectolitoad to ^*to> Omar- tUm, and altowliig for the perturbative effecta of the 
towi ud ABM Itoto at tto Unitottoto to OatttotAta, toe attwotioto of Jopitor aod the other pianola He cou- 
petolto to toto ootort.idtovto to aa toUowa; 

B. A. tlenllna*toBr 

Momntor ito boto* to* mtotoee -f 2* it' ' 

Novotttor 16_ 20 honra 46<6 nilnutee — S* 82' 

Noremtor 80.... 20 honra 82.0 mlnatee —14* 28' 

The brlahtnem dlmlnlahlng from 1.8 timea that at 
dtaeovei^ at the heglnnlnt to the month to 0.8 at Ita 
end. eo that to that tbno tt will to a pretty faint ohloct 
<rhe emnet'a OtMt aeoordlna to the beat data ao far 
tmbUabed, ieeiiMi to to nearly, if not quite parabolic, 
and henee It mnet to very long alnce It laat rlalted the 

Nenlmln’a comet le theoretioany a much more remato- 
able ohlect. but la anfortnnately too faint to to obeefr- 
abte with Mhall teleaeopea Thera la no doubt now that 
ita orMt la olilptlc, and ita period fairly abort, too Iwe- 
Umlnary compntattons to various aatronomen giving 
periods ot from nine to twenty^dve yeara. It w^Vl not 
to poaalblo to detannlne the «xa«t period nutll obaer- 
vatione oovertng a much longw are of the orUt bare flu •cm 0 Woetphai'e eomet 

been aeeuted, bat the eompntattoas agree In showing 
that tba comet waa In perthellon at the beginning of 

September, that tlM tooUnatlon at toe orMt la amall eluded that the period indtoated by toe obaervatlone 
(about 14 degrees) and the motion direct, and that as moat probable waa 61.71 yean, bat that any period 
toe perthellon atwnee la about one and one half times . within, fdx montoa or no of this might be amuued 


Hu acm 0 Wastphto'a ewnet 


the eertb'a distance from toe sun. 

It la not anrprlslng that tola comet has not been 


wltliiiht doing violence to toe obeervatloual data. 

For a year or two back, Bnatek baa published “acarch 


obMrved at Its earlier leturu, for (as toe diagram pub- ephemerldea,'’ totllcg "whmi to look for toe comet on 
llshed last month clearly showed) the present appear- variona bypaOseses regarding the actual length of tbe 


ance was ao timed that the comet came about as near period, 
as possible to toe Barth at the same time that It waa it waa 
nearest the Sun, and so appeared as bright as It was when 1 


period. As soon as Delavan’s discovery wae announced, 
it waa seen that bis comet was In the right plni«, and 
when it appeared that It waa moving in tbe right dlrec- 


Even so. It was only of toe tlon and at toe right rato there remained no doubt 


magnitude U.&. and la now a good deal fainter. If It 
had come along oiz montbe earHet or latar, when toe 


as to Its Identity. 

An IndMendent calculation of tta orbit, made at the 


Barth was on toe opposite side of toe Sun, It would Unlrnwlty Of Oallfornla on the besls of the Srst week’s 

never have appeared brighter than toe fourteenth mag- oboervatlons, assuming only that tha period of tbe 

nltudev and would have almost certainly eacaped dia- orbital motton was known, ytekb valasa of toe other 
covery. elements agreeing closely with those of toe comet of 

The moat remarkable thing about It la ita tdescopie 1862, a«i4 aho^rs that toe «taet length of toe revolution 

appearance. Prof. Altken of tbe Lick Observatory (a Aiat ooiqpleted la 6L118 yeara toe comet returning 

very experienced observer of coroeto) aays conceming to peMIlelfon on November 2ato. 


tola: "In toe moonlight the object showed very little 
xesemMance to the ordinary comet It 
had tbe appearance of a star of magnl- 
tnde 11 or 11^, with ao more than toe 
merest suapMon ot nebulosity. Indeed, 
it was only detected by Its motion.” 
liSter, on a dark sky, "a faint brusby 
nebulous extension, like a short tall, was . 
seen to extend three or tour minutes of 
arc to toe southeast from toe Uncleas.” 

No wonder that Prof. Altken declares, ‘T 
have never seen an object like It.” It will 
be of greet Interest to team Jttst what toe 
character of Its orbit will dnally prove 
to be. It the shorter at the computed 
periods te correct, It will have almost as 
many points of teaembl^nee to an asteroid 
as to an ordinary 

Tbe ephemscto now aj: bgod for tola 
comet miut out to the middle at October., 
but by approgtmato wKtrai^Hfi& 1)^1 would 
appMr that M Ootobmr 8Ptb #1 
sbotdd be to iAf bours 86 utomtoa A* 
aad 16 dtoentos 17 mtootea towto dadtoa- 
tiott I end Ito utotHM a iMtIs MM 4 Mtob- 
watd, at tbe tot* of about MiAt toAUMM 
’ tM. uw'fMr .«bSr.' » wfU, MMMW) Ml 4 
.. M Ma«M «ti.Mr' tAe.bartton^ 
tostobtoMt'tf uttoto4''M' l4(.44;0MMt.. 

siAto^. Mto'to* im 4. ];i4 
. ^a^> ' 


Itoe orUt of tola comet, wito those of toe phmets 
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fi-um tbe Barth to tTranus, is Illustrated In the un- 
uexed diagram. The comet’s orbit Is supposed to be 
ill toe plane of the paper, and fo lie seen "In plnn,’’ 
While the orbits of all the planets are seen partly edge¬ 
wise, and hence apiiear elliptical, though really almost 
circular. They actually lie lu a plane IncllniKl nlMiiil 
41 degrees to that of the cornet’s orbit, so that the parts 
of toe orbits drawn In the diagram with full Hues must 
bo supposed to be above the paiier, uird the dotted 
parts below. 

With this explanation it becomes upiiarent that the 
comet's track passes very near to those of Mars and 
Jupiter, and fairly near that of the Karth, and that It 
can never come at all close to any of tbe other planets. 
As in many other casea, the close npiironeh of its orbit 
to that of Jupiter is probably by no means a matter 
of chance. It Is well known that if a eoinid passes near 
this great planet, tbe influence of his attraction may 
radically modify ita orbit, changing It from the original 
parabola into an ellipse, If Jnpiter’s attraellon slows the 
comet’s motion, or into an hyr>erbola, if It accelerates it. 

After such an encounter, the comet will pursue a 
new course, which, since it passes through the place 
of meeting, must of course come close to Jmilter’s 
orbit For many revolutions the comet’s track may now 
suffer little change, if It docs not pass the critical 
region at toe same time that Jupiter docs; hut tbe tell 
tale nearuesa of the orbits will preserve tin* history 
of toe past vicissitudes. 

It Is probable that most. If not all, of the comets of 
abort period got Into their present orbits by this process 
of capture'; and in too case now under cuiisidcnitiou 
we cun say with some confidence that Jupiter was the 
capturing body. Mars, though It may sometimes come 
almost as near toe comet as Jupiter, has so small a 
mass (only about 1/8,000 that of Jupiter) that Its 
attraction is relatively quite Ineffective. 

Of course, tbe encounter which originally changed 
the comet’s orbit may be repeated at any return, and 
sooner or later is bound to be rei>eated. The two 
bodies, some time or other, will come to tbe Junction 
point almost at tbe same time, and the comet’s orbit 
will again be greatly Changed. It Is practically an 
even chance whether the comet will be accelerated- 
making the orbit much bigger, so that It returns at 
longer Intervals, If at all—or retarded, In which case 
the ellipse again grows smaller, and the period shorter 

Westphal’s eomet will not come at all uncomfortably 
close to Jupiter on tote return, nor did It at tbe lost 
To attempt to calculate what happened longer ago by 
carrying hack the present period would be Illusory, 
for, even If the comet did not come very near one of 
tbe great planets, their attraction (as lu the sinilUiv 
case of Halley’s comet) may cause tbe Intervals bt-- 
tweeii returns to vary by many months 
Tbe comet Itself is not a large one and 
would be B faint object If It, too, was not 
favorably iilaced with refereiav fo the 
Karth. The various estimates of Its 
brightnesM made so<iu after Its discovery 
indicate that the central nucleus was of 
about the eleventh miigultudc, while the 
whole brightness of the head was about 
tbe eighth magnitude. Theoretically, this 
brightness should Inereaw* but little, for 
the comet was at Us nearest to ns Just 
after Us discovery and Is now slowl.v re¬ 
ceding. But It Is still approaching iverl- 
hellon, and the light of a comet usnully 
Increases rapidly as the Sun’s rays a<‘t on 
it with growing intensity Towurtl the 
end of Xoveiiilier, the conditions are al¬ 
most as favorable as they were In 1.S52, 
when the comet was alinnf of magiiltudf' 
4%. that it ina.v become vlsllile to the 
naked eye. In any case. It will lie a pretty 
object In even a small telescoiie. Even at 
the end of Septcintier. It showed a bright, 
round ismia. and a tall which could Im> fol¬ 
lowed visually for a degree or more. 

From the ephemerts published by the 
workers at the Unlverslfj of (’allfornin, 
toe Comet’s position will be as follows- 
R. A. 
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November 0 . 
November 17 .. 
November 25. 
December 8.. 
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TheBlowinillpofGinlinlii 

rMini Cilebn Cut With Witer fm Oitiu Like 

W HEN the I'luuua Otnil le opeM) tw traffic lU 
mipptnti will pun Iron ocean to ocean throuib a 
M water canal, lotned by the danunlni of two 
ntera, the Obaitm on the northern aide ot the contl- 
neotal dletde, and the Klo Braude on lie aontbem aide, 
The watera ol the Allantlc will never, u la popnlntlj 
auppoaed, nlnple with thoae ot the raclOc; lor, 
lltbouib the (snal will letve to connect the two oceana 
by pemlttlnj the paeanje ol ehlpplnj Itoin the one to 
the other, tbclr watera will never unite. There are two 
oalt-witer oectlono of tbo canal, one eatondlni tor eeven 
Ullet to Baton lookt, on the Atlantic aide, and the 
dlheb, on tbo Fadllc aide, reaching tcou Mlrallocea 
loeki tor n dlatence ot htb mllM to deep water In the 
PaolOc. The Intervening 31! mllei will conalat ot treah 
watet. It It ahoold he decided In the tar futnre to 
cot down the canal to tea level, aalt water would then 
be Ine to dow Iconi one ocean to the other. 

The thirty-live ndlea of freah-watar canal conalili 
of two IllM The larger, Baiun Lake, lying to the 
MOith ot the divide, hai been toruad by the erection 
idt t da nt Bntnu. It will be mnlntnlned at the de- 
Heed devitlon ol 811 teot ahore aoa level by the continn- 
olH Indow ot the Cbigrei Elver, wboie wnleti will pa« 
Itotgly to the Atlantic, part ol them llndlng tboir way 
tbnniih the locka, part ot them over the miltlway in 
tilt center ot Bitun dan, and a coneideralile portion 
Mni loat hy evaporation km tbo far-iproadlng lut- 
(Iffil aguare nllee) of Oatnu Lake, At the louth- 
ntly ^ ot the lake la the nlne-nlle Cnlebra cot through 
ttn Mle. The watet In thla cut will he at the lane 
M m the like, and thla level teralnates at the Pedro 
'llpM locka, thtcngb which ohlpplng will be lowered 
W (pet, to outer a enall lake fotned by damning the 
Itio tinnde River. The olilp chuinel through thle lako 
lb tbont n mile and a guarter In length, and at the 
’ MitiMy end It enton the Mlralotea Ma In which 
' iUpg will he lowered to liie level ot the I'acUlc Oceen. 
ttg UlO Qnnde River will contihue to dow to the Pa- 
through the lake and locki ot over the Mlndoree 
'gjlllltM, 

everyone kuowa the heavleit work ot excavation 
MM done In butUng through the coiiUhenUI divide at 
Work oh the cut waa hep by the Ftonch 
tn Juinty »th, 1888, when the following cable wne 
Mlt from Panama to the iaIWIa de Cmi /alor- 
ewalgec, which waa puhllohcd In Pirli by the French 
eenpiiiy: 'The drat work on the gcoat cut of the 
BkrttlM canal waa tormally Inaugurated May In 
tin pcecoace ol the dlgnltirlea ot the State, the leading 
dllllW ef the city and the great aiHinblnge ot the 
.[leoplc. The dret locoinotlve hao arrived at the newly 
epM ncavitloii. The city of Paniuii li celehtatlng 
tin event with a grand loto.” 

Mag the Intervening thirty-two yeito, ihont 190,- 
DtNiOdO cubic ytrda ot material hii tnen uken teem 
the grant excivnllon; and the practical completion ot 
thb Work waa coleliraled at 8 P. M., Octolicc lOth, when 
. Pteildant Wllaon In Wiihlngton threw a awitch which, 
through the medium of the telegraph and cable lluee, 
ot a blaat of 10 toaa of dyuamlte, and made a 
M In the Biinhoe dike, which daring the progreoa 
of the excavation had nerved to keep the rlalng witrra 
of Lake Bainn out at the cut. 

The Ghagrca Elver, which lu the rainy aecaon la 
nhjcct to dooda ot great magnitude, dowa in Irm the 
wett and iutericeta the Hue ot the canal at the north- 
ecly end ot Oulchra cut, where It awlngi to the north on 
III way to the Atlantic Ocea On the mtherly aide 
et the river, a maaalve embankment of earth wai bnilt 
acroea the canal, and rained to a lofflclont height to 
prevent Ita being overtopped by the bearieat dooda ot 
the Ohagreo. Bader the protection ol thle dike, the 
Onlebra excavation haa been carried on In the diy by 
ateam ahovrla, of wlitch ot one time there wore ae many 
aa forty-one working In the cut 
When the (lamta dike waa built, meaiia had to be 
provided lor gelllug rid ot the drainage In the nliif- 
mile length ot the cut. Thla waa done by laying four 
811-lncli Iron idiHia through the Mtoin of the dike, end 
building a pnraidng plant to draw the water from the 
mt and dlarhurge It Into the t'hagrca Elver on the 
dgaialte aide o( the dike. When the excavation of the 


ha-oiuoilvea, and dirt tnliia had been removed, together 
wllli the tnirka and varloua wiulpmenl, the drat atop 
toward dllliig the eul with water wu lo op the 
drainage pip and allow the water lo paaa Into the 
cut from the lake. Thla waa done to provide a cuahlon 
on the Inner aide of the dam and localixe the electa t 
ot the Mploalon, Over one thonaand holea were drilled 
In the dike and each waa loaded with Irom eighty lo 
one hundred pnda ot dyiiamlle Many a big blut 
bad been act of during the coiietruetlon ot the caul, 
hut thla one, coimlatlng ot forty tom ol dyntmite, waa 
I bo Inrgeit. 

iiu the drot po (iHhlt loeuo le shown an lutanUD- 
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colu photograph ot the detoutlon, and another photo¬ 
graph ahowo the vast clonda of gaaea which hoveted 
above the breech that had Pn oped. The dller- 
ep ot level In the lake and In the cut waa not inf- 
clcntly Urge to produce a very heavy niah of wihit, 
and no damage woe done either by the eipWon or the 
lubMguentdlllngotthecul. 

AttM the eicevatlng plant hod tan removed from 
the ent, the troubleaome Cucurachn jllde Ptlnued to 
dot into the canal ptlam, and when the water wai 
admitted the material had ontitoly dllvd the canal np 
to a height of neatly eighty trot oliove aca level, or 
within i tew feet ot the ulllmnlc level ot the water 
win the lake li toll. Aa am aa (he Heating dradgei 
hara tiken out what remalna of the dike they will pro¬ 
ceed pen miles to Cncutacha slide, which of Ita own 
volition lo now pfotming the work that was formerly 
done by Qimlloa dike In holding back the waters ot 
the lake, When the slide has tan dredged out, the 
water will 111 the entire cut troiu (iblapo to Pedro 
Ulgnel locks. The doating dredgea will la; coimntralrd 
d It will not be lung befnte they have 
!l onffirienlly for the puMgr of such 
lUl Pitmtlou plpment as may 






The (kmel Tiuuiel 

A t the drat Franco-Brltlah Tonrlng Congceaa, held 
at London, Baton E. d'Erltnp read a report bo- 
tore tbiw hundred memtwn np the prcanit alntna ot 
tbo proposed Chanoel tnunel. Spklng drat of the 
litatory of the formation ot the drat tunnel comiiny In 
m, am after the dlfficnltlee of n diplomatic order 
had tan overcome, he than ceterted lo the pnjccta ot 
the preient company. Coutractloii work and expaes 
ot the tunnel' will be divided Into two eiinal porta The 
Engliah and the Fwch complea wilt thus be teiialred 
to hnlld aPt \Vlt mllaa of tnnp ind to fntulah a 
capital ot glO,(810,0(10. Re then dwelt upon the advam 
tagen which would bo aforded by a tunnel connecting 
France and England aa regirda tonring and Irom i 
commercial and military standpoint. Danger to Eng¬ 
land from an Mon from the Continent, which li 
one ot the miln objections to the onterpclae, would bo 



avoided by eitabllahing torts nronnd the Eogllib en- 
tranra, and alio by taking the prop mcunrei of con- 
olruction lo as to put the tunnel out ol use In i tow 
minnice. In cue ot need, the moat efectlve menu wEl 
be to 1)11 up the tunnel with water. The ptojett In m 
which la aiiedally Intenstliig from an liiduitrlal point 
ot view, but alio hni a wider scope than men peenniuy 
gain, Bi It will be an Important tactor In nnltlng the 
two utlona. 

The ChniitilegT of Ariitiin 

T he Sciroiinc Ansniwit has received from Mr. 

Hudaou Maxim and Mr. William J. Hammer a 
limited nnmber of the reprinti which they have jnat 
luucd ol the very complete "Chronology ot Aviation," 
origlully ppated by thw gentleuon tor the World 
Almauc ot 1011. The data embrace the caaentlit llota 
relating in aerial progren. In addition to a abort hie- 
torical rdairnd, one dndi herein tablw giving altitude 
tecotda, speed record*, quick starting and alow-speed 
records, paeoger carrying, Engliah Channel and other ** 
ove^water digbts, croaa-oonntry dlghla, notable distance 
and duration llghta, etc. There are aim atatlstlce relat¬ 
ing to iccldeiita and data relative to apherical and 
dirigible ballootiB or airships, etc. Of no small Intqrcat 
are the tables giving the moat impoctent flights of' the 
Wright brothers. There are doubtleaa many readers ot 
the teminc AiflanoA* who are modi Intereated In 
this subject and who wonld be glad to aecote a copy 
ot this Intereatlng hrochnra, They can do so by ap¬ 
plying to the Aeronautic Editor ot tho Snisiirio 
Auntcin, 301 Broadway, New M. 

' The Cunent Supplement 

I N thla week's laaoe of the SraiNTivii’ AuesirAS Sor- 
ruuMT Meesn. Ungmnir and Orange cnnelnde the 
rept on their reoearches on the cnuaca of darkening 
ot tungsten lamp bulbs wt the mcllMla devlaed to 
avoid this type ot deterliirntlnn-Iir A ilrodenwlts 
deecrite the new aquorinm recenily ronipleted In the 
Berman capItal.-A. tekoK, iracing ihe lilsiorlcal evo¬ 
lution ot the mialern ateriwnis', tell* (he reader many 
tacts ahont the Inatninient which arc not very generally 
known,-F* Wlibnr contributes an article of pnllar 
Intereot on the coniroversy aa lo tho tcasona tor the 
goognphicol distribution of the puma and (he jaguar. 

-A very excellent and highly Instructive set ol road 
models preimred by the Office ot Mile Roads Is lllua- 
trated and de80ribad.-Dt, A, D. Utile, In hIs prealdon- 
Hot addtees betore the American Ohcnilcnl Soriety, gm 
an excellent expcettlon of Indnslrlal Rescarfli In 
Amorloa-whit It hni done and la sllll destined to do 
lor this country, Bitracts from thla paper oppe In 
this weok'i liane ot the Rnmjaimt.-J. J. Ids con- 
tribntsi u llllHtNttd anlcle on tho Nleuport mono- 
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The monotype keyboard. Making the record. 



The Principle of Reversal 

A Suggestion For Inventors 

% Ketirv Harriioa Sui^ 


I T 1m tmiinnlnR to be ntidemtood that one of the great' 
eet metbodM of conw'rvlug human energy and of ualng 
it to inaxliuum efflclerwy, Hew In Ihe einiiloyment of 
methoda and HpiMratiiH for eimbltna the aklll of the 
trained man to tw* nmed repeatedly by othora who are 
Ictw gulled; or ereu by the eniploymcnt of wholly 
liwntmate machinery. Tbla U only art extension of the 
tromendouH step which was made when the discovery 
of writing, and Its follower, printing, enabled the ex¬ 
periences of men to be recorded and aei'arantated; but 
tt inclndes alsrr a dlaeovory, much more recent in iioint 
of time, that the most efllcient method of recording la 
that which, by tlie operation of reversal, may be made 
to refieat the recorded oiwratlona indefinitely. ‘ ' 
Altbottgb thin Idea of making records tn such a man¬ 
ner that they may be nued to repeat the opera tlone 
which orlgUiBlIy produced them, has been known for 
many yean, Its practical applications have been com¬ 
paratively recent. Ih-eccdlng such automatic methods, 
there appeared the germ of the process In such devices 
as the musical box. In which pins, placed upon n revolv¬ 
ing cylinder, enabled melodies to be iwoduced repeat¬ 
edly. gtndlar devlcei* are found In certain tools, tn 
Which carefully formt>d cams are used to permit a defin¬ 
ite sequence of ois>ratlons to be conducted according to 
u predetermined plan; while the operations of the per¬ 
forated cards of the .lucquard loom, and of the various 
devices for iilnylng upon the piano, by means of perfor¬ 
ated rolls of i)ai>er or metal, ore well known. 

In most of these devlcex, however, and of thtme based 
upon them, the orlgliml record Is mode by carefully 
oiHlratcd t(K)lN of Miieeiul dcHlgn beforehand, but even 
under sueb e<iudltl(jiiH, ttiey are of the utmoat Import¬ 
ance as hidic-alliig a principle which should l)e more 
fully appreolaled than It now Ik. The true method tor 
using the skill of the trained man does not He in employ¬ 
ing him to do over and over again the things which he 
can do so well; i( lies In getting bis Shill recorded upon 
such special phice.'i of nnvhanlsm as can then be em¬ 
ployed in doing the work J\ist oh well, wlthoat the In¬ 
tervention of hiuunn skill. The able man shonld Ijc 
used to do H thing cveeedlngly well, once for all, and 
thereafter It Hlioiild continue to do Itaclf, wholly Inde¬ 
pendently of him or of nnv other skilled workmaa It 
la In this way tlmt the trulnevl designer prepares the 


numerons IggMtotM aad partfgHy saoeewfhl attempts 
were made to tranalate them warm Igto the sounds by 
which they bad been produtied. duccees wta attained, 
however, only mben filfUson apiHled the prlne^le of xe- 
vetsaU and made a maehlua 4n which the Indontatlona 
in a recording cylinder wew made to reprodtue the 
vlbratlone by which they bad been originally produced; 
thus entirely eliminating any. lAtermedtate process of 
translatloa The detailed operations by means of which 
the original sounds, mechaidcally Impressed upon the 
original cylinder, are converted back mechanloa|l.r into 
sounds similar to those first made, need not be consid¬ 
ered by the designer. It is aufRclent tor him to realise 
that his correct procednre is to set them to work ba<d[- 
ward, snd make them give beck lust wbat was put 
Into them, and this It was which made the phonograph, 
in all Its varlons modifications, a master example of 
the modern principle at reversal. 

In the ease of the mechanical apparatus fhr repro¬ 
ducing music upon the ifiano or organ, a atmller prin¬ 
ciple Is being Invoked. Instmd of making the, record 
by a mechanical transcription ^m the writtM sheet 
music. It Is now posslMe for the muoidan to perform 
upon a recording instrument, and the marks thtts Uo- 
pressed mpon a moving strip need only to be cut out 
to enablw any player-machine anywhere to reproduee 
the original record thus made. 

One of the most extensive lllustrationa of this prin¬ 
ciple of reversal now In existenee aigteera in the case 
of the etneraatograpb, or moving-pteture machine. Hera 
a number of trained performers, with all necessary ac¬ 
cessories, are employed, at a very considerable expense, 
to produce the original record; but once produced, it 
may trn repeated Indefinitely, with every detail of move¬ 
ment, facial expression, and even coloring, In as many 
places as may be desired, with no further effort on 
the part of the (U-lgitml actors, who. In tact, are there¬ 
after (KX!upled in prodneing other films, and In doing 
once for all, things which ere then capable of repeating 
thcmselveN Indefinitely thereafter. 

We see liere the possibilities of the principle of 
reversal fur the conduct of the work of the Worid, espe- 
dally as it relates to the greater utlHiathm of tndl-. 
vidnal skill and judgment. It Is most IneOlotoiit to com¬ 
pel a skilled man to eontlnne repenting the effort of 


it possible for the ptaimtog departamnt to JMffoM Mg 
lustructlmM to a meebanleal roei^ which, whitt pfawed | 
in the tool, In a manner glmtlnr to that fidlowed In the I 
Jfaoqaard loom, or the mohptype eompogtog wchtnn. ^ 
ehail proceed without any human suporylston whatever. 
That tots can be done must be eonoeded, singe It Is 
evident that no mndhlnlng operation Is so complicated, 
either in sequence of movementa or to timing, as Is 
found to an elaborate modern musteal comgMeltlM). 
Furthermore, it Is possible to speed up the pei40rnmnee 
of a meobantoal record to a rate fhr higher than toat 
at which It was originally made, the limit to this ease 
Iteing, not that of the workman, but of the inertia and 
frictional reelstauce of the machine. When a number 
of mochloee are to he employed to making ideotical 
ohjeete, tt Is entirely posalble to use one amstor record 
for all, using duplicate records tor toe several ma¬ 
chines, or, by electric or pnemnatle communication, 
employing one record to govern aU toe maditoag, 

in the moductlan of a master record Hy toe sklU 
of a trained workman toe time maplofiei to maktog 
toe origtnai Is wholly secondary to Its peTtoetton. A 
man may welt Spend hotors over toe petmnnent record 
of a tow movements when he knows that tt to to be 
rapeodueed prectoely tbcesaftor by hundreds of ma¬ 
chines at speeds tor excsedliig toe posslbtllttos of diract 
human eontoui. 

FoUowtng out toe princtple of tevensl, howevcw, toe 
appanitow upon whfdl the sUttod vmentor to mnpteyed. 
sheuM mmtoto wtohte ItaeU toe recordtog mechanism. 
fSd fibus there mng appear a new system of machine 
Mv, gotodMtog of a stogie maater recoCd-maktog ma- 
efatoe, to be eperatod at slow speed by a skUtod work¬ 
man, this apparatus to^ employed wholly in making 
records to be tnutolattd by a battery of reprodoctog 
macbloes engaged to prodnettvo work. The master 
matolue should iHoduce a pnrtoetly finidMid pleoe. be¬ 
ing governed and amtrolled by the tralnsd operative, 
and run as Slowly as may he neesSMiry to Insure per- 
toctlon to toe iNroffuet and to the accompany tog raoord. 
The rsproduotog tools, mtoe supplied with records, may 
then be driven at ipesdS' ttultM oidy hir w iMrimo lm l 
eonatderatioiis, nM^ as^ tonoo^^of jtower csqvtMdf 
tog rssietAnes of toe eanffmrsd, s«d the putm 

effeeto of mevlng parte; 


cards for th** .liuvnuir.i l.n>m. or the, skilled oiwrator 
propares the roll for tiir pluuoiii or the i^onotyive, and 
by more mrenf <'X(cjihloiis. the ta'rforated,card enalifes 
the tabulating nuivhlnc io sort and rloMMlfy the original 
data for the Datlomil oohisiik. or for the railroad audi¬ 
tor 

The principle of u-vcrKiil, however, exteUdK still 
fnrfber, and makes iiie original record Its own trans¬ 
lator. A number oi .yearK U'fore the Invention of the 
phonograph, there v'hk devised nn Ingenious machlty. 
Invented by M. I.eon Seoti. and called the pbonanto- 
grnph. This device rosemlilod the ithonograph very 
much, except that toe recording Btylus was a stiff 
bristle and mode its record u[Hin n cylinder which was 
covered with a coating of lampblack amoba. When 
any spoken or sung sounds were delivered Into the 
funnel, the stylus mde a record of undulating lines 
upon the smoked eVrtKo of toe revolving drum, and 


hlM own hands, guided by his Own head, when with 
proper mechanism he should beunsktog records Which 
would do the work as well and fhr more product¬ 
ively. 

The modern system of scienttfie nMuggement ncog- 
niees this principle. In a crude and Itelted way, 1^ 
the employment of a planning depaitraMt. of which 
toe function Is the preponttott cdC testruetloA esrda and 
Information, to be closely followed by toe WOVkijlian 
to enable maximum production to be tosQMSL The 
workman, being stlmnlated by a wage Syoisto bssed . 
upon productivity, and guldsd by toe toatRfh^eBS «* 
toe planning deiiartnipnt, ht tops sapyos^' to^lih ' 

abled to attain maxtomm elBcienCy, * » ' 

Tt has Been remarked' that suto h eysMt roakes of 
the workman nothing lesa Umh a mstotas, 
being toe case. It remains to puito toe usthiMi g IttUb' 
Autbsr. to its perfsotly Ugfitoanto'oondlastoih yss.e» 


Theto la BO mere nsf^^tpy ths sUU of g mSa'S TmnAs 1 ' 
to with hUn tohii ^ to* «C hto 

thonghte to vanish ttofk] tois peg*' town h« ^ 
earth. The movamtot; to« tonffn «* rngil ss too ! 

word ;apto«n by tto ,miv‘ 

tocoi^ ,tor future sgry^is htosnltor iW^tos utotteh 
Woto'orttte.prlatodpsi^^ ,, .r,'"' ' 

*■» toVffPM'iWHv MMfVtoffVWlinp ipyiiiiiiTWWr.BMlIll ’i.,,* 

, W 'too. sir to 'iiri'ittWt toaS«lKto«S^ I 

.to# 'iiiMSmSim " 











Bcftanvuit and iMMnctit of Um "StaetlYh'i'^rw" Hotel. Ail aenrkM on centniiiod In the baaMMOt, where the apparatw for lue of rcataurant and bedroorae 
la conyenlentlr arraa^ad far aapplyinr anp K«eet bp preaabif a few electric bnttone. 


An Elaetrle Hotel la Pnrie 

, ' ' Bp Jaeqaee Boper 

M . OIBOROIA KlffAP, the Inventor of the electric 
• hoiuw Which wa» deocrihed In the bottHTiric 
^UntaiOAii of IDweeiiiher 4th, VSOft, propones to erect. In 
fiarit, a hotel, which wil) be a marvel of electro- 
aMQbanics. 

,ln.thto hotel, for WMkA the name ‘*1!»«ctro.reri«" 
m iMm, ebofen. a^ of the* sorriees aye eentra|l«ed in 
l^ baaehwqt All of the Apbaeatna for 

«ha,;«ierrio« of the rfetattraBt and lwda>>^ le* ar- 
ttopad no osnvMdMll!^ ^ fib hhiMtar ^ piomptlp 
mdii»ir the hbda' «i! anp 'a few eiao 

boftoBK .ie&m or four mfdi^'aiia ooeioiiied bp a 

^ii||MIM:>^,.'fbe: vthttfVUdber' 




and ahuttera open and flood the room with light The 
top of a chUfMler, placed beetle the bed, turns and 
eatenda Itself over the bed to form a convenient table. 
The fareahfhst and the letters atmear on the chiffonier, 
and, in leaa than a minute, all of pour dealrea are satls- 
ded, for pour room la connected directly with the base- 
meiitt where the oporator Itaa at band the means of 
furnishing everyth!^ that you require with a mlnlmam 
of delay and exertion. 

The restaurant of the hotel la aerved In th« aame 
manner. Bach* flmaU table, for two or four per¬ 
sona, la provided with a. dictagraph, which Is 
ptaUBie^'la the lamp shad« Ton touch a button and 
ai voloe from the lantp riiade asks What yon wlah. 
Yon give' pOnr order in d loud voted Wltboat putting 
yopr ihou^ to a tolephOUa, A silverea platter In the 
oeBfptr'of the table riniop apd preiwBt^ teeiippqan, ladon 
wltin; fho food pen have oxderad. Ap mam aa you have- 
beHwd yotttdeic; the plat^ ngtdn stoke had to twenty 
sadmdhiwtotoa wttb ordered by yonr nelgb- 

boTv Itbo platee, etc., yt%,.<jhtnifad, to « very convenl- 
ai^b hjtonl^lhc^ mawii&% means of a ttttle dunb- 
wstoiA arlih'toalysB.. i 

^..to«ia|toraas«pd'.to^ OWvlce srs due 

.to^iiitoi^hitatooah' hfltoagtohtol df toe fmaement. The 
.hltiptole .shto' <Mto beiilie sertiqe'etevatora. The 
eaM-k^'hnd to^,toi#<we ptooto »t intervals of 
rtir^ 'toflte .iNto-tosBtowinto 'to» eMtommnt tnbiea, ot 

toto'Pantoiid.-^ tofWd to ■ "tohte whiter 

' 'ttoanlftol^’ilhBtoto 'tototded tor even 


eighty guests, for the work of clmiiKtrig plates, etc. 

Each guest receives, with his order, a eliet’U whlrli 
la numbered to iH>rreMiK>iii1 with his liidlvldiiiil push hut- 
ton. Payment may be made to n cashier at tlic door, 
or by means of the service elevator, according to the 
system adoptetl. 

Tables with twelve seats, for dinner iiarites, will he 
operated In the same manner. eNccjit ihul each dish 
will move along the table to the person who has onlcrod 
It, guided by the unseen maitrr d’holtl with ihc aid of 
a wide-angle perlscoix* 

The visitor to the. biis(>mcut will .see dl-sUes of fiH»d 
coming automatically from the adjacent kitchens lo the 
hundreds of llltle elevators that commnnlcnte with the 
restaurant and the nimrtment.s, and soiled dishes going 
, automatically from the elevators lo the electric washing 
machines. 

,The plan adopted for the electric hotel Is Ihc result 
or long study and research on the jjart of Its projwtor, 
M. Georgia Knap. In collnborntlou with M Itaiiger, the 
well known I’arlslan arcblttwt The Ixslrooms are con¬ 
structed and arranged on an Ingenious system which 
allows the little elevators to reach the rooms without 
wasting space or making themselves consplcnous. The 
rooms are aeiwroted t)y corridors two fmd wide, in 
which the electric wires and the hot and cold water i 
pipeaare placed. There aro no radiators In the roonfti, ’ 
whtcir'gca heated by * novfel system Involving no com- 
pMoated. apparatna Danger of fire Is ellinluattid hp 
phMtog all wires and pipes In condttos of filmr-cemeoh 
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Metal Plating With the Air Enl^ 


The Remarkable Results Obtained 
With the New Schcx)p 
Process 



Hbw Pbiverized Sfelid 

on CHjjects by a Novd 
Invention 




dMUI upon the surfece of objecte—ueually them- 
Melv«s made of metal—have been well eatabllahed for 
many yeara paat. Ihe principal of ttaeae are the elec¬ 
trolytic method of plating, and the appUcatloa of a 
coating of melted metal, aa In the ao-ealled prooeea 
of "ffalnmlalng" Iron In the maiiufactnre of tinplate. 

But theae proceaaoa have their dlaadvantagea. Blec- 
tK)*platliig la a somewhat delicate, and at the beat a 
alow operation. Oalvaulalug, loo. In not altogether a 
siaiple operation, and many hltchee are liable to occur 
In the proceaa. At the beat it te crude, tbe product la 
not very etable (tinplate ruata rather easily, aa every 
one knows) and delicate objectm with dne markinga or 
re-entrant cornera, can not very aucceeefully he treated 
by Immeralon in a hath of molten metal. 

‘Wo have had occasion to refer to the new process 
Invented by the Hwlss engineer, Mchoop, which not 
only la free from the dlaadvantagea polnt^ out abpv^ 
of the older processes, but which has a practically, 
unlimited field, owing to the ease with which it ii 
carried out and Ute fact that it can Iw applied to Udbr- 
ally any surface whatever. A molten metal bath can 
evMently be used only In dealing with metala or other 
realstent materials An article In order to be capable 
Of being electroplated must be conducting at least on Its 
surtaoe. But Hcboop’s process will coat any aurfaoe, 
however perishable or fragile (paper, lace, etc.) In tbe 
briefest time with a perfect metal coating. 

Several typee of apparattw have been devloed for 
carrying out the process, hut In Its moat perfect form 
the h>*drument employed Is a "pistor' held In one hand, 
and provided with an oxyhydrogen tfiast, which pro¬ 
gressively melts a metal wire fed to It, while on air 
blast sprays the melted metal against the surface to 
be coated. 

An Idea of the applicatlona to which the proceaa can 
be pot may be gathered from the examples shown iu 
several of our engravings. Oftyris d’urt molded from 
any material whatever, such as terra Cotta, cement, 
etc., and coated with a film of metal, form exceedingly 
attractive ornkmeuts. But probably the most Import¬ 
ant use of the process will eventually be Its application 
In the Industrial arts, for lining vessels to make them 
realstaut to various Ihiulds and reagents, for coating 
structural work, such ns Iron hrldges, to protect It from 
the weather, and for Inuumerahle analogous puriKwes 
The raatUig preparetl by Sclioop’s process adheres ten- 
adously lo the surface ui'n>ii which it Is deposited. This 
firm grip Is cAplelned when we look at the mlcrn- 
pliutographs on this iwge, which show bow the metal 
forming the outer coating forms an Intimate lioiid with 



TradanaHk mode by sprayittg Ua 
UinHigli • BtencU m tern Mttiu 



. A terra cotta urn and a cement Hon, both covered 
with braoa and polished. 

the surface of the underlying material—coi>per In one 
case and wood iu the other. 

The Seboop process Is still in its infancy, at least 
so far as its application in the arts and Industries Is 
concerned, and there is every reason to expect a wide 
field of usefulness for It In the future. 

But while the coating obtained by direct spraying of 
an unprepared surface adheres thus teuacloasly to the 
substratum, it la quite u simple matter to obtain a 
detachable casting or mold If the surface Is previously 
preiwred with graphite, talcum or grease. And, the 



moid can ho made Juat as ttdn or ag tlfiek a« derirad by 
simply regnlatlng tbe length of thno of spraiteg, It 
la needlaaa to point out tho numy pooaUfio nppHmttom 
of tbla form of the prooew. 

A CiiMiMtogi^^ Hand Ghmnmi 

By tho EngUah <}orreniMndo»t of tho SotoatIBe 
AaMHean 

D HRINQ the past few yeara the Increasing deMOll 
for topical and Ug-game, at hunting, motloa gie- 
tures has emphasised the ebortcomlng of the eonven- 
tlonal apparatus for such work, and the n«ed for some 
oomimct, light Instrument which can be handled with 
tbe slmpllelty and ease of the ordinary anap^OMt appn- 
ratuo. The first commercial ancoeoa In this dfaeottoa 
haa been achieved by Ur. Proesynokl, the PAlUh sdon- 
Uat resident la Bngland, who has perfected saoh an la- 
atrument, Which Is known aa the aeroaeope. 

The camera Is driven by compreoaed air and is abeo- 
Intely sntomatlc in Its operation, the expoenras babig 
made regularly at the desired number pet aecoiid, all 
the while tbe control button la depressed, and to long 
aa there la sufficient air In tbe reservoln to drive tho 
mechenism. The Instrument, measuring 12 Inebos In 
length by Inches In width by Inches deep and 
wolgfalug 14 pounds. Is entirely aeif-coatetamd. It to 
fitted with separate film boxes Inside the camera, any 
number of which may be carried and changed la fall 
daylight like the common anap-abot camera opool. 
When loaded, the camera normally has 800 toot of film 
la the Bpool-box, and the air reoervolni are of sufflclent 
capowlty to enable 600 feet of film—two boxee—to bo 
exposed upon a single charge. 

Bxternally the camera resemblea the ordinary anap- 
Bbottlng laatrument, with the exceptloa that on one 
side to the film counter, while on the other to the air- 
valve. speed regulatw, and the starting button, to¬ 
gether' with view finders. On tbe top Is the Indicator 
noticing the volume of air remaining in the compreeeed 
air raservolr. The camera is divided into two main 
oompartuenta One contains the film boxes, access to 
which to provided by means of a side door, while tho 
other contains the Intermittent film-moving meohaatom, 
the motor, air cylinders and a powerftll gyroscope. If 
deaired, the'whole of the Internal meebaDtow can be 
withdrawn Intact In a few momenta for the jiurpaBe 
of cleaning and overhaul, and without dlatnrMng a sin¬ 
gle component part 

The compressed air la ..^contained in four cyUndera 
' placed side by side and littoroonhectod. So that as oomi 
as one is exhausted the next comes into Action. The 
air reaervolrs are charged by means of an ordinatgr 
(OoneluM es para Vikk) 


The film boxe|yand internal mschanism. 


Front stow ahowlag tha air a 






















SmiFlCAMEiaCAN 


mutviMd hi'IWMtai Mmnaf 

'«Uh m temww*. ii*m m •MtUot'' 

|» DM '4U|lv«rWliw iMjiMUtowit i» «h« 


B A»0 «»ok: vwjctkspob.—t. j. 
ttw twk, M. t. Tko vmom hm la 
It mtaaa wbieb my b« vtiuatd both 
4 *h4 oaeh pwtactM, M only m tho 
VurthilVi to itofldt a protoctor or 
ItalCMd to lit hrtmnd the mck oad 
t hood wMeh to adapted to be toldad 
tlOB in the prottotw when not la oat. 
/wonoi TOBUbia C. aATnoa, 

4MI X. dlat Bt, Batanon, K. I. Tbe Inraa* 
r^taa to a matt aaid a pMtdiiot aaearad 
■||ui«hy> and proaMaa aoeb a worad tahtle 
la to pMdaea apaead tvbd)ar taamtaan la «oa- 
IbiBana thbria It aiaa paoaldaa a tebrlc in 
w aoBtlaaon" atrip avMaca<l intb waead tobo- 
lar potUona and aa axtaa or oapplofflantal por- 
Moa oppealta an# tabntoy por^. 

■AT rA«T»iinnu~4MWA T. Mnua, tlP 
■ala Am. Maa AWbato. Vat. Vhta terentloa 
taiataa to hat faatanata. tad proaMaa a alatplt 
dattoa by awana at which a hat atoy ha aa- 


apwatlotf and aatouhtto la Ita action; and 
•pM>V|thM ueaaa for auapeadUig, darlaa the 
taMplm OpaTatloa, thd ti^ of cotton to the 

ba»adho»ar. 

tAhXIIMBB FOB UtOOBB FLA'TBSr-O. B. 
Baoua, B. F. O. Box SS, Buaayitde. Waah. 
Vhla laaantiou relataa more partteulariy to 
BUana for aecarlnt ladder platan to the miarda 
of moadBf maehlnaa, raapeva, biadara and 
hoadara. or any paatn or hay eottlad machlaa 
amploylnd aa a part of Ita eattlad meebantoni 
laarda and ladder platea. 


FOI/tlTNO DABK ROOU.--J. Manao, P. O. 
Box S8B, Indlanapolla lad. Tbto lareotlon to 
an tmproramant In foldlnd dark room for naa 
for pbotodraphte purpoaee and baa for Ite 
objeot the prorMoo of a device, by meani of 
which the deTalopmant of nedatlvea and print- 
lad of prlate may be done wltbont the nae of’ 
a dark room. 

APFABATCd FOB BBCBITINO, BBPARAT- 
INO AND FlUnaiNO OILd.—B. Mom,)*, 
daokionvllla, Fla. Ttala invantlon provldea an 
appatatot for raeolrliid, aeparaUnd and dlter- 


preatinc oil from oll-baarlng meal and analog- nela wituin tbi> call Iteelf wl 
one enbatances, tbe meal to molded Into flat ditlon of tba track 
maeeei or eakee for introduction Into the preea, UAII.KOAU HPIKE —A. 
and tbe eakee arc wrapped In preaa clotbi to kcwod st. Brooklyn, N. 

. provldcu a uplke havlui; uina 

I n j pitraiioiiUB device opcrativi 

1 I vplko with tho iiiatorliil In ' 



like, wherolu the liody 

■ ... aplke. 

'I’l.INfl -K N Fihh- 



hold tbom Intact and aubiectad to preaanre. 
The preu elothi envelop the opposite flat aide 
and the two ends of tbe cakes, tbe endi of the 
cloth overlapping ueually near the center. The 
cloths adhere tenaciously to tbe cske after 
prceeure. and muet be forcibly etrlppcd of. 
Tbe preeent machine expedltlonsly removee the 
cloth without damage either to the eloth or 
to the cake, and requires a minimum handling 
by the operator. 

WINDOW JAMB HACHINB.—J. B. Biaaim, 
XbOfl Charlee Street, Tampa, Fla. An object 
bore to to provide a device for making eldet 




eoraly held to Bie head of the wearer, aad 
which Biay be readily removed from the bead 
wtthont antangllng tbe hair. The device to one 
wUeh will oeenrely retain tbe hat In poaltton 
aad which will be removed from eight 

■aeewfeal W ewleea. 

BbBTATOB SIONALINO AFPABATDB.—T. 
Poona, ST8 Dean St. Brooklyn, N. Y.. N. T. 
Tke ap^Be object in tbto caee to the provl- 
aton of an automatic ewitch In the dreult of 
each nwet magnet for all the puab button and 
atgaal eircbits of each ehaft, the switch betag 
preferably a speed reiponolve device opera¬ 
tively eennected with come moving part of tbe 
ear hetatlng mectaantsm. so that when tbe 
enr to etopped, tbe epeed raaponilrc device will 
eiosa tbe resetting circuit for the partlealar 
Bigaal magnet that bae lieeu energised by tbe 
paahlng of tbe elgMl button where the pae- 
aeagea dMdrea to board tbe car. 

•r Itstereoc to Wormaro, 

TBBB PBOTBCTOH.--C. 1. Bobw. B. F. D. 
No. 1, Pboenix, AHs It to tbe design of this 
Invewtton to provide a protector by which tbe 
tree con be thorongbly protected, the protector 
belBg adapted to extend from the ground to 


* H IE 9 ' coupled, and wherein means arc provided for 

S il it ^ , Insuring n correct air connection, whether the 

*■ M f \ ) WINDOW JAMB MAOHIHE. straight, curved or uneven track, 

r IHAI-M f which, when attached to a car, docs not hinder 

of window and door Jambs which wlU dado tho alr-ooupling of such car with ears not so 
both ends and cut pockets and pulley openings provided. 

APPABATDg VOB SBOCITINO, gBrAhATIirO AlfB slmultaneouely. Another object is to provide . . . _ 

riLTBUNS OILS. • device which will work on right and left PorlalBln* to BeeroatloB. 

jambs at the tame time. FLBJlIBLB St.BO.— 3. C. Uinish, Bldg- 

Ing the dlattllate of volatile and eeeentlal BBFBIOBRATlNa BACHINB.—J. 3. This improvement provides a sled 

olto of all htiidA Inclndlag spirits of torpen- gciiaADB, Waco, Tox. This invention to an having a posltlvii steering apparatus so as to 

tine and olla beavlar than water. Tbe appa- improvement la lefrlgerattog maehtnea, and facilitate the taking of sharp curves. A further 

ratal alao aervea for purifying and flltering all Ium tot its atm the provision of a alrapla da object to to Improve tbe general coostructloa 

kinds of hxad oils., It operates automatloally of sleds of this type, with particular regard for 

after It has bsen started aad regulated. .. .. mtnimlctng the number of the i«rts. 


BUurderarei msi4 Toole. 

CAN OPBNBB.—jf. B. LoDOhiaD, 16 de No- 
Vembro St, Para, Brasil Tbe principal object 
which the preaent invention has in view ia- 
to provide an apparatus to cut tbe extonded 





edge of the bead or top of a can, to penult the 
removat theroef. The point is rigidly forced 
. through the metal, when thereafter tbe curved 
I edge, riclng, cuts tbe metal forwardly. The 
! tool to then employed in a manner usual to 
' pliers or cutting tooto of analogous use and 
• construction. 

HoeiUa« wwB I.lsBUag. 

AUTOMATIC HDD DRTTM FOR BOILBBB. 
—A. F. HHnnvK, P. O, Box 646, Rolslnglon, 
Kan. This Inventton pertains to mud drums ' 
for hollers, tbe particular purpose being to ' 
provide a drum to eonetructed and srrsnged ’ 
ss to be automatic in the eeaie tbat it oprr- 
atee contlnuouely and poeltirely in tbe re- i 
moval of aedimente from tbe boiler. 

■•wMImM fltUHtoo. I 

SPOON ATTACBinitrT.-,4. W. UrwDAtru ' 
Box 686, Thomaeton, Conn. The atUefamUlt ' 
is fliod to the back of a spoon handle and in- ' 
ciodee a clip adapted to eo engage the upper 



tha hrauebes «t tbe tree, apd to hold n cytta- 
dttoal body of oarth oxtohdiag aroond the troe 
tnidi at hit kidfa to the eniwh and sMolNr , 
'the hrwMbea, as shown In the'aocoiajiOiiying 

■OTIBB K, Bedfiwd' 

Cttfi ^ ■odan to pravidad Ur this lavom 
lioa my wl^'lho ptow enito oad 

Mhdtiy'Haiti" ■ ICegh# >• Mhetdei. whMo- 

Heoiitom' htog 'ho c 

dlM«iiHa#yiiw i 
.'from seidi.iWiasiir. I 



end of a pot, poa or OBMt eooung atenall os 
th 'mMtala tho spoon Ih poaltion aad a aovoi 
doioe Par Monriag tho clip to the xpoda 
BoimUo, to ponatt tbe «Up to told against tbs 
haiila,, whM aot la «*# or to bs toroed to, 
h r>*ht «i««to to tbs handle. '' 


Vico of the character epecifled, adapted to be 
operated In connection with an Icc-making ma¬ 
chine, wherein the device Is cooled by air cir¬ 
culation, tbe air being cooled during tbe ciren- 
tatlon. 

AIH SUCTION AND FOBCB PUMP.—F. O. 
M Btmbi,, 83S3 W. Houston Rt., San Antonio, 
Tex. In Mr Do llymel's application for pat¬ 
ent, serial No. flBT.lSS. he disclosed a com¬ 
plete apparatus, a combined pneumatic Uft- 
and-forcc pump for raising water from walla, 
tbe came intended and adapted tor eorvlce In 
arid regions. Such apparatus includes the 
necessary feature of on alr-pnmp cylinder hav¬ 
ing a recIptocstlDg piston, and possessing cer¬ 
tain advantageous features aud such cylinder 
(orms the aubject of tbe present application. 

TUBS (lOIMNQ MACHINB.— y. B. Lewis, 
1801 UoretBad Ave., BalUmore, Hd. By this 
tsvention porfeot coils are made without the 
nae of soy fllUng material in the tube; eolla 
may be woand to form eplrale of smaller dUm- 
: etfr than by the usual, slower method, without 
collapsing or wrinkling tbe tubes; and the 
metal to properly stretched, in tbe bending 
proeess, tbds imparting to tbe same a desir¬ 
able degree of hardneea or temper, eo that the 
flntobed colle are not easily dented or dis¬ 
torted by anbeequent handling. 

■AUeraya wad TBotr Aooooaorloa. 

RAILWAY 8IGNALINQ DBVIOB.—A. 
UVaDtjtn, oare of eame, Box 381 Portage, Pa- 
TMs improvement provides a set of signals 
whtoh thay he plaeed on tbe cab or any satt- 
I able place la full view of tbe engtuemaa, these 
' Sigaals to correspond witb the track signals, 
M that if tbe latter sbould be overlooked on. 
accouat of high speed or heavy fOR the lig -1 


PwruUnlac to Vehicles. 

DUPLBZ DIRT WAOON.—N. B McOtin 
and Bflv. BoSAt, K. Acurr, care of tbe latter, 
Dnnean, Arls. This receptacle to mounted on 
wheels for use In teniporsrtly receiving the 
earth from a grave preparatory to the Inter¬ 
ment of tbe dead so tbat aucb earth may be 
temporarily removed from the vicinity of tlm 
open grave and runoeeled during burial aer- 
vlces and thus permit of friends end relatives 
gathering about the grave during services With¬ 
out Ineonveulonce from piling of the eartb 
upon tbe ground adjacent to the graie and it 
also insures a sightly eppcsrance of the sur¬ 
roundings during funeral services 

AUTOMATIC CONTACTINO DHVICK—F. 
MuMaiion, 12 Clay 8t„ Dayton, Ohio. This 
Invention refera generally to electric apparatus 
and more particularly It involves an automatic 
contacting dcvlco eapitclally adapted for nse 
on magnetos used on autonioUllcs and other 
structures whereby a storage battery may >>« 
rouvenJcutly charged therefrom when the uiog- 
noto has reached a predetermined speed. 

8WIVHL LAMP HOLDBR.—C. N. Bowdxk, 
384 Bberbourne St., Toronto, Canada In the 
present patent the Invention has reference to 
means for causing n lamp to bo antumiitlcally 
turned In tbe direction in which the vehicle 
Is turned, so that It tbe vcblclo' Is turned to 
the right or left, a lamp will be turoed accord¬ 
ingly. Mr. Bowden has Invented another swivel 
lamp holder which is adapted to be mounted 


Nora.—Coplea of any of tiiese 
be tnrntohed by the Hcixntii'Ic a 
ten cents each. Please ststc the 
patentee, title of tbe Invention, 
this paper. 


vices In every brunch of patent or trademark 
'work. Our staff Ik coinpoaod of niccbanlcal, 
electrical and clicinical cspcrtK, thoroughly 
trained to prepare and prosecute all patent 
appllcntlnna, irre!i|>e<'tlve of tbe complex nature 
of the aubject matter Involved, or of tbe spe- 


world, who aaalat tn tbe prosecution of pati 
and trade-mark applications Hied tn all cot 
trlea foraign to the United Btatea. 

Homs A Co., 

Patmt SotMton, 
861 Broadway, 
New York. N. 

Branch OIBce; 

826 F Street, N. W.. 

Washington. D. C. 














WARNER 

aUAUTY iOnrO-METER 

OlMaMla rriMteb) 

Why the Highest Priced 
All Have Warners 

T he Warner Auto-Meter is asso¬ 
ciated with more high-grade and 
high-priced cars than any other 
automobile accessory in the world. 

As a result it is proudly and speci¬ 
fically mentioned, advertised and 
catalogued by all prominent manu¬ 
facturers of high-priced automobiles. 

This is a logical, natural situation 
because the Warner costs double the 
price of other speedometers. And 
the Warner costs double the price 
because of the exacting manufactur¬ 
ing methods by which it is built. The 
finest watches, laboratory and scien¬ 
tific instruments are given no greater 
care in their making. 

97% of all high-priced automobiles 
for 1913 are equipped with Warner 
Auto-Meters. 


The Roll of Honor 


Ahmu-Fox 

^Mcrieaii 

ter 

Autia 

Baiiv 

BtHtOtt 

Bau 

Brntwell 

Bakk 

CuMac 

Cartercar 

Com 

Cntary EUetrie 


Chadwick 

Ckaimm 

Ckank-FuU 

CaU 

Cotambia 

Crawford 

Cmcmt 

Crow 

Canmat^tam 

Detroit Ehctric 
Eartaa 

Federal Track 
Fiat 

: Gabriel Track 


Garferd 

Great Eagle 

Grinaell 

lUven 

Hayaet 

Imderaon 

iSag 

Kimel 


OakUmd 

Oerea 

Okie EUeMc 

PtAkfinder 

Peerleet 

Pierce-Anew 

Piht 

Preader 

BwaAler 

S.kll. 

S. G. V. 
Seagrape 
Seitz 
Simplex 


Wmlf 

Stafferd 

Staaer 

SteeeoM-Daryea 

State 

Tate 


Look for the Warner Auto-Meter. You can 
have one on your car if you 4sk for it. 

The Warner Auto-Meter Factory 

PlMUH* MldrM is 

'Beloit - WiMMiMto 


OemrtgMIac BMng, 

the L^tutioii o( <Im bmr taft ewuiMir wW 1 
the proteotiem Ot motiaa pMium, oaly k 
the ad^bortiood of OBO «MiUa»«jaw lor i 
oop^iifl^ reruttatton for 1|ie 
atu^ lUiTe beat Sled. Ua^w, (be btv' 
the appiteatioo for tegiBlvMlbo Jn.wlt,.be' 
aeoompuded by the titie md deMtipeton. 1 
together with one print talBan fawn emoh 
loene or net ot a motion ptoture idMto : 
iday; while a (itLe and deeaeipHop And 
not leee than two printa taken from, dif¬ 
ferent leotione Of a oomptete oiotloa pio* I 
ture are required if the woric be a motloa j 
picture oUiw than a photo play. 

Ceattanlag AppUeatiMea In (be Court «f| 
Appeala.—In the eaae of Field r. Oolmaau 
the Court of Appeala of the Diatriot of 
Ckdumbia in ite deOltkm letere to the 
queetion of eontinuinic appUoatiora. 
right of an applicant ^ eubetituted appU- 
oation, to relate baek to the date ot fiUng 
the first application for rednotion to prao- 
tioe, ie to depend broatUy upon 
whether the eubstitntod eipidioation ie for 
the same invention aa t^t diedoeed in 
the original applioation; not that the 
speoiflo diedosure of the first and second 
applioatioDS nuy be different, or even 
patantably different, if generioelly they 
relate to the same invention. 

Some Adjadleated Pateiita.~In National 
Casket Compeny v. Stolts, the rdmae 
patent No. 12,7M (original number 619,- 
667), issued to the National Casket Com¬ 
pany for a gause face plate for burial 
caskets bae been held devoid of invention 
and invdid. The Hildreth patent. No. 
8^.384, for a candy-pulling machine, hM 
been hdd void as to daim 4, at briber 
than the invention in Hildreth v. Lauer 
A Sutor Company. The Fishd deeign 
patent, No. 37,066, for a design for dasp 
{tin bae been hdd not infringed in Fishel, 
Nesler Company v. Fishd A Co. and the 
Fishd patent. No. 884,679, for a jewd 
bar has been hdd infaing^ in Fiebd, 
Nesler Company v. Ftohd & Co. ! 

Adjudleattoa of Hot Water Heater 
Peteato.—^In Rund Meaufaoturing Com¬ 
pany V. Pittabuiyh Water Heater Company 
(U. 8. C. C. A.) the Rund patent. No. 
761,409, for a gse burner has been hdd 
valid and infringed and in Rund Manu¬ 
facturing Company v. Pitteburgh t^tTater 
Heater Company the Rund patent, No. 
9^,007, for a water beater bas been hdd 
valid; also infringed as to oUinu 3, 6 and 
6, and not infringed as to daim 10. 

Aedgnee's Sight to Prosecute Apptlee- 
tioB.—Commissioner Moore in so ports 
Kyle has hdd that a petition by an awlgiise 
of a part Interest to intervene in the pro¬ 
secution of an applioation will be diemissed 
where not aocompamed by proof pf service 
upon the other astigneee and upon the 
applicant. 

A Deaiga Dedaloa.—In the oaee of cs 
perie Fulda, Mr. Cktmmiaeloner Moore 
hdd that where a design is for the form or 
configuration or involves the relative pro¬ 
portions of parts df an artiole of manu¬ 
facture, such article must neoeesadly ^ 
disdosed in the apjlieation, but where the 
design is for an ornament adapted to be 
applied to any artide of manufaetnn it is 
not neoessary tiiat appUcMt disdose the 
design as applied to some pertieulM' artida 
of manufacture. In the deddon the Coia- 
misdoneF eays viilfle It it poedbie that 
Mptioaiit might obtain {notoetion for hie 
dedga under the ootQrdght aot. It> beUaved 
he is dear^ entitled to tba ptotodlDn 
afforded by a dMgn patent. 

Extendvaaew of Haa la tdteamatt 
8aite.-Ia Stabler va. Hlvnlit^^M^e 
Oraiwe Ofroweit Aateeiatital'ItMa 
that on the quedloa of aMMia^ (ha 
fata (bat the .pataatad, Ui'ilte <(iRr 

different from 'tiuMc 
it Jute Buperaaded 
entittad to gnai waifltt.'' 
ill' this eaea, that^ 
aataher^ inventismi 

tberoto another dmtamt tl 'tah.' 

dittawl timm, 'm\ 
Stneia TUfriejetiiip ‘'(epitpiil 

Ns. 78»4l^ 'tat S'taittt.iSit.'tfMiSi- 

Mi ^ j 


fanned fawkt.'a ebtfa^pleWS'i. 

matarid «(u^ ae oQ papW-. ’iDta. htaa^ia;:.^'' < 
a body portion and latatel : 

portions. An opening with fdtaeliita tap fc 
end odtar portion is proyi^W 
astalld^| to the ekirt of 4K«taanA'M 
suitable tt^i^ngs ere apiiiledfta! hetaM; 
the garment dosed. The e(tat ana 'iii 
eedly oerded in a band beg qr hm iddlitaijt 

A Novel Fteadi Uta Bratar v er / ■ '' 
porta (ropt Havre ta& of a lita ptemryit 
inventad by |dr. AOsin Redou Of w', 
Merdunt MariBe Servtae which eniwidji;, 
d a gianMttt Shaped hke sm nrdmaty , 
but equipped witb 'htilatabta rubber erowMi 
ortobeeabhQtatotiwwntsrwliigspopul^ ' 
wltb Amedoan obStdron at tbe caadde. 

The oroanw iua ooversd witlt the sanw, 
materiel as tiw vest and each has a ntbbee, 
tube ending in a pneumatic valve whtah 
can be operated by meroly blowing tato 
it. Ordluarily the erowns «ta deflated 
and can be worn tmdw a ooat withoot 
attracting attention. In one demanstm- 
tion a sailor wearing the safety vest had 
bis legs tied togetber and a weh^t of 
twenty-two pounds attached to hk fOta 
and when dropped into the water had no 
difficulty in keeidng above the surfaee. 

As yet the life preserver is aot on the 
market. 

Foretga Artildal MarUe^-Ooiual WQ- 
liam J. Pike of Bdehenberg. Austria, re- 
porta that oonddetable interest is taken 
in an invention by a eltiean at Beiobeo- 
berg, Bohemia, of a proeees of producing 
marble aubstitutee in imitation of the 
lughly prised Italian, Egyptian and Bsds- 
buig marbles. It is claimed that the pro¬ 
duct is strong and is not liable to oraolc. 

The artifieial marble is made partly by 
hand and partly by maebiiie, while the 
cutting and polishing ia done by machinery. 

The process is said to be in operation ia 
Vienna, Berlin, Maanbdm and Hamburg. 

A New Way ef Eiterminatiag VenohL— 

It is a well-known fata that vermin aN 
attracted by light. A Canadian inventor, 

Mr. O. A. H. Muller, bos patented aa 
inseetioide in which that principle is prao- 
tioally applied. He has invenM a lumin¬ 
ous stio^ compound or paint, which does 
(he work of tlte ordinary sticky flypaper 
in daytime, absorbs the rays of l^t at 
the -f ".* time, and beoomes luminous at 
night to finish its work of eatermination. 

A Nlckal-ln-tiia-Slpt Trpnwritar.--Hsc(y 
Bates of Albany, N. Y.. assignor to Under¬ 
wood Automatio Typewriter Psy Station 
Company, at New Tmk city, bas patented. 

No. 1,063,948, an apparatus in whioh a 
eoin oontrcdled type^ting maphine is 
normally out ot oemdition for use and. by 
the deposit of a suitable coin, can be put 
Into oemdition for use for a period lihtitod 
by oloofcwofk, at the tsrmtuation of which 
period the machine iaaatomatieaUy looked 
or returned to normal condition in wffioh 
it oennot be operated. Such maohinee 
esn be seen in many hotels. 

Aid to the Study ef .Mvsieal Oosspecl- 
tleJta.-~In a patent Paroy 

F. Cowing of New Ifork eity provides A 
means for (he stndykOf musiaal oomposk 
tians wtaieh indudea a record for automatte, 
meohanioal instroBMUte. This repord Is 
divided ^ seotions or metift, meatts 
being ptoirteted with/matter dcssriptlvp 
pf tite septtaM smd mains, 
rifled. tetaM to' titte 

ffsMsiptiito ttoitaw te 
stapeetiva’ Nfattion., , 

, TWa ffjtaiwii 

aetf>4taMn;^ ,itautt)te' Mifl' pMmtefl 
to OptolK Id; . 

Hite bPbbfat 

Jtas'ln ' A OmAfl!' 

wfeawww 





hare to lauc^ to do. for— 
I -r-lW autoRkdiik noct aeverdy wed pirn of inadiai> 
^inaBdie wodd. 

totfwn tke molt aad wont thockt and ttraiai. 

'-Mit woAm die ioMt e^pett oito in operation. 

Beeaura ^ dwb dto autaniobde CNigltt to bo the nuMt carefuBy 
oeo^p^ and dw nioft candufl^ built machine in aU dto wrai^ 
Blit Siamf, in nuMt caaet. 

ilwe Are the Phtin Facts 

Fora'fifdut of die makes of can on die market today are 
n o ilfao r designed nor manufactuied their so<alled makers. 
Tfaqr are not even designed as oom^iitie, unified eara, but are 
coitecdoBS of many gtoopt of finished atocJc partar—bought here 
and there, wherever dtey can be secured most readily and chea]dy. 

It is nearly a miracle if these partslu^^ien, in any instance, to 
form a balanced, fmimomous, durable, comfjete car—for these 
part^ reraendrer, are designed and fnished, not for some one 
pardctdar car, biit— 

—os separate, unrdated units, 

—by sqiarale, umelatad groiqps of men, 

—in didiarent factories, 

—^at dideient times; 



ufactured under die roofs of a sinde plant, and to have the whole 
wodc supervised by some cme riady qualified and able man. 

The principle is as old as the hills. Three hundred years ago, 
Descartes, first of modem phibsoidiers, wrote: “There is seldom 
so much perfection in worVs composed of many sraarate parts, 
upon which many diderent hands have been employed, as in 
those compietod by a single master.1’ 

Herd’s A ONE-UNIT Car 

The Winton Six stands out as a distinctively and endurinsly 
excellent automoldle because it is produced on the same pUn 
that the greatest and ablest of machinery makers adhere to so 
xealously. 


*—these des^ners havi^ no knowledge of«what other parts 
are to be used m any particular car asseimdage. 

80 per cent.—Think'of It 

Eighty per cent, of American automobile “maken*’ are gam¬ 
ers and assemUm of fiiwiied parts, made under these conditioDk 
That is the cheapest mediod of manufacture.” Futhermore, it 
is a raediod not practiced and not countenanced in any other 
btandi of the maaimeiy.fii«idudBg industries. 


It is desimed and manufactured in one comprehensive plant. 
That plant has but one product—the Winton Six car, liiade in 
one single modd. 

Eveiy part of die car is designed and manufactured to har> 
monize a^ coordinate with every related part. 

From start to finish, the production of Winton Six cars is 
personally supervised by one man, Alexander Winton, founder 
of the gasoline motor car industry in America, and the world’s 
Boost experienced six-cylinder specialist 


Locomotives, stationaiy steam engiiies. electric motors, machiM What’i the Result ? 
diop equipment printmg pressesr-meohmery that men bv^ with 

cat^ judgment and at big prices-me nwnufectured (not That’s why die Winton Six. alone, was able to change hiA- 

assemblra) products. They ve got to be designed mad manu- made demand from four-cyimder cars to Sixes. That's v^y 

factored as ONE UNIT in order to have precise b^ce, the W*”*®** Six withstands the hardest of service and holds the 

and unifonn rtrongth and endurance, to widrstand severe use, wodd’s lowest expense record—29.2 cents per 1000 miles, 

to be right A riihoad would ref^ an as- 'That’s why the Winton Six is the finest possible 

semUedloo^ve as it would refuse lead rails. - -^-* -- - 

Only One Safe Method 

Madunery manufacture it an old, staUe, and 
experieneed industry. And the machinery indu^ 

•ays dut die onty safe wav to build an enduring 
product is to have dmt product designed and man- 



•pocimcn ui i v^unsuucuon, wiucii 

means that it it precisely the kind of car that 
fully satisfies the most exacting purchasers. 

Let us send you a catalog. 

The Winton Motor Car Co.* 
1080 Berea Road, Clerveland, O. 
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Bought Duof<dd” ^ 

That’s what men always ^ 
say, when tortured by ™ 
itchy, scratchy wool, or 

shivering ^ 
in clam- ^ 
^my cot- ^ 
ton. ® 

And the ^ 
wise man 5l 
finds relief 4ff^ 
from under- ^ 
wear discom- ™ 
forts by in- ^ 
vesting in a ^ 



For in this JPatentai scien- 

tlfically.knitted underwear, ■ , 

yon gety4//the \r A lOtiprOTed 

softest cot/oH with All the ■ 

Warmth of fintst wool. ■ 

Two Separate, disUno- If Ilf ||f I 

tive fabrics—the inner of 

cotton and the outer of ij^uu UndarwMt 

wooi—are skillfully united ^ 

in a single DUOFOLD g^rasent, that is actually lest bulky, far |H| 

more warm and comforiahU thkn any single winter garment of 
cbttoh or wool. DUOFOLD'solves the annually perplexing 
problem of every business man—how to secure utmost warmth 
with perfect comfort, in heated office and on icy street 

IfnimSwOt. AUSbu. StSttnU Gmrmtmu. Sntrm/ ITtifUt, 

DUOFDLD HEALTH UNDERWEAR COMPANY 

*2»^tMMehmA Stnm Molutwlt, IV. Y. 

:s<QaQ)aQaQamimmMmmmt 9 




Cold Dvawn'Steel 




to many of whicn brcRk or tnow detoou wiwn ttmy mr« tint put on. 

Cold Drawn Steel 

in not only tougher and ttronger than any cast nnaterial, but it expands and <tntreuts 
•with the pipe, thtii avoiding -thoie troubleiome and expennve expan.ion-leaka that 
develop in nulleable unions 'betauae they expand sierr /levjfy than the 'pii>e, and 
itrctcli w Ucn heat !• applied to the pipe. 

Don't Rust or Freeze 

becauae ihetardized after threading—a proceu that protect! all aurfaces, including 
the threads, from ruit or corrosion. 

Sample Fra* 

MARK MFC. CO.y 1903 Dampster St^ Evanston, III. 

MAKBRS OF 

Standard Full Waight Steam, Water, Gea ead Liae Hpe, Black aad Galvaaiaed 



„ ;; 

^ TstiM a* f4# wiisihi J!WI?P of m 
ventioiw lies la thhso vilk M 
which geasrste the dtoiin r«qtHz«d to fiiAj 
the engtae from the sun’s raFf ; ' ‘ 

These hest absoriwrs and uMtm fsnM 
ston are. In this partleutev pUlbt, ftite .ia 
number. They are each 300 feSt long asid 
IS feet wide at the top. They oonslat/Af 
liaraboUc frames of very light struetnml 
Iron set with mirrors In such a. ihiianer 
that these mirrbrs catch thd .suiti' light 
and redact It ail. on the two rides hf the 
long tmllers suspended la tha<t portion of 
the frame where the sun's light txtnvergsa. 
Bvery five sqnare feet of sunlight ret^lvsd 
by the mirrors are focused thereby hPon 
«>ne square foot of the boUera, thna quin 
tupllng the light power. However, 
steam lueeaure is not allowed to go 
stmospherlc pressure (equal to 212 deg 
D'ahr.) the temperature of the bottem 
never goes sbove 212 deg. Fahr. and thq 
excess heat is transmitted Into the water 
and produces great volumes of low-pres¬ 
sure steam. 

The boilers are flat bottomed, and along 
the top of each rune a S14-lncb diameter 
steam pipe, which gathere the steam along 
the whole line and carries it from each of 
the hollers Into the main steam pipe 
through which It goes to the engine. 

The boilers are constructed of cast iron 
in the prescoit plant, but In future plants 
will be stamped quickly and cheaply iu 
pieces 12 feet long from steel tubes one 
eighth Inch thick. 

The steam after passing through the 
engine and doing Its work is condensed 
Into water and pumped again Into the holl¬ 
ers. Thus the same water is used over 
and over again, and only the very Utile 
needed to compensate for accldentul leak¬ 
age la added. As practically no new water 
is used there is no danger from the boil¬ 
ers becoming clogged with mud or scale. 

High-pressure steam up to 300 pounds 
per square Inch can be generated by these 
heat absorbere,' biit this Is not done, main¬ 
ly because at the Ugh temperature of this : 
idmm too much beat would be lost by 
couductlou and convection Into the sur¬ 
rounding air, and aecondly, because, were | 
high-pressure steam used, the boilers 
would tiave to be very strongly construct¬ 
ed, and cost considerably more money, aud 
necessitate heavier frame construction to 
(Barry them than is now the esse. 

The flve heat absorbers carrying the 
boilers are set In line dne north and south 
on roU«ws and gears carried on proper 
foundation posts of concrete, and are 
turned slowly from an eastern aspect to 
the morning to a weetern aspect in the 
evening, so that at all times of the day 
they exactly face the sun, and generate 
steam. 

The very Important element of expan- 
rion and contraction was carefully consid¬ 
ered to the constrnotlon of the hegt ab¬ 
sorbers, and many trials were made be¬ 
fore all the dtHturbaudhs were eliminated. 

The boilers are, covered with a slngSe 
thickness of wlndw glass to prevent hws 
of heat. 

Hun power can be’ generated In large 
plants located In the desert on the border 
of arable land, and the power transmitted 
by electricity over large mw*. 

The construction of the Egyptian sun 
power piliint Is particularly rimple, and 
thoroughly, practical la everr Wgys" JfliW ■; 
C|iR]^on engtueer dm rhn 1W,.< jOwIng to ! 
tbgt ordinary gaatrirtfijl#' .fd» 'liMi ^ 

made'and 

'readily accesribto- , ! ' v f 

'llw Ten GfMtwt 

(OMNdsumi frm ; 

resulted la a protest ftep g df 

readers who mlsnoderstdod mf!(ihAtia. In 
pobMsUng the hriV and ig« ds ce- , 

count lor inriugnig In it iifiir ittre*ttoiig 
that did not fxn Vithln.# «r the 
coateri. However, the of our 

readers evldeatly igprieeMiSsd w« dkl 

uuf Indorse all of the laveuilons In the 
list, imd the reeutt of ttutr rote hr vofy < 
Interesting, At U the qase of tbO esm- 




whtcii in their 
best mogtreUftb’ 
gwe Atqyqq^fale 

and atWn«)Biinu» dkg 
thh orgoiAdc 
it imipcjiMibln fordtOM In* 
cbdico- WkcuiynuftildgM 
widi the 




'•itii 
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you may know that the engifleer ,v 
destgnod it was not hammered byAyi‘(, 
of these coinideriltions and that hgwjti!! 
therefore iciected the starter which^ 
knows will give absolutely dependisPe J' 
service, will be simple for the w !' 
owner to operate, and will rerMtei 
practically no adjustment on the 
of his dealers. ^ 

You will know diat he has considered h 
the fact that the Aplco starter is the i; 
finished result of twelve year* of prac- 
deal test and development; that it was 
perfected by the pioneer in the inven- 
tion and perfection of motor car elec- i 
trie equipment, and built in an ideal ' 
plant to stand the roughest road use 
and give service at all times- 
U you will equip rourtell with s knowledge 
of the •tarting sikI lighting qtienion by get¬ 
ting our booklet on the lubject, it will kelp 
you in the selection of that new car. 

The Apple Electric Go. 

ez GsumI Street,, Deytooi, OMo 


Some Instructive 
Scientific Papers 
on Timely Topics 

PRICE TEN CENTS EACH. BY MAIL 


AmnClAL STONE. BrLP.F-d. Ammt 
rf i sm w i awdlMl «ed toihkf. 

TmSHWNKACE AND WARPING OP 
TmeSII. fir HmU Bwbridm- A* ooDmi 
faillr ShwnuiJ. 8a«». 

CONStRUCnONOPANBSDICATlNGOR • 
RAltOMXTEII. BrN MnamihkiildM. FuBr 


homemade DYNAMOg. S«IMIfaAaMric~ 

Si iMl mieiilfl aMleOO c«Min wcAkut mScU 

'?s»± 5 ajas.; 23 : 

Fair J 


ii«rfm0AJ..||Kn»iifi« Thw .wswm. s ia ' 

, Ha«sy AiksW AariiUs WtelSiiekTfiS. ses.,, 
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I^. you gettiiig the maximum 

amount of daylight in your plant? 


Oris a large percentage absorbed, swallowed up, wasted, 
in your ceilings and walls? The difference can be re¬ 
duced to dollars and cents, in your lighting bills, the efH- 
ciency of your employees, the quality of your product. 

You can get the full value of every ray of light that 
comes in your windows and iq^ease your present light 
19 to 36 per cent by painting your ceilings and walls 
with Rice’s Mill White Paint. 


Rke'a Granolith 

A tough and clutic permanent 
finith for ettnerete walk. Be> 
come* a pan of the cement to 
which it k applied. One coat 
iuflicient, unieit a giou i* de- 
lired. Make* the oeit poitible 
primer on inude concrete and 
brick for a tecond coat of Rice'a 
Milt White Paint. gl<^0S ■ tile¬ 
like, enamel Sni«n at no more 
expeiue than lead and oil paint. 


Rice's Mill White is an oil paint giving a glossy, tile- 
like finish without the use of varnish. It will not 
crack or craze under the jar of machinery, and re¬ 
mains white longer than any other gloss paint. 

Rice’s was the pioneer “Mill White" paint. It made 
the reputation of the name “Mill White." The 
special process by which it is made cannot be used by 
any other paint manufacturer., 


Rice’s Mill White is sold direct, in barrels conttining sufficient paint to cover 20,000 
stjuare feet, one coat. If you have that area of ceiling and wall space to cover, 

Writ* for Booklot and Seunph Board 


Ask for a copy of our booklet, ’’More L^t.” Write today 


Ua S. Gutta Percha Paint Co. 


83 DwUUBy StrBBt, Prorridencss, ft L 

SOLE MANUrACTirKEKS OF 


RICE’S MILL WHITE 



n. FOLLOWING: 

ADAMS EXPRESS CO. 

BROOKLYN R. T. CO. 

CON. E. L. & P. CO., BALTIMORE 
DUPONT POWDER CO. 

FORD M. C. CO. (L. I. CITY) 

ILLINOIS STEEL CO. 

N. Y. CENTRAL LINES 
N. Y. FIRE DEPARTMENT 
NEW YORK AMERICAN 
N. Y. POLICE DEPARTMENT 
N. Y. TELEPHONE CO. ... 

PURE OIL CO. SSr 

PACKARD M. C. CO. (NEWARK) 
PHILADELPHIA R. T. CO. ^ 

RELIANCE MOTOR BOAT CO. 
STANDARD OIL CO. dSf, J.) Wm. 

SO. PACIFIC S. S. CO. ^ 

TIDE WATER OEL CO. SL 

VICTOR TAUONG MACH. CO. ^ 

WELLS FARGO EX. CO* 

AND SGORSS OF OimitS 

PREFER 

elegtrene 

'PRoop-^t'i^^l'RRNE €X). 
i«hit.a«B'.ai*a- 'Nowvwkat^ 
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During a Period of Nineteen Months 

Thu ''Electric" Wat Out of Service Only Two Working Days 

—ud ilut two day*' Ioh was due to other causes than the 
battery. This battery wm an * * f toncUQwgxIPe ’' It was placed 
in service m September, 1911, and up to April, 1913, had given 
a total o( 24,000 mile*—an average of about 35 miles per day. 

It u just such continuous, unfaihng service as this that makes an 
electric vehicle—whether pleasure or corproerdal—a real dehght 
to it* owner. And it is just this service that is supplied by 




Butided by the oldest and largest battery maker in the country they 
embody every perfection of modem storage battery migineering. 
The people who buy the most batteries are the best judges of the 
best batteriet to u*e~and the Four *' Xxlde Batteries are used 
and endorsed by the majority of electric vducle manufacturers 
Remember this when purenaring a new "Electric" or when 
renewing batteries in your present car. 

igE^EcnucSiniiAixBAmRYCa 

ISM PHILAt>BL#ffiA IBIS 

ih* oinatM** Santer C*r a« Car UsMas. StMtlag w ImWa. 


















Pmtciujnelhmf* 
> PitemmAtio . 


Tlnss 


It IS easy to call a tire'‘an extra service tire." And sometimes 
hard to find the extra service. But with Lee Ptinctur 0 *Proof 
Pneunwtica you get 


a i^ash refund 



of every penny > ou pay fur piiiicturr-proof insurance in cmc the tire fails to 
make (rood the name. Isn't that buyin(( rta! extra sers icr, on a turt-prtafhasuii 
There isn't a tingle way you can lose. 

If you tio puncture the tire (we guarantee you will not)—thSn your wonderful¬ 
ly efficient extra-mileage tire cotti you not a tent inure than an ordinary 
"standard ” 

Arc you ttill tkeMical f Write "I doubt it" on a pottal, mail 
to u» and we will tend Booklet No 6, with tonvinring prooft 
and tervice records. 

For SaU in All Loading Citio* 

LEE TIRE & RUBBER CO. 


The Chronology of Aviation 

'T'HE Scientific American has received from Mr. Hudson Maxim and 
^ Mr. WilUam J. Hammer, a limited number of the reprmts which they 
have just issued of the very complete “Chronology of Aviation,*’ originally 
prepared by these gentlemen for the World Almanac of 1911. The data 
embrace the essenti^ facts relating to aenal progress. In addition to a abort 
historical r/aumd, tme finds herein tables giving altitude records, speed rec¬ 
ords, quick starting and slow-ipeed records, passenger carrying, English 
Channtd and other over-water flights, croai-country fhi^ts, notable distance 
and duration flights, etc. There are also statistics relating to accidents and 
data relative to sphetKai and dirigible balloons or airships, etc. Of no small 
interest are the taolet giving the most important flights of the Wnght brothers. 
There are doubdess many readers of the Scientific American who are much 
interested in this subject and who would be glad to secure a copy of this inlet- 
eiling brochure. Tfey can do to by applying to the Aeronautic Editor of the 
SCIENTIFIC AMERICAN, 361 BROADWAY. NEW YORK 
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I The Youttfs Companion 

Krtlarged, improved, and ItcUer than ever for every member of the family. 

I Fifty.two lime* a year, not twelve, It brinsrs the best of American life In I 
B fictuin, fact and comuient. I 

I Eight Great Serials and 250 Other Stories I 


yl year of The Youth's Companion »»// do much for your family. 

NEW SUBSCMPTION OFFER 

EVERY NEW SUBSCRIBER who cuts ont this slip or mentions thU publi¬ 
cation and iteiids it at onoe with (2.00 will receive 

_ 1. AUtheisaueaof The Yottth'eGoBlpelliollfortherc- 

~~~~~~~ inainihg weeks of 1913, includinf the Tbanksgiv- 

ing, ChriatBuw and! New Year's Double Numlien. 

■* 2. The Companion Practical Home Cailendarfor 1914. 

3. The fifty-two weekly isaaee of The Youth's Com- 

THE YOUTH’S COMPANION, BOSTON, MA8SACHU8KTTS ^ 

Send to'dqy’ for San^ Copi^ 
"V , and Prospectus 


tastiuito tb«v« waa, a urite filvavrdiy of 
optaiao, the vote was ^ rinaidinou^ 
im tofrafeaf teleffmphVJ Vte 'W 
tbo reauti. of the votf It If |i#®n‘ j " 

ttfge tMata; 

Wtrelese telegraphy ........ 0!|'|)et*ceut 

Aeroplane . 78 “ ** 

X-Ray machine . 7* " “ 

Automobile. 06 “ 

Motion plcturea . OS *' 

Kefnforced concrete.. 87 ' “ “ 

Phonograph. 87 “ “ 

Ineandesceiit oleotrtc lamp... 86 " 

Steam turbine . 84 “ “ 

Blectrlc car. 84 “ 

Calculating machiho . 88 “ " 

Internal combustion eugtiie.. 38 " 

Kodlum ... 27 “ 

Submarine boat* . 24 “ “ 

Picture telegraphy . 24 “ “ 

Electric furnace . 21 “ “ 

Dieael engine . SH " " 

Color pliotogrnpb.v . IT " “ | 

Dictograph . 16 " “ 

Coinpoelug machine . 36 “ “ 

Trauamlaalon and tranaform- 

lug of alternating current 15 *’ “ 

Pneumatic tire. 15 “ 

IHrigtblc . IS “ •' 

Photo-engraving . 18 " 

Tungsten . 11 “ “ 

Electric welding. 10 " " 

High siiecd Hteel... 10 “ “ 

Kodak . 10 " " 

FKntlou of nitrogen. 0 “ " 

Welalwt-h burner. 9 " " 

Producer gna . 8 " “ 

Monorail . 8 " “ 

Flexible idioto flUn* . 7 " “ 

I,l(iuld air. 7 " “ 

There was a atraggliug vote for the 
other Mubjecta hi the list. Burbank'n work 
recelvtMl 23 votes. Pasteur'a work 20 vote*. 
Acetylene On* from Carbide, IT; Mercury 
Vaitor, Ivimp, 7; and the Preaervatlon of 
Sugar Producing Plants, 7. In addition 
to this there were about 00 inventions 
lueiitiunod which did not appear in our 
ilHt. The mure important of theae were 
- the Combined Motion IHctnre and Talking 
Machine, 10 votea; Edlaon'* Storage Bat¬ 
tery, 0 rotea; Automatic I'lnyer IToiio, 

4 volea; l*ulmotor, 4 votew; and Tele¬ 
phone, 4 votea; while the reel were nwirl.v 
all represented by a single vote each. 

Etldeiilly there in not much dlaagrec- 
ment alaml the flret five inventions in the 
liat, but after tliat there la a sudden drop 
from 63 per cent to 37. It la lutareatlng 
to comiiare this vote with the Met in 
the first prise eHsny. Mr. Wyinan'e selec¬ 
tion of Wli-eless XelegTiKdiy Is iudorwed 
by 07 fier cent vote. Ids Aeroplane 1>> 

75 iier cent vote, the Auluuioblle by fiO per 
cent vote. Motion Pictures by 08 iwr cent 
vole, the Turbine by 34 imr cent vote. Elec 
irlc Furnace by 21 lesr cent vote,*^ the t^a- 
(meliig Machine by onl) 16 per cent vote, 
while tlie Cyanide Pruvese, the Induction 
Motor, and Klet+rlc Welding received 
scarcely any alleiitkm from the renders 
at large. ()ii the olhor hand, the X-Uny 
Machine which polled such a high vote 
with the readers was entirely ignored 'by 
Mr. Wyman. 

After all Is he not right In rejecting the 
X-Kuy Machiuel What Is there fo the 
machine but a Crimkes tulw and a lluhm- 
korlf coil, both old luveutlons? Is it not 
the discovery of the rays rather than the 
machine that Is of an eiiochul eharacterl 
But dlecoverles not poteiitable are ex¬ 
pressly excluded from the contest. What 
about radium* then t Bureiy the process 
of proditclJig radium tuvolres Inreutfou. 
Why la it not imtentablel Why. ti not 
radium chloride patoutahle Jmtt as are 
other chemical compounds? Even such 
subjects as the aero^ne and khtomCbUe ] 
are otieii to question, The hhd to 

coiialder the ijuestion of whdMMir (tlie Iti- 
toriiol oonibuatloii motw will, nd ili««n.v 
the pioneer li|Vctitlou to. vviridh dredlt 

should M given for the find 

aeroplane. In other the - 

aeroplane merely a kite Wllth a tnotoT itt it 
and la not the automoldtona 
ri*gt equipped with 
The whole mtbjtot 4a' hhe fnW,.# 
and (mnaaquetdly M 1«- 



OOO.toluO fcwlliw ; 
jmu.imis \m, til 
the i4«<literr«a««Ph , , 
R«<1 Sea 

Oheantd fiomibayaiiil 
lombo. Side ' 

Holy Loud aw : 
EofU*. Stopping W pi« 
kt Eiitope^ Alia and Afindip 
Daratiaa 13 daya* Ca||; 
yiMnp. Inekukog^M 
excursi^ and necessatW'_ 
expeimn. _ ’ 

WEST DOMES 
PANAMA CANAL 

byS.A Asarib (22300 | 
tom) and ^ctarU Lniaa 
(17,000 ton») diiftngjami> 
aiy, FdbMruaiy. Man^ and 
Apiil, Diratian H la 23 
daya Cm! $!4S-|175 «p. 

Aim lour I S-day Cnwes {rom | 
New OHaom during January, 
Febniary and March, hy S. S. 
Fuent Binnarck and Kronprin- j 
zeMin Ce^e. |I25 aid ag. 

ATLAS SERYICX 

Weekly tailings to Cuba, 
Jamaica and the Panama j 
Canal, Hayti, Colombia, j 
Cotta Rica, Nicaragua, by 
new, fast Twin-Screw 


MEDITERRANEAN 

SERVICE 

by Steamehipi Cindanati and 
Oevdand. Port, of call: Qb- 
rattar, Naglet and GeuMu 


NiU:SER\^E 

hjrtupetb tleamenaf the Ham¬ 
burg and Angto-American Nfle 
Company._ 

1915 

TIvWigkFaBMttCMM 

FfooNewYodt, j^hnaty 31« 
V5.S,ClfT«biid 
(17,000 toat). 
iM di^ llalM li^Mp. 
in^U^ thorn iripa and 
neoenaiy enpomet, 

Wfdt fd fiifoant^n, slldPv ' 







































The Linotype 

declared by the winner 
of the SCIENTIFIC AMERICAN’S 
Prize Contest to be 

MeftMitlHilwr's ftait 
CmMireiat UnetypA, 

One of the Ten Greatest Inventions of Our Times 

The Linotype revolutionized the Art of Composition by 
casing from a line of matrices assembled by the operation 
of a keyboard and other mechanism, a solid line of justified 

type in the form of a slug. 

It made possible the great 
newspapers, cheap novels and 
high class weekly and monthly 
magazines of today. 

More than 30,000 in use 
throughout the civilized world 
are composing matter daily in 
the languages of the countries 
in which they are located. 

One Linotype with one operator 
does the work of 5 hand compositors 

• • Model 9-1913 

We are the originators, improvers 
and developers of the Linotype. 

We offer the trade many Models, varying in 
capacity, of high quality, and ranging in price 
from $1,750 to $4,150. 

l^ck of the Linotype is the largest and best 
equipped cdmfwing machine factory in the world 
and an enviable rpputation of more than 20 years 
for square and liberal business dealings. 

I TSO liscaypcs sold durii^ 

‘ pwl 12^incmUM Four.MuriiBiM. QHick-CliMtce Linotype. The 

V , . , . ■>./ ',"4,., * mo*t verwrtileoaaipailii* machine in the world. 

Con^^MUtF, Tr^wne Biddnig, New York 


Ben in nhown a Une of ipatricea 
in wMeh appear the chareetere, 
and the w^see «r apace banda 
uaed to aecHre the proper amowit 
of apace hetwaen the werde. 
AlaO the moM to which the Une 
Of matriceo ia proaontod and 
from which the one of type or 
aUif ia caat. 













SdENTTFlCAMIffiCiUtl 



K,j:yQuiclt^,./’<ilei«^!ittin^,, fltotes, ^ 
pHit bfiii^ the ed|s^ to Ao Wj 
I’jiSJith ju8t#’t«sW,4troke»^ - i';;: 

? ii^i^d they cut the edge dU 
I j^e tooI-rThey don’t mereh 
iVly rub it on. 

i Every stoiie positively unifonu 
; in grjt and hardness, holds its 
I'ahape, show* long life. 

1; j'^he round Carborundum 
H 'iComhination Bench Stone* , for 
/ li'hari^eniAg, the 

Siibe^led ecjfe‘*li^ for todchirik 
rti^V'gdygda; e<^'jrvittg biu."-€*c;.r^ 

M^e extria hard e«t» :fi»e Car- 
honmdum stone* (or; d>at (rrmr 
edge for yoUf finer 
;|tVEttY 5T0Ne is <;UAi|ANTl|»>v 

’Tlpe'-' ' '■ '''> 



One Dollar 

win Faiiaet YourTalUH MicUm 

BUY A 

Masterphone 


A Single Device lutaady Attached 
To Any Seand Boa Without Took 

Just slip it on and listen. You 
will hear a wonderful improvement 
in the reproduction. Every word 
and note will be clear and true. 
The mechanical effect will disap¬ 
pear and your records will remain 
perfect because of the imperceptible 
wear of the fine needle used with 
the MasterPhone. 

If your dealer does not keep the 
MasterPhone, send us $1.00 for 
one by return mail State if for 
Victor or Columbia and type of i 
sound box Send today to Dept. F 

THE MASTERPHONE CORPORATION 
187 Broadway - • Naw York City 


ROTARY PUMPS AND ENGINES 
Their Orlcta aad DtraUpmMl 
An imporUnl lenas of pipen giving • h»l«iirii nuttiMi ol 

''iSuiniira‘'"^uule^ 

mall09. 1110. nil., Trm lU cent, acb Fe. wtTte 


rLEARN TO BE A WATCHMAKER 

Bradley Polytechnic laelltala—lfiiili|li»l 0««laaC 
I Peortn, llllnoto 


Solders and Soldering 

U ItyouwieiecaewklelexibeQk CO Solden eed 

yinmtican Supphmmlii 1112. I3W (Ml. 1670. 
1622. 1434. 1333. price 70 ccea by e^ 




'*!& . f ; m' ^ 

tik ' -i"*'. sbw ^ 


kffP’kk''' ■ 

'"‘'k'""' . 


just a few light rubs with Old Dutch Cleanser routs out 
dirt that lodges in tioy cracks and completely removes 
surface grime that stuhhornly cling* to wood or metal. 

Old Dutch Cleanser 

Digs Deep for Dirt r WSn S^^ 

It cleans quickly, easfly, hygienically and economically. / ^HM||pfiuL|j|u*V 
Cleans.scoun. scrubs and p^hes without a muss or a fuss. / I 

Halves Cleaning / ‘fc.. r\ 

Time and Work / // 

Fine for Boon and floor coverings, lavatoiies, / JI 

wash bowls, t^ted walls, woodwork, taps and / |H|9 m / 

tiling. Can’t injure hands or articles cleaned. \ I 

Many Uses and Full Directions on 
Lar^e Sifter-Can—lOc 

DON’T Be Without It 


Tlw Hwvns in Niw«BiI»«r 

(09m>M»4 TIMM *•«« * 4 L) 

1%e last two Hoes, baviog been derived 
by extrapolatlmi, may be to error by a 
small amount 

Tbis means that the comet wQl be abrmt 
bait way between i Oygnl and the norib- 
em etars of Delphlnus on November 1st, 
about S degrees west of c Oygnl on tbe 
17th. and about midway between s and a 
Cygnl on the 26th. It will tberetore be 
very eeay to find. Metcalfs comet baa 
been passing southward tbrongta the same 
region of the afcy, and, on the evening of 
October 22nd, the two comets, according 
to the epltemerides, came within 40 min- 
utea of one another—in the same low-power 
telescopic field—an occurrence so uunsual 
as (o deserve mention, though unfortun¬ 
ately the predictions were not pnliltshed 
in time to enable advance notice of it to 
be given in this column. 

The Heavens. 

The stars which servo as sky marks in 
flri<liiig Westphal's comet may be found on 
our map. well down in the west and norlh- 
woBt, though early in the evenings they 
will be much higher up. Below Cygnus Is 
l.ij'ro. and Ursa Major and l)rnco sre also 
low along the northern horizon, while 
Cassiopeia swings high above the pole. 
The splendid winter constellatlous have 
come full into view' In the oast and south¬ 
east—Auriga. Gemini and Taurus, Orion 
and the Oreai and Little Logs. Verseus, 
Andromeda and Pegasus form a line 
stretching wiistward through the zenith, 
while Oetns, Erldnnus and Aquarius ix'- 
CHiiy the great dull region in the south 
and south went. 

The Planets. 

Mereurj’ Is evening star until the 2Sr<l. 
when ho passes through Inferior conjunc¬ 
tion and becomes a morning star At the 
tieglunliig of the month he can Just he 
seen in the twilight, setting at 5 SO V. SI. 
aud he la visible again at its end, Just in 
the dawn, rising at S ;40 A. M. 

Venus is a morning star, rising about S 
A. M., and still fairly conspicuous. Mur- 
is ill (iemlnl, south of Castor and PolIu\ 
aud rlaes about 0:20 P. M. on tbe lat, and 
7:40 on the 80tU. He nearly doubles lii 
brightness during tbe month, and exceeds 
ail the stars except Htrius. 

Jupiter is eveiilug star In Sagittarius, 
dropping fust into the twdllght. He sets 
at 8:46 at the beginning, and at 7:20 at 
the close of the mouth 

Satuni la in Taurus, Just approaching 
opposition, and rises at 6 I'. M. in the mid¬ 
dle of tbe month. He apiiears fully as 
bright UN Capella, and but little fainter 
tbau Mars. Cranus is evening star in 
tJaprlconius. too low In the west to be 
well seen. Neptune Is right opiHmlte in 
the heavens, on the Isirders of Uemlal and 
Ooncer, aud can he observed in the morn¬ 
ing hours. 

The Moon. 

First quarter occurs at 1:34 P. M. on 
the 6tb, full Mmm at 6 P. M. on the 13th, 
last quarter at 2 ;n7 A M. on the 21st, and 
new Moon at 8 ;41, P. M. on tbe 27tb. The 
Moon is nearest us on the 0th, aud farth¬ 
est off on tbe 26tli. She is in conjnoc- 
tton with Jupiter oii (be 3rd, TTranus on 
the 4tb. Saturn on tlie 16th. Mars and 
Neptune on tbe 18th, Venus on the 2flth. 
Mercury on the 27th, and Jupiter again 
on the 30th—none of the apparent ap¬ 
proaches being at all close. 

Princeton Cnlvarsity Observatory. 

A CfaiemBtoKnijpli Hand Cunen* 

(CohoUiM fnm peg* * 44 .) 
cycle pump in the same manner as If pneu¬ 
matic tires were iieing inflated, the cam¬ 
era being placed upon tbe ground for the 
purpose. The Charging valve is placed up¬ 
on the top ahd is cloeed w*tb « eorew 
cap to prevent tbe eutranea' bf duet. 
About forty stroteea with an ayerage foot 
pump Is Buffloleot to produce a preaBure of 
about too pounds in the r«Mrvoirs< and 
pumtong can be contlBoad ns long a* de¬ 
sired, the cylinder* betocdeelgBed to wlib- 
staud a preesuie «ri StBOO ponlada per 
squere inoh. A* tt le phystcaliy (ttpoe- 
stole for B penm tb ctoiiiMe tbe gglto^ 


Yon can Jnsi 
as well liav« a 

Protected from exterior iflre— ] 
Protected from ^e 
Btorms'—Protected from decay I 
—Protected from repair blUs— ; 

if you build it of the popular stucco 
with Herringbone Metal I^ith. It* 
first cost will be hardly more than that 
of an inflammable wooden house 
and its final cost a great deal less. 

Artistic and Economical 

No paint is required for the attractive 
cement plaster exterior of a stucco 
house i its walls are always free from 
cracks and seams. A stucco house 
grows handsomer, stronger and more 
stone-like with age. 

Insurance premiums and repair bills 
are small items to the owner of a 
Herringbone House. 


W/////////////////A 
w/////////////m£ 


Send for illutlrsted booklet, telling all 
abwit thii new type of home oonitniction. 

The General Flreproofini^ Go. 



PitoBted Artklea aid Metol SpKialtie* 

ItAMUrACTURXD BY OOMTBACT 
liUHS«Bta.lhW«l*MiwiM4S»M mcblMWarii 

H. CARSTENS MFC. CO,, 

vEEDE» mmm ^ 
Counters A., 


VEEOBR MFC. CO. 

USuiMlIt 

QucHnniun, tMotmUni 



from nothing to nine MUIONS 

MMMmilNi 


{[itiiiR Biniinc 















^ A MTOiw. nKMMi, OlfV 'the 

,; ^i<|iii^'in{^ 'iwnMea of 




liyk 8tiH»g iiwnse 

/'. iili;M II j^btM ittuibtttre, whH* other 
'|nMii«s in «r«rtore. 

IPiMrmOT vMpiVili wM 411 4l4fr 

IhNNiifeN ii 41 mAmSmimI eoMnitc In 
jMIVMiIi Noit-Or»n Mtjito dumte- 
.llnSItion. ' ' 

This «k>n« is sufficient reason 
nrbr lef dufC motor car manufnctui> 
ers UM )|fotttQtan in ffie muts tfait 
jaidtttO' ilw 8«vere4 stmUw^hjr 
leadhif nianuhictuiors in other 
lines use ^ion-Grsn in tlieir pro- 
tbctaiKl inivpsin to (heir machine 
equipment, 

IPIrite istliqr, nMnlMsi powr 4«r< 
linfar kmiriKg gnUimt, and our 
service department will give you 
full information m to cxacdy how 
' Nott-Qnn wiU fit your needs. 

THE AMBMCAN BSONZE Ca 







'iseVildM. 

4lCd''#^an-M40ttiia|p atralghtfor- 

tte. ektip’i^satamthM neesa- 
mar a paasa'i(d!‘'alMBt.fiO aseoods 
attar each too psoads ptaaaisre la attained 
a» aa to permit (be pwi^'and oonneeaoa 
to eoQl' dosm. 

Xbe dim boses are metnitad side by side, 
the unsxpoMd box helaf plaead In the 
fimeiniiMiet posttlen. t1» fltm te tfanaded 
thtamb the Intermittent meehaalsm In the 
itaUai manner and vetunwd into the ex- 
peeed dim Ixa mounted beeide the drat 
hex, and upon the name apindle. qiw 
liyroMinia (hon^ email, la ot great power, 
mid bp lie meana all email vlbeatloaa, 
sndl ae that ptoduoed by the running of 
the inaobanlem, the epeedy movement at a 
vehiete, and so fbrtfa, eire completely ab- 
aarbed- 

In operation tbe oametn la held np on 
the bhmt so that the view dnder la brought 
level with the eye, Uke a tide eight, and 
in this way one la able to follow the 
scene, kecpiag the main taatorea in the 
center of the picture, with the utmost 
eaae. Both hands are free to hold the 
; inatrummit during exposures, ae it is not 
neeeeaary to keep the dngw npon the bnt- 
ton. When all la ready for expoanre the 
air valve la opened by tnming a small 
knob. Oils permits the comprenaed air 
to pass to the motor, the latter is not 
aelf-etartlog and the air is unable to 
eecspe. Then, sighting the camera, the 
atarting button is depnaaad and given a 
absrp tom. Thia sets the motor in mo- 
Hon. and It will continue running until a 
alight praasure is Imparted to the button 
once more, when the mecbanlam.atopa im¬ 
mediately. Thus one has complete control 
over tbe camera, and in photographing 
topical Bublecte no waste of dim need be 
Incurred. While iji la pot neeeeaary to 
cloae the air valve upon completing each 
exposure, this preeaution should be ob- 
eerved e4)en work la completed, or when 
the dim box requires ebangtog. Although 
the .aormal epe^ of exposure is sixteen 
pictures iier second, this epsed may be 
varied even while the onmera is being 
used, and the eye la alghtlug through the 
view dnder, merely by moving the speed 
regulator. 

The governing system la Very poeltlre 
and inantee that the same ratio of expoa- 
urea and speed of the gyroeooji^ Is main¬ 
tained when the reecrvoirs are nearly ex- 
banated as when fully charged. 

This camera -has been embraced by aev- 
oral well-known diiematograpbera aucb as 
Cherry Kearton, Paul Batnsy, and othere, 
who make a apectal study of making mo¬ 
tion plctnres of big game in tbe Jungle, 
where the condltkma render the use of tbe 
orthodox cumbanosae inatnunent extreme¬ 
ly dangerous. It has alao been adopted 
for pbotographlng from aeroplanes, for 
which work, where tbe conditions are 
cramped, it la well adapted. It to also 
extremely useful for work In crowded 
tboroughfiirea. In tbia caae a street pro¬ 
cession or other incident may be taken 
without the operators aecnrlng an cte- ( 
vated position to clear tbe heads ot the ' 
people. Be merely holds tfaa aeroaoqpe 
above bia head with bis two hands, and by < 
meana of a apeelal view Under placed at * 
the uader aide of the camera, he can fol¬ 
low the tnetdente and make the expos- 
urea. It la alao applicable to atndlo work 
In tontanetton with the ordinary trtpoA 
the. nwchanloal automatic control and < 
dttv* baiiig very iMeful at thnaa. 


M;.»' a ii (■ 


WesPer 


rif^le ctric 
wn Cleaner 


Waahing witTi air 
actually describes clean- 
ing as it is done with a 
Western Electric. Air is 
used as the cleansing agent, 
^ and heavy fabrics are cleaned 
and freshened as effectively as 
though it were possible to wash 
them in water. The home that is 
truly sanitary and healthful is the 
air-cleansed home. 

Thare is a Waatarn Electric Cleaner 
daaigpied to suit the requirements of 
every home, apartment, hotel and 
Inadtutlon. Prices range from $47.50 
up to $400. 

Your intaieet in your own home and 
the health of your family wij] make 
you want a copy of our new book, 

"The Clean Way to Clean." Aek for 
book 11.^0. It will be eent free. 

WBSTBIIN KLKCTIIIC 



, : ' 'I r 

. L. A f C'i-^ 


$w.or«rSS: 

_ Tla»e attanbipant sntautl 


BRISTOL'S RECORDING 

Prmure fianges, Vacwim Ganges, 
Drift Giages, Dif^irtial Pmsiire 
Ganges, Themmnetors, Pyremeters, 
Voltnwtere, Anmietors, mttmtm. 
Motion Motors, Tacbomotors and 
Tima Motors make contimioos nl^ 
and day rocards. 




Air flcmiHnf it tiw Itnilaa 


! 

aSGTIICAL AIKCHANICAL DEVICES I 

jMALTTOOltDBIl I 

taennin, an^aniaNs, skoalmachmery • 
inie(ut.uiPv^«ta«w.BPw«v.N.Y.^ ■ 


iDon’t : 

a i 
mere | 

I Sh^ef I 


! fhe button deaM't make (he pktara— | 
* It's the lana tkat dost tt-end If ysu I 
! iMstaweeiy taetr aa rt tM Miwasta I 


I (Wins elmmmteittl|tta.fl(^ of the imi- " a l»’a the lant that dost lt~esd If ysu I 

towiM ttd eud Of iS^ ta the W D JT^I S 

the «»w^ 10 c«^. jj Kausdi lomb mss ! 

|IV^ flWfk dfiM by tiO'dMKtai eudomtloil rcC'mii oy me., ead an newtdeaim. ur u I 


dta irofk ddM br m'maai esvtontioii f«*'**»’ ^ 
S(|gv4ta^'vwiUta,li«/^ ' 

Mtatai fid ta«'«M«^«imla$,'toolt|mi« 

ffitMod 

)»ifi,iibMMib«4 


[K.m 


TI$$ar I|ws ^ 

1 

Ipmb 0 |^cal^(^ I 
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1 A 4 Handy 5 * 

IV BogS'-or one 

■mis Kii^ 


'Mon ofM Hm Mochinoj.” "Fon 
'TJ»e March of tfio Cilios" one 
n a v*w voo Ac'l 1.500 pw 


SINCE EVERY MAN AND WOMAN 

MUST KEEP UP WITH WHAT THE WORLD IS DOING 

TflEWORLDS\A)RK 

BECOMES A NECESSrnr-NOTHING LESS 

It stands for all that is -constructive. It aims at a great Up¬ 
building Year for 1914. And it is practical, for it records only 
accomplished things; the things strong men and women are 
actually doing to make this country a better place to live in. 


wiwtMr. •«* tb» mm 

«iiM4 to 

(anr M)*apo<t iMDOfilattM. 

]Biizui«ad by « pitot kqA toi 'dMMrvU-.* 

'Tbo reralta W«M» ottlawt^' 
toiy, »or mu the work IiMMiIMM by 
toe pertlotmt ratoii, boavy cbb^ Md 
atroat wtods. On ope oceottoH'two l^UOtot. 
' .moaopUnM were rent to roeontaoHeo and 
retomed after two and a Iwlt bbpTa, 
tHSngtug back photofiapba and jptwle^ tn- 
formation wbicb enabled toe oommauder 
of tbe ted anny to OetemliM toe naiabera. 
formation, pooltlona. and nmvementa of 
the entire FerocMI—blne—dlvlrton then 
*‘^marchtnR on Milan from Plaoeoaa and 
Pavla. One of toe uaettnea had down 
kOO kllometera (187 mUea), or ISO kllom- 
etera (74.5 miles) per hour. This speed 
repreaenta, in toe ofdaion of tbe odtwrs 
of toe biplane section, an almoat exeea- 
rive limit for accurate Observation. Tboae 
gentlemen, in fact^ bold that tbk UPlaiMi. 
traveling at 180 kllogrammee (82 mlleay 
per hour, Is the ideal maehlne for mllltaty 
work, since It has the advantage of maxi¬ 
mum stablUty and otfers greater faoiUtlee 
to toe pilot for seeing Immediately beneath 
him. 

”The airship performances seem to 
have been what many expected. Their 
demerits appear to have been luronght out 
on more than one occasion, when the 
heavier craft was seriously menaced by 
Its more active rivals. 

“In view of the thct that knowledge of 
the various typee of aeroplanes Is not as 
yet'generally diffused, and In order'to pre¬ 
vent confusion between friend and foe, the 
military anthorlttee adoifted tbe almple 
plan of dlstrlhutUig leaflets with rough In- 
dlcatlons of ttie salient points and outline 
sfcetchee of the different aeroplanes taking 
part In the maneuvers. The Maurice Far- 
roati biplanes which served with the ‘red* 
forces were marked to distinguish them 
from thuee of the opposing side. With a 
large black circle and another in white 
under tbe wlnga” 



hi tinjss wtosesif rni ttm. ,7 
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IMI^MVED 

. A.J.WlUQlinMiCO. 


Here’s Adventure For You Uncle Sem’a Lawyer 

M n, LT^r, Burton J. Hendrick, in the series 

Miss Dora Keene- made first as- „ Stales," 

cent of Mount Blackburn, the second impressive picture of At- 

diffiLult peak ever scaled in Alaska. tomey-Gen’l James C. McReynolds, 

All but ono of her party of seven the quietly efficient man who hand- 

men turned back She spent thirty- l«* 20.000 tawmita. The hi^'V ^ 

d.,. .j ™. .nd 

For twm ylwo nights she had to Caminetti case explained. 

_ tent and for ten days no fuel. 5ho Everyone ought to know about this 

' has written a thrilling account of her man, who wHl probably prove iust 

adventure ("First Up Mt Blackburn," flow effective the Sherman lawls as 

she calls 11 . and it is illustrated with a solution of the most baffling eco- 

/ri full pagts ufphutogruphs. nomic problems of our time. 

Helping Our Halting Juatice 

irkfimiJArlidtiumCr^Surlm "Bm/iamjatvJiulief'’) M/M 

Thr d«of*anl/a(io(i jiisUcn Is costing us aU «m» and^inoney. Hrif al awyqr'sU me 
IS wasUi million in lh« oporoUon of a cluinsv, campkated machine. It s apio^m oi ^ ^ g 
alflciemv -we n.wd iWiosinoss system of iustke Mr, George W. Alger conttmawNs 
groal cnslruclive series "Swift awl Chaag Jwstiaa'' with an "'‘kto called “Hele- JTfiM 
Ini 0«r Haltlai Jnstiu." He Is showing compreherwivoly and clearlv wjmlhas 

btfon don<j anti whal muht be dfjno to mw«.e OUT tewY«f»«»r»d our court! efikwni 


25 Cents a Copy ~$3M a Year 




Hie Sontih AiMoricaii Meet Industry 

T hr Ntock-ralidng and meat indugtrlee 
of Houth America are well develoiied 
and have large poiwilbUitlMi for future 
exteuoloD. according to Dr. A. D, Mel¬ 
vin, chief of toe Bureau of Animal Indue- 
try, who haa returned from a tour of In- 
veatlgatlon made by direction of the Bee- 
retary of Agriculture. 

While atatlHtlcH show that Argentina la 
already elaughteriug up to tbe limit of Ita 
present stock of cuttle, Dr. Melvin waa 
Impremed with the great rcaouToea of 
that conntry for cuttle raising "and be¬ 
lieves that It will be possible for the stock ' 
raisers to bring about. a large Increase 
in the meat output if preaent prices are 
maintained. 

j The cattle slanghtered for eximrt In Ar-, 

I gentlna. Dr. Metvip says, are fed no grain | 
I whatever, but are raised and fattened en- , 
I tlrely on alfalfa imstures For tbe most I 
‘ part'the cattle are high-grade stock, tbe J 
I predominating breed being the Durham, ^ 
with the Hereford ranking second and 
the Boiled Angus third In number. The { 

' alfklfa pastnres are capable of supporting ; 

many more cattle than are the native 
I “campH” or unbroken oountiy. ta a geo- | 
^ eggl way the cattle misers esflnuite on 
2^ acres of pasture per head for growing 
cattle, and 8 to 8H acres tor fattening | 
; cattle. These pastures support top 
tle tbe year round without any further 
; feeding except in oocaslooal tliato of 
droatb or Invasion of locnsts. 

"At toe time of my vlMt." laya W. Met- 
vin, "cattle that dressed ffBDpattoda WWW 
sold tor rriso iold. itoto ktwto Of Akgeip 
tine beef, which is of very kWl^' (HttWlty, 
is Belling In Bngiattd.tor ftoai 8to Q itonts 
a podnd wbrnesalS) Bosldea .tb^ ptohi 
ceived tor toe meat toen 
retnm from the hide ,aiid 'tod -'^bd 
: HIUK toe entrance of 
Into the Month AmertoM* Mae ;to«to 
pio<hHda'«w 
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" tlM l^trieidly^ven V«M(d **iyiu«ouiit" 
By Fradwick C. C»l«naii 

T HK flrit <M9Qan>goilig vemel diraotJy driven br elec- 
tricttr ha« Just been completed at Wallsend-oo- 
Xyoe. Bngland, abd la about ready to cross tbe Atlantic 
Ocean for servlee on tbe Great Lakes, dfbe operation 
va this vessel will be watchedi 
«ttb Rieat interest, for altboukh 
tbe same type of propulsion was 
twed on the small “Blectrle Arc," 
tlM latter Is not to be compared 
with tbe “Tynemount," which has 
a tenpth of 3B0 feet, bmim 42 feet 
6 inches, molded depth 19 feet, 
and a cargo capacity of 2,400 
.tons. 

Tbe propelllnR machinery of 
the 'Tynemount" is accommo¬ 
dated in a compact enfine-room 
under Gie poop of tbe vessel, and 
occupies only about one sixth of 
tbe ship's length. On opposite 
sides of this room are two oix- 
cylinder lllebel engines, each 
capable of developing 300 brake 
borse-power at 400 revolntlons 
per minuta Direct connected to 
eacb engine is a 8-phase gener¬ 
ator furnishing electric imwer to 
an Induction motor mounted di¬ 
rectly on the propeller shaft. Tbe 
alternators when running at 
their BOi'inal speed of 400 revolu¬ 
tions per minute eacb give an 
output of 600 volts and 270 am¬ 
peres per phase, which absorbs 
the full power of the engine. An 
exciter is direct coupled to each 
alternator and Is capable of giv¬ 
ing an exciting current of 30 am¬ 
peres for normal working, wtilcb can be increased up to 
00 amperes while manctivcrlDg. 

In ordinary practice where two altematlug-current 
generators arc conuected in porallel it is necessary that 
they be run up to speed, and be synchronised before 
being switched on to the load. But suCh an operation 
would be impracticable in ship work. Accordingly, a 
very ingenious arrangement has been adopted. The two 
generators are provided with six and eight poles, re¬ 
spectively, giving a frequency of 20 and 2ae cycles per 
second, reepoctlvely. The rotor of the motor Is of the 
well-known squirrel cage type, bat the stator is pro¬ 
vided with two entirely separate windings, one of thirty 
and tbe other of forty poles. When these two wind¬ 


ings are supplied with current at 20 and 26.0 cycles, re¬ 
spectively, they give the same synchronous speed of 80 
revolutions per minute. The motor then absorbs the 
full power of both engines, and drives the propeller to 
which it is directly coupled at a speed of 78 revolu- 
doQB per minute. To obtain a lower speed, the ron- 
nectlons are altered oo that the 20-cycIo generator mip- 



Vlew of the engine-room, shewing one of the generating acta. 

plies the 40-pole winding of the motor, while the 26.6 
cycle alternator is shut down, thus throwing tbe 30- 
pole winding of tbe motor out of service Tbe syn¬ 
chronous spe^ of tbe motor with the proiteller is now 
reduced to sixty revolutions per minute. Only one of 
the englneB Is In service. But as tbe speed of the ship 
is cut down to about three quarters of the normal, half 
of the total horse-power is ample. Thus oousldorable 
economy of service is obtslned; for re^fw-ed speed is 
obtained not by varying tbe speed of tbe engines, but 
by cutting out one of them completely anil letiing the 
other continue to operate at its most efficient sm-ed. 

The two slternators, when both are at work, are con¬ 
nected to entirely separate idrcnlts, and are therefore 


never run In piiriillel, so that It Is uiiius'csmii \ to syn¬ 
chronize them The motors lire reiiilil.v leicrsoil by 
Interchanging the connection of the tno ])tiiisos 

The switch geiir consists of ii controller biivlng five 
different positions, full sts-eil abend, half spcssl iihciid, 
stop, half astern, and full uslern, while a si'cond swiii-li 
is employed for the purjtose of hit rodnelng reslstum‘c 
Into the shunt elrcnll of the ex 
elter The contacts of lioth 
Kwitelies work under oil, lint It is 
iiiudvlsable that the eontnels on 
the main switch should be le- 
qulrid to break llie huge main 
eiirrenl flowing to tbe motor 
Tlie two switches tire llioiefore 
interlocked, so that it Is Imiios- 
sible to work the uiiifn switch 
except when all the resistance 
has lieen introduced Info the ex 
citer field coll. There Is then 
practically no excitation, and Die 
whole sjsteni Is dead With tin 
reslstunce In the t'xelter field elr 
cull, the main switch can he 
moved It) any one of Its font 
working positions, and when tlie 
main cojukh’IIoii hits bt-en nmdi' 
for the new running position, 
the sluilll switeb let el Is pulled 
ov(>r, NO as to cut off resistance 
and restore exelliition 

It will be seen thiil the wliole 
handling of the ship can lit* cur¬ 
ried out b.t tneiins of two levers 
which are so InlerJocketl as to 
be practlcnll} fool-proof In the 
present Instunee these switches 
ar«‘ In the (Migine room, but It Is 
evideni that hv leiiglltenlng the 
conneelliig ciibles they could be 
plactsl ou th<‘ DinIgiiting bridge. 
The number of electrical Instruments providtsi lios 
lieen kept down to a minimum There Is only one nni- 
meter and one voltmeter fur each iillernator and an 
Hinmeter and voltmeter for each exeltei The linudiliig 
of the swlleh gear Is so simple that llnwe Is no neees 
slty for niuKIpUcntlon of measuring Instruments 
The electrleal drive allows of a reduction In tbe inn- 
ehlnery space and also In the hunker space re<|iilred, 
thus Increasing the cargo ciiiiaclly of the \es,sel As 
H Ntilisldlary advantage, it lends Itself rendll.v to dls 
taut eotilrol, ntul In an.v case where 11 ma.v be found 
advisable the switi'hgear enn be put on the bridge, thus 
placing the control of the motor driving the proiiellet 
Into tbe hands of tbe navigating officer 
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Scientific American'! Contribution to the 
Development of the Racing Aeroplane 

A t the time of the aeroiilmie meet which was 
held on Long Inland In the autumn of 1010, 
the Editor of the HciisiSTiyic Amebican under¬ 
took to forecaat the line of develoriment which would 
be followed In the deHlKoliits of future raring aero- 
planea. In an article iiubllnbed In our liinuc of October 
22nd, 1010, we wrote: “A atudy of the trend of devel- 
In aeroiilmie cormtructlou renderN It iionnlble 
to predict, with Home degree of certainty, (he leading 
ChHracteriatlcis of the aeroiilane of the future, and enrie- 
clally of that tyiw which will be built purely for racing 
purpoaea." Our design was buned upon a recognition 
of the fundamental principles: that the chief reslst- 
ancea encountered by an aeroplane are those due to 
the lift and the bead surface, or total project «>d vertical 
area, and that while the resistance duo to the former 
Is fairly constant, the head reslslance Increases ui)- 
proxlmately as the s(|uare of the speed, and that hence 
It la necessary In a racing machine to reduce the head 
resistance to the least possible limit Cousistent with 
structural recjulremonta. 

We [Kiliited out that this consideration of head re- 
slsiauce ruled otit the hlplane because of Its muss of 
struts and wires, and rendere<l it luicessnry to design 
the monoplane atrlotl.v In accordunce with the stream¬ 
line theory of resistance, that It nei'essllated the aboli¬ 
tion from the monoplane of external striils and guy- 
wires; the adoption of a bodj of torpedo form; and 
the construction of planes of sutflclent thickness to 
admit of building cnilrel.v within their exteriml sur¬ 
faces Internal girders or frames having sufflcleul trans¬ 
verse strength to prevent InickHng and hold the wings 
up to their work It was suggested, moreover, that 
the body and wings, ns thns modeled, should he built 
entirely of some high grudo stwl alloy, such for In¬ 
stance as vanadliini stei'l—a construction which the 
rapid development of the tensile and other desirable 
qualities of alloys promised to render possible In the 
near future Furthermore, It was predicted that such 
a machine, provided with a Gnome motor of from 75 
to 15t» horse-power, uccnrdlng to the Hla» of the ma- 
clilne, would be capable of making speeds of from KKl 
to 125 miles an hour. 

Mo much for prediction The event has proved that. 
In the technical world at least, prophecy based upon 
a recognition of fundamental sclentlllc laws cannot go 
ver.i’ fur wide of tho mark This Is shown by a stuily 
of (be winning machines in the three contests for the 
Gordon Hcuiiett Cap which liui-e taken place since this 
nrtlcle w’as published 

The Nlouport monoplane, with which Weymann caiv 
tured the cup for America In (he lull meet held In 
England, was built In accordance with the streuinllne 
theory, the long, tapered fuselage being entirely covered 
In with fiiliric With a motor of 3(K) horso-power, this 
macliliie caslh surpiissed its competitors, averaging 7S 1 
miles iM'r hour, as against 75.0 miles per hour made by 
a Hlfrlot of ivjual jiower. 

In the meet of till2, the winning machine, a Deper- 
dussln moiiopiiiiie, which covensl the course at a speed 
of 106 miles js'i hour, showed a still closer approxima¬ 
tion to (he ScHENTiFic AMfKicAN t.viHi. Tile body, of 
toriiedo form, was shealhed in with a smooth coat df 
thin, laminated wood, and although the struts and guy 
wires were still present In the machine, they bad been 
ent down to oljer as small a head resistance as then 
was thought practicable. 

In (he race for tho cup held In France on September 
2lUh, lOEt, It is slgfi^dcuul that a speed of 125 miles 


an hour, predicted by ns In 1910, was achieved by a 
machine which bears a remarkable likeness to tlie one 
pictured by us at that time. Not only Is It of true 
torpedo form, but the construction of the wings and the 
running gear shows evidence of a further effort to re¬ 
duce head resistance and eddy making. The atruta 
for the overhead guy wires are very low; the Wheels 
are sheathed; and the framee in which they are car¬ 
ried are formed with a crose-section calculated to pre¬ 
sent as small wind resistance as possible. 

In one resiiect our predtctlon as to the form of the 
future aeroplane has proved to be wrong. Basing our 
expectation upon Langley's experiments, we believed 
that the wings of the future racer, like those of the 
albatross, would be long and narrow. Experience has 
proved that better results are obtained with a wing 
that is relatively short and broad—and this, by the 
way, is strictly in favor of the oonstrnction of wings 
free from guy wires, in which the proper traneverse 
strength is afforded by girders placed entirely within 
the wings. The bending stresses in wings of a given 
HhHiM> increase proportionately to the length of the 
wing; and if the wing area were so distributed that 
the wing had a greater width at the body than at the 
Up, it will Im imsalble to secure aufflclent girder depth 
for strength, and sUIl retain the flat curve which hM 
been found to give the best results at speeds of 109 
miles an hour and over. 

Provost's winning machine differs from that sug¬ 
gested by tho SoiBNTirio Amebioar, furthermore, in the 
fact that wo provided a pneumatic cylinder aud ooa- 
nectlons, by means of which the running gear could be 
folded back against the body of the aeroplane as soon as 
it took the air. We are still of the opinion that such 
a construction is practicable. If it were adopted, the 
total head-on reslatonce would be very greatly de¬ 
creased. 

It Is of Interest to note, in passing, that we snggosted 
for the SoiKtSTirw Amebican machine of 1910 the use 
of a pneumatic oUnder, placed transversely to the body, 
for operating the wing tips, the valve of the cylinder 
to be controlled by a small gyroscope. This device Is 
now being used on our army aeroplanes, aud is being 
extensively tried out on many European machines. 

In the year 1011, an Antoinette machine entered the 
military contest in France, aud this aeroplane was en¬ 
tirely selfHtontalned; that is to eay, the struts and guy 
wires were abolished and the running gear was low aud 
housed practically within the body. Unfortunately this 
machine was altogether too large for its power, and the 
great length of the wings necessitated their being nearly 
two feet thick at their Junction with the body. Had 
the Antoluetle machine been built smaller and of metal, 
aud provlde»i with a Gnome engine of greater power, 
we believe It would have swept the field. 

At the close of tho recent contest for the Gordon 
Bennett Cup, it was predicted in some of the French 
paiH'rs that no further contests would be held; but we 
cannot believe that America will permit the famous 
trophy to reiualu unchallenged in the hands of the 
French pt'ople. Prevost’s 126 miles an hour can he 
iH-nteu, aud can be beaten by a machine built In this 
country. If the guy wires, etc., of Previmt’s machine 
were replaced by metal girders within the wings, the 
l)ody somewhat lengthened, and "fined out." and the 
running gear made foldable against or entirely within 
the body, It Is our belief that Its IfiO horse-power Gnome 
engine would take It around the same course at a speed 
upproHchlng 150 miles per hour. 

Completion of a Great Engineering Work 

T he completion of the Ism Angeles aqueduct, as 
described elsewhere in this issue, marks the suc¬ 
cessful ending of an arduous struggle with na¬ 
ture In Its most rugged aspects of mountain and desert, 
and with powerful and subtle private Interoets for the 
IJossossloii ut a pricelese eupply of water. The ten 
aquediiciH of ancient Borne were marvels of engineer¬ 
ing skill and durability; but their construction stretched 
over a period of five centuries, against the eight years 
that have elapsed since the Iam Angeles aqueduct was 
first projKisod, and the length and dimensions of tho 
ancient Bomau aqueducts bear no comparison with that 
of modern Los Angeles. The longest of the Boman 
aqueduct* was 62 miles, while tija Loe Angeles aqueduct 
Is 254 miles In length, fr<»m the intake on Owens River 
to the city limits of law Angeles. The Irrigation aque¬ 
ducts of the Inca Indians of ancient Peru, one of which 
was 300 miles long, are among the wonders of tie 
world, especially so when it is considered that they 
wore constructed by a people uninformed ae to modern 
ongineerlug science aud its methods, but these prob¬ 
ably exhausted centuries of time. The 860 miieii of 
iron pliw line, 30 inches in diameter, xriilcb conveys 
water across the arid plains of western Angtralla to 
the gold mining districts of Kalgoorlle and CoolgardlA' 
is one of the triumphs of modern constructive hydraulic 
engineering; but this constructiem, although in a hot 
and waterless country, was comparatlvsly lev«l* white 
the Los Angeles aqueduct bores through mites of moua- 




tMiw of gelid Mck, mmm nOdfi «o i^H||0|i 
crate In anme placNb thrailid> fa«8e BM4ap)Mad|| 
othen, «nd is of fir greater dlm gffi h u iB ttiatt ^ 
notable Auetraltaa structaire. 

The great Anhokas agpduot to aigRfly the city of IW' 
York, now lo course of eogatrootfoo, le the ohiy modert 
hydrauUc eaterprlae InMaded mainly fw domeatle ao4 
industrial use, that oompaws fairly with the Los Aagetei 
aqttednot. The New York aqueduct crosses the Hudson 
over a thousand feet beneath the river bed, and it will 
fnrnish the metn^ioUs with'600,009,000 gallons dally 
at a cost, including its various raservoln, of about 
$106,000,000. The Los Angeles aqueduct has not much 
more than half the capacity, It is true; bSt It is about 
twice as long, passes through a a Incomparably rougher 
country, and Its cost, when completed, will be tees than 
one fifth that of the great New York enterprise. 


SR&tjratSea 

T he Committee on Aids and Perils to Navlgatloa 
formed by Becretory of Co m merce Bedileld to 
prepare recommendattons for the use of tho 
Amerifian dgtegatlon to the London International Oen- 
foienoe on Safoty at 8ea to be held In November, recom¬ 
mends that ail ocean^iolng steamers, equipped with 
electricity, shall carry a searchlight so plaosd as to 
Illumine all potnts of the horison as far as practicable, 
and of aufletent power to dietinguleh a ship’s 24-foot 
boat at a dtetance of not less than one nautical mite on 
a clear dark night; and that all light veesela on im¬ 
portant outside stations shall be equipped with sub- 
mariae bells, and all ocean-going vessels shall be pro- 
vUted with means for detecting eabmarlne-bell elgnala 
The eommitteg nscommenda, furthermore, that the Inter¬ 
national Botes of the Bond be modified so that carry¬ 
ing of range llghte shall be obligatory Instead of op¬ 
tional, as at pBeeent, and that all veesels shall also 
carry a fixed stern light. The International Rules 
should also be amended to provide that every vessel 
navigated in the vicinity of loeberga or ice floes dar¬ 
ing darkness should go at moderate speed, having care¬ 
ful regard to circumstances aud conditions. The use of 
rockets showing red should be restricted to distress sig- 
nals at night. 

In the Intereste of the future development of radlo- 
meteoroIoglcBl lervlceB, the committee recommends that 
the existing meteorological servlcn of each administra¬ 
tion adopt as part of its programme the organlsathin 
of a radio service for the coastal waters pertaining to 
that administration. It is further recommended that 
meteorological obeervatlons be made, at Oroeawicb 
soon, whenever a vessel daring the preceding four hours 
has experienced a barometer reading below 80 inches 
and falling continuously, or has discovered other symp¬ 
toms of approaching storm. That class of meteoro¬ 
logical information which transcends all others is re¬ 
gards its value to shipping is the storm or hurricane 
warning, particularly the tatter. The committee consid¬ 
ers this warning service as promising more beneficial 
results than the project of distributing warnings to 
vessels in mid-ocean, aud therefore emphasises the im¬ 
portance of concentrating all means at the command of 
meteorological services on the development of an efll- 
cient warning service for coastal and subtropical waters. 
The United States Naval Observatory has developed a 
time service by radio which has proved of great value 
to shipping, and the committee recommends a oousid- 
eratlou of the desirability of requesting all governmente 
to eltabllsb a like service. 

For many years tho Important steamship lines tra¬ 
versing the North Atlantic Ocean between New York, 
Phltadelphla. Boston, and the ports of Europe have 
agreed among themselves that their vessels should hold 
to certain prescribed lanes. This ptan riiould lie broad¬ 
ened by making the steamship lanes obligatory to 
steamships.' Governments should pass legislation re¬ 
quiring the steamships under their respective flags to 
adhere strictly to steamship lanes preseribed by tiiem. 

In recommending that an International Ice Patrol be 
establtabed, the oomml{^ suggests that the annual 
responsibility and expense of ‘maintaining this patrol 
be assumed by each of the several maritime nations in 
turn, the patrol to be conducted in accordance with a 
general plan to be fomtntated and agreed to by the 
several maritime nations omoerned at the Internatloiial 
Confenmee. The ice patrol shall begin April 1st of each 
year and continue nntU the ice ne longer constitutM 
a menace to navigation in, the sotss of the transatlantic 
Bteamsblp lanes. At a» times during the continuaiioe 
of the pateol there anst be at teaet one veesel pneent 
in the teebew MgloQ. tjna oamaittee also raeommends 
that an endeavor be oMiilte to Ngeh on agreement with 
the eeveral maritime natlona tnteraetod in the trans- 
atiantto trade, as follows.' Tim Valtad dtatee to oon- 
tinne the destruction w r^val of dereUots in tlie 
Nimth Atlantto west of a Une drawn ffom Cope Sable 
to latitade 84 dsgraee teOSltiAto TO degrees, and theura 
to the BMHuaas, and other ouuttlme nattemi to main- 
tain a sultabte varnri nr vesaete for the portmee of de> 
Bteoylnf or removtaf dmWteto eaat df ahtd Itee. 










, tnan n AMofflui*.— Immv dltteOM win- 

«cpefimeati rMQntfy made from * Brdvoet 
dmoplaae to « gnnwd statioa at Doualr Fmnoe, showed 
^issetot multi. 'Rie aeroplane ii a tbreemated flyer 
<flflii(ned for the govenunoat of Siam. With Moineau 
piloting and Bngiiisw Roanei opetatiiur the wireleu 
apparatm on board, the aeroidane kept on its flight 
from the aerodrome and sent meesagei every flve minutes 
to a land station in the town of Douai. The mudoal 
wave method was employed, and it li olaimed that 
meMOges oould be hea^ with the aeroplane as far as 
flO miles oB, in spite of the small power used in the 
^jpaiatus on board. 

ThiafPlUMe Itatlan Bidiroad.—In Italy there has 
lately been put in opwatton a line ot deetric road 
which, although a short one, is of interest pn aooount 
of the direct use of three^phaae current at 42 cycles. 
The line is laid frmn the quarries of fiasco to the tailr 
toad station of Bagni In the neighborhood of Rome, 
and its length is some 7,000 feet. The three-phase 
euirent oomes from the Laziale dectric station aiod is 
delivered by a hne working at ll,fl00 volte, this being 
reduoed by transformers on the spot to 600 volts for 
operating the eleotrio railroad. Small deetrio locomo¬ 
tives have 30 horse-power motors of special three- 
phase design on the Brown-Boveri system, which draw 
35-ton rook trauis. 

Mont Blane Tourist lines.—The first of the tourist 
, lines in the region of Mont Blanc was the eleotrio 
road from Fayct to Chamonix, which was opened in 
1901 and extended some years later to the Swiss fr^tier, 
where it joins the Martigny-Chatdard eleotrio road, 
thus oonneoting the Arve valley with the Federal rail¬ 
road. The popularity of these eleotrio roads is shown by 
the fact that six times as many passengers are carried 
now as in the flnt period. This great movement led 
to several projeots for mountain lines, and one of these 
is now completed, this being the steam raok-rail from 
Chamonix up to the Mer de Olaoe, opened in 1909. 
Another new line partly in aervioe, is the rack-railroad 
from Fayet up Mont Blano to the peak of Aiguille du 
Oouter. It is to he extended further up the mountain 
to a point near the summit. At present the road is 
constructed only as far as Mt. Laohat. There is also in 
construction an aerial cableway up the mountain from 
Pehnina viUage to Col de Midi and Ball4e Vlanohe. 
A recent project calls for an electric road from Chamonix 
to Mont du Couverole. 

The Julienhutte RoUlng Milla in Oermany afford a 
good example of an iron works which employs electric 
moton almost exclusively, Using current frenn induetrial 
mains. The reversible rolls are operated in this ease 
by an eleotrio motor designed specially for the severe 
shocks of this class of work on the AUgemoine-Ilgnes 
system. Buoh motors are not supplied directly by the 
lino ourrent, hut in order to take up the shocks an in¬ 
termediate machine is used in the shape of an Ilgnes 
oonvorter. This group reoeives three-phase current 
hnm the electric mains at 6,000 volts and 60 cycles. 
It has two separate halves, each being mode up of a 
three-phase motor for driving a dynamo in order to 
furnish ourrent for the rolling mill motor, using a 28- 
ton flywheel. The two sets, motor and dynamo, caa 
be used separately or oombined for the ourrent supply. 
In standard practice the two dynamos are ooupM in 
series and furnish ourrent to the two 1,800 horse-power 
motors of the rolling mill, these two moton having their 
circuits also connected in series. The present mills 
furnish 60 to 80 tons of rolled metal per hour. Wo 
may also meotion that three large motcue of 2,000 
horse-power siae are in use in the tube rolling milla 
of Bismarokhfltte. 

Corpuscles Emitted by Alkaline Metals.—Prof. J. J. 
Thompson brought out the fact that corpuscles are 
emitt^ by alkaline metals under the action of light, 
and the effect feebly subsuta in the dark. The question 
has been the object of research on the part of various 
seientistB, which Hehriot resumes as follows: The 
action is seen in the two metals potassium and rubidium, 
and the effect is analogous to n^o-aetivity. Fotaaaium 
gives off fi^twyn which are homogeneous and easily 
deflected the magaetio field. Theto penetration is 
about like the /forays of tnranium. As rsgardS ruhidium, 
it also ^v«s off jS-raya whitdi ate dower and rather 
homogeneouB, and as to abooiptton they resemble the 
d-t«ys of vadium. It appean that potassium and 
rabtdinm in vacuo emit ehatgea spontaneondy which 
ate in part doe to ioaiaing fi-nyt. The existenee of 
dow chatges oould not be seen. L. Dunoger sad E. 
Miller eoadder this effect to be due to obscure heat 
lays and not to radio-eotlvlty, and is a photo-eleottio 
aotkm set up by the latnHod r^s. Woodrow amasured 
the potottdal and eonsiden the aotion not $, Tolta effect 
bat a ^tpoataneons emlaaioA of ootpuadca like what 
fodio-aettoa prOdooM. Botoaver, on H. IMRing olabna 
it to bt dn« to the Volta effaet mod thgt aodt odla aet 
fflm gatvaato edla^ it wiU be want that the qiuotloa is 
far tom btliff aoMlad. 


Botanic Oardea in ^atb A/Hea.—The Parliament of 
the Unioa of South Africa voted at its last session to 
establish a large botanic garden at Klrstouboscb, a 
farm on the Rhodes estatec, to the south of Uruote 
Sohur, on the eastern dopes of Tabic Mountain. Prof. 
H. H. W. Pearson has been appointed director. 

Zhiner'a Comet.—A cablegram received at Har¬ 
vard from Kiel gives the following position of Zinner’s 
Comet as obeerved by Oraff at Bergedorf: 

October 24,2687 O.M.T. 

R.A. 18 hours 45 minutes 53.7 mmouds. 

Declination—5 degrees 23 minutes 23 seconds. 
The oomet was vidble in a small telescope. 

Free Kadtnm.— Dr. Charles L. Parsons, chief of the 
Bureau of the Division of Mineral Technology of the 
United States Bureau of Minos, announces tliat through 
the generosity of Dr. James Douglas of New York oity, 
and Dr. Howard A. Kelly of Johns Hopkins University, 
twenty-seven chums of mining land in Paradox Valley, 
Colorado, have been purohased, said to be the greatest 
radium bearing ore deposit at present known. The 
National Radium Institute has been incorporated to 
work the depodts. The entire undertaking is under 
the supervision of the Bureau of Mines, and all the 
radium will be at the disposal of physicians free of 
charge. 

Harvest Weather Forecasts.—This name is applied 
in Great Britain to telegraphio weather forecasts for 
farmers, issued by the Meteorological Office m London 
every day from June let to September 30th, at 2 .30 P.M., 
on the basis of observations taken at the meteorological 
stations at 1 P.M. They cover a i>enod of 15 hours; 
vis., from 6 A. M. to 9 P. M. of the following day. When 
conditions arc safflciently definite a “further outlook’’ 
extending the period oovored by the foretuist to two or 
more days is added, 'nie office issues a special notice 
to farmers whenever a spell of several oonseoutivo days 
of fair weather appears probable. The servioo is free, 
except that reeipiente pay the ooat of the tolograins. 
The Board of Agriculture and Fisheries has just issueil 
a notice calling the attention of farmers to the harvest 
forecasto and explaining how they may l>e obtained. 

Roaelle.—The news that a canning factory in the 
Philippines has begun to manufacture rosollo sauce is of 
interest as marking the initial oommorcial stage of 
on industry possessing great possibilities. Roselle 
(.H%bueus twhdarijfa Linn.) wa« introduced a few years 
ago into the far southern United States from the West 
Indies, and has just begun to be cultivated in the Pbibi>- 
pinec. Until recently the only ediblo part of the plant 
was supposed to be the fleshy calyces, from which can 
be made a sauce exactly resembhng oroiilierry sauce m 
appearance and flavor, as well as nrup, jelly, and wine. 
Lately it has been found that the leaves and young 
stems of the plant also yield palatable products, and the 
exploitation of rosello has been furthered by publioo- 
tiona of the tJnited States Department of Agrioulturo 
and the Philippine Bureau of Agriculture. 

The SchrSder-Strans Expedition.— The tragic oollapio 
of this expedition in Bpltzborgen has already lieen 
reported in thece columns. Capt. Htaxngl, who resoued 
the aurvivors from their ship at Trourenburg Bay, 
carried them overland to Advent Bay, from wbioh point 
part prooeeded to Norway and part to Germany. A 
legal Inveitigatioa has been undertaken at Christiania 
oonceming the reported dissenrions between the Nor¬ 
wegian crew of tho expedition’s ahip and the German 
soientlflc staff, which may have had something to do 
with the deplorable outoome of the enterprise. Early 
in June Capt. Staxrud set out again from Advent Bay 
with the in^tton of prooeeding vta Treurenburg Bay 
across Binlopen Strait and exploring the northern 
coast of Noriii East Land for traces of Scbrhder-Stranz 
himself and his lost oompanionB. There is, however, 
hardly any hope that they have survived. 

Fraaa Josef Land is one of the throe regions that aro 
foousing the attention of the world in oonnootiou with 
the present active campaign of Aiotio exploration, tho 
others being Bpitzbeigen and the problematical Crooker- 
land. At the end of August, 1912, a Russian expedition 
uad4r C^t. Sedow saiicd for Franz Josef Land, with 
the hope of ultimately pushing on to the pole. Tho 
enterp^ to have been poorly equipped and 

badly orgaidicd, and the start was made dangerously 
late in the aaaann, especially as the winter set in earltcir 
than usual last year in the Arctic seas north of Europe. 
After bsing dazoaged in a storm, the ship made a stop 
in Nova Zcmbla, and again prooeeded north Septemlier 
ISth. Bariy in November rumors reached Europe that 
the party had been shipwieoked. Its actual fate is still 
uneertain, nod the question sending out a relief 
expedition is now being agitated in Russia. An alter¬ 
native suggeatloa ia that die Ruaaian government 
ahall aid in pushing forward die expedition to Franz 
Josef Land wUoh M. Jolaa da Payer has been organizing 
ter aome time in Fnaoe, andwhiohwas planning to sail' 
before the end (ff die p r eee n t sununar in the Norwegian 
•teaawr “Loydaan.” 


An Omnibus Aeroplane. - Ouisoppe Colucci of Bos¬ 
ton, Mass., has paten tod a flying machine whieh has a 
plurality of pairs of supporting wings extended from 
its body and Ixiing alternately monoplanes and liiplanes 
together with which he uses a pivotally mounted sul>- 
stantially horizontal elevating plane The patent is 
No. 1,068,108. 

The Bantzen Aviation Station. —The aviation station 
of Bantzen is soon to be comidi'tod, and it will take a 
good rank from tho fact that it lies between Borbn and 
Vienna, it being proposed to ('stablisb an aerial con¬ 
nection between tliese two capitals before long Upon 
tho inauguration of the new establishment there will 
be a number of events such as altitude tests and bomb 
tlirriwing, destruction of railroads and other works. 

An Aeroplane Propeller with Valve Openings.— 
Herbert l*rinco of Now York city, in patent No. 1,008,- 
271, shows a propeller for aeroplanes which has a num¬ 
ber of blades rotating about a common axis and air 
passages with pivoted vanes for controlling the passages. 
Hack gearing is provided for opening and closing tho 
vanes, and a earn moohanism operates iiiwn the gearing 
to open the vanes of one blade while it closes the vanes 
of another blade. Moans oro also provided for varying 
the action of the earn goaring. 

Morean’s Hacrlflces. —Moreau, tho French inventor 
who recently won tho Bonnot prize for flying with his 
hands off the controls of his machine, has an interesting 
history He is employed by a large pnnting house in 
Pans. Most of the money that he earns is devoted 
to aviation. His family and himself must content 
theinsHlves with the bare moans of subsistence. Despite 
his modest income he has done wonders in designing 
his automatically stable maohino It is to be hojied 
that the Wmniug of tho Bonnet prize funds by Moreau 
will induce eilher the French government or wealthy 
French patrons of aviation to take an interest in him, 

A New SehUtte-Lanz Airship. —The second Schtitte- 
Lanz airship of the German army, known as ‘‘8.L II,’’ 
and designed by Prof Lanz, is now iioanng completion 
at Matinheim The new airship contains 847,000 cubw 
foot of gas. It has live cars, one for the commander 
in front and four for tho crew. Two of these four oars 
aro loosely suspended in the center line fore and aft, 
and the two others are fixed rigidly in the middle on 
each side of the (wnter line. Four motors, three May¬ 
bach and one Daimler, drive tho airship. Two pro¬ 
pellers are cuimecteil with each motor. The speed of 
tho vessel is estimated at 4f> miles an hour. 

The Eiffel Tower Weather Reports. —Military at^ro- 
nauts are now receiving weather reports from tho 
Eiffel Tower wireless post, and this special service was 
started running a short time ago. Each day there 
are sent out two weather bulletins, at 10 A. M. and 6 
P. M.. and these are received by all the military wire¬ 
less stations, lieing specially drawn up for the needs 
of army aeronauts. Tho chief ofifioors at each station 
will Im) thus able to draw up weather charts and to 
interpret those according to local conditions. It was 
upon favorable notice from tho Tower that Dulamnet 
and Rumpelmayer made recent balloon tnps, and the 
airship “Adjutant Vincenol’’ started on a long voyage 
from Pans Gutllaux made his aeroplane tnp to Ham¬ 
burg and Litort left for Berlin upon tho same advice. 

The British Airship “Eta.” —The “Eta,” the last of 
llie senes of small experimental airships built at the 
royal aircraft factory, is now undergoing tests. The ship 
is a raodiflod Parseval in type. The capacity is 100,000 
oubio feet. There are two radial stationary lOO horse¬ 
power engines set on opposite sides of the car with their 
axes placed transversely. As in the Parseval airships, 
swiveling propellers are used. During one of her 
trial flights, the " Eta” went to tho assistance of naval 
airship No. 2, which hod broken flown The novel 
experiment of towing the disahlfv! airship was made. 
In a recent number of Flight, a iihotogroph was pub- 
lisliod which shows the disabled airship in low of the 
“Ela.” A difloronoe m level of about G(X) fei't was 
maintained in order to avonl all chances of fouling the 
rudflor gear 

Preventing the Dreaded Back-Fire. -One ot the 

most forimdabJe and greatly dreadetl eiiubcs of accidents 
in flying maohiries is baok-lire in the carburetor. As 
the result of an attempt to solvit this sf'nous problem 
an ingenious device baa been invcnUtd by J. Holt Thomas. 
The instrument do»is not pretend to jireient back-fire, 
but IS mtendfid to prevent damagt' by putting out the 
fire before it can reach the gasoline tank and other 
parts of the machine. A two-way oook on tho carbureter 
IS connected with a lever normally held down by a 
fusible plug which melts at a tomiieratun' of 140 deg. 
Fahr. A plug fusible at any desirofl tempomturo may 
also bo used. When a back-fire occurs the plug is melted 
and this allows a small steel spring net upon the lever, 
closing the fuel lino to the supply tank. It also opens, 
simultaneously, a vent which allows the fuel remaining 
m the carbureter to be drained to a point below the 
fuMlage or to any point outride the danger zone. 





The Jungfrau Railway 

A Great Engineering Feat 


iry 2lBt. 1912, the tun- 
Htli the "Monk” WUK 
I the .Umttfniii l‘»HK, 
AiiKiiKt the .luiiufniu 
the highest ihIIwhj’ 


Iileted mid put Into openition This 
wH'tlon of 2 kiloiueters (1.2 miles), 
inosllv BhuM- ground, ooimeotH the j 

Klger glacier sinllon (elevation, 

2,82;i meters, 7,(121 feet) with the 
Swiss railway station at Kleltie Arrival ol 

Scholdlgg (2.001 nieterB; 0,772 
feet) At the Klger glnclor begins 
the great tunnel, with a mean gradient of 25 per cent, 
completed to Its temporary terminus at the Jungfrau 
I’asH At a distance of I 4 kilometers (2 7 miles) from 
Klelne Kelieldlgg and an elevation of 2,8«K meters (9,409 
feet) the tunnel graases the northern wall of the Klger, 
and here the rock-hewn station Klgerwand, which over¬ 
looks (Irlndelwald at the mountain’s foot, was opeiuHi 
to tralHi- In 19();t. Krom this point the tunnel follows 
a curved line lo kilometer 5 7 and there expands to 
form the stullon Elsiner>r (elevation, 3,1(11 meters; 
10,3tVS feet), which commands a wide \lew of the 
glacier and has been visited hy thousunds of 
tourists since it vvas oi»en»sl In 19f)5 Tills stallon 
was the provisional lerinlnus of the line until last 
August 

Work on the funnel section of 3 5 kilotiielers (2.2 
rollea) between Klsmeer and the Jungfrau Tass was 
commenced In I1K)7, by the excuvullon of a large ma¬ 
chine room and a lateral gallery oiienlng on the moun¬ 
tain side, for the removal of evcavatinl material. For 
3 kilometers (19 lutles) from this point the tunnel 
runs 111 a straight line under the "Monk,” with a gradi¬ 
ent of onl.\ ft .3 per cetil, so that tooth rails are not 
needl'd. In 1911 the work of ventilation and removal 
of tniitorlal was fuelittnted by opening a lateral tun¬ 
nel 2(K) fis't long to the side of the "Monk." Here the 

tunnel resumes I he gradient of 25_ 

jier cent, which Is maintalmsl up to 
the Jungfniu I'ass (elevutlon. 3,457 
luelers, 11,.341 feet) 

Although the work was carried 
on day and night, the great eleva¬ 
tion and the hardness of the roek 
limited the dally (irogress to about 
12 fts'l in some sections the gneiss 
resisted the hatdesi boring tools, 
hut. In ciimiH'iisalioiJ, Its suIUltty 
made all lining of the tunnel su|s>r- 
lluous The thin ridge which forms 
the .liingfrau I’ass was apprnnehed 



Arrival of the first train at the new station Jnngfran Pais. On the rlfiht, Hcer 
the station house, the exit to the glacier. 



The exit to the glacier. 



long which d e- 
houches on the glacl- 
H teii pass liel wei'n 
Jungfrau and the 
"Monk" This gal¬ 
lery connects the un¬ 
derground termlxm 



Panorama visible from the Jnngfran Pun. , 

1 Klger, 13,040 feet, g Monk. 18 408 feet. -V Upper Monk Taw, lO.SM feet. 4. BpMnx, U.TtO flWt. S. Trngberx, feet. 

(I Kamin, 13,e7U feet 7 k.-holohrirn, 0,003 fe«t 8, AI«U«b glacier. ». durbadaag. 10, WrhdeS lt«e, 7,710 f«at. 11. llgstohMt% 
feet 12 Hclwuhorii. 10.741 teet. 18. Drelrhborn. 12,MB fMt. 14. Kranoberg. Uh KeltSlhora, |13)fi4h Mt 10. Jossfietk.. U,*M 
feet. IT. Me Ustbllde, 11,081 feet 19. Station Jungfras Vom. 11,Ml feet ; ' 


- proper, Is 

here placed above ground W od pgflF. 
flclia terrace In a apot eefUtWI^ . 
well sheltered from avalawlttss, 
The bnlwing, wblch trtll he 
pleted next year, wli} eomprlge lat¬ 
eral stories and will tneiude, in Ad' ' 
dltlon to a waiting room and a 
restaurant, apartments for tha per^ 
Bonnel and also for tonrtsta whO' 
wish to indulge In mountain eUsab* 
Ing or to enjoy the Alntot sport* 
for which exoelleat fhetlltles wtU he 
afforded. A covered viadnet ubont 
300 fleet long, with a gentle upwtari 
grade, will lead from the bnllAag 
to a natural rock terrace bounded 
on throe sides by almost vertfeal 
precipices, while the loiuth side 
tumlshes a direct and level passage 
right, near to the wide plateau of the pass, 

where In the hottest day in summer 
visitors can wander over too, snow 
and glaelers and enjoy skating and ski running, wltb- 
out danger or heroic exertion. A sledge road over the 
Aletsch glacier has been suggested, and even Ouyer- 
Zeller's Jocular proposal to maintain a regular sum* 
mer service of dog sledges between the station and the 
distant Ivunkordla club bouse may be carried out 
The extension of the tunnel and railroad to the sum¬ 
mit of the Jnngfrau, about 2 miles lieyond the pass. Will 
not be undertaken immediately, as it has been fbund 
most profitable lo prosecute the work by successive 
stages. The original plan contemplated the completion 
of the whole line in seven years, with an outlay at 
about 8 million francs (11,644,000), but more than 10 
million francs has already tieeu exiiended, as the great 
tunnel has cost aaoro than 1,000 franca per meter. The 
financial burdens have been materially lightened by the 
earnings of the completed sections. Furthennore, the 
concession for the section between the pass and the 
snimult of the Jungfrau has expired, and the Bwlaa 
advocates of "conservaUon" oi>t>oae its renewal—un¬ 
wisely, because the railroad will not Injurs the Jung¬ 
frau, hut will merely make it accessible. 

The ascent to the Jungfrau Pass on foot is seldom 
made, as it Is one of the most dangerons of Alpine 
tours. The view from the pass is wonderfully beautiful 
and Impressive. To the north it extends far beyond the 
glacier, which here makes its 
tumultuous descent to the valley. 

It includes the wide northeastern 
plain of Swltserlnnd to the dlataut 
hills uf the Schwartxwald and, in 
the foreground. Interlaken, Lake 
Thun, and the l,uut«rbrunneu val¬ 
ley. In the east the view is cot off by 
the npper pass and the sharp-angled 
pyramid of the "Monk,” which 
rises almost vertically to an eleva¬ 
tion of 4,106 meters (18.468 feet), 
while In the distance aigiears the 
peak of the Ktgef (8,974 meters; 
13,040 feet). In the southwest is 
seen an almost vertical cliff about 
2,800 feet high on the eastern etde 
of the Jungfrau, and the westward 
view is filled with the wild, Irregu¬ 
lar northeast ridge wfahm extends 
upward to the summit, and which 
was ascended for the first time in 
1811. 

The view to the south is thor- 
oughiSr Arctic. The Alotech, great¬ 
est of Alpine glaciers, stretduw 
I Baiiway down toward the Rhone valley, 

flanked by the snow-elad slopea of 

■V ’» ■> the "Monk" and the 

-j -Tr fJHU 

I 

no sign of life, and 
00 human traoe, ex- 
wHbT#’' *•** Konkordia 

hut In the far dUe. 

- This atrtWng eon- 

^ between the 

4^1 antUtof lattdseape in 

the north noi t he 
. * bleak dtswlstion ef 

bwt, S, Trueberx, fwt, 

e. 7,710 m. 11 . nexisbeto, UU P*" 


















T«nt umI log knt ot Intorlakoii. 


Building their 


home. 


The Daniel Boone Idea in Education 

A School System Based on Voluntary Muscular Work 


O N the outakirtfl of La Porte, a amall inaoufactur- 
tng town in northern Indiana, a group of thirty-five 
teachera and one hundred aod forty hoya are making 
an experiment In education. They live In a perfectly 
equipped aebooi, located In the heart of an HOd-acre 
farm. Theae teachera are all “cultured" tu the conven¬ 
tional aenae of the term; for they are the gradnatea of 
loading American or European cltlea. Nearly all Ute 
buya are aona of well-to-do paronU and have known all 
pooHtble comforta from their early daya. Neither maa- 
tem nor ptiplla, however, bear any external fdgna of a 
hixurloua uphiiuglng. Their khaki trouaen, their 
leather leggluga- their flannel ahlrta, their hronaed 
faeea, their horny bauda, their competent atrlde—all 
■uggeal rather the backwoodsman than the clulatered 
aeholar. The average high ncbool boy would probably 
aniff at the bulldlnga of the Inlerlnken School, aa the 
inatltntlun la called. Many youngatera spend tlie entire 


for the purpoae of eaUng and dreoalng. But the human 
hand, after all la oald and done, is of paramount Im¬ 
portance. It was not until man began lo use his for¬ 
ward members fhr other pnrpoaea than locomotion that 
be really iMgan to progress Intellectually. As long as 
the Infant has to lie prone. Its mental progress is 
extremely limited; as soon as it begins to creep and 
walk, its Intellectual life begins to flourish. 

Wo gain practically all our knowletlge by the use of 
our faanda and the rest of our muscular H.vsti>m as 
Infants. There to not a single one of us who would 
have any flmt-hand knowledge of Iron or any otbur 
metal unless we were able to take It Into our bands 
Our eyes tell ua that it is gray In color, that it is 
crystalline, that its surface Is smooth All tbe.se things, 
however, might Iw equally true of painted wood It is 
only when we take the metal In our hands, utU-mpt to 
bend and to break It, that we really understand Us 


Ings find their appropriate spokesmen In facial expres¬ 
sion. 

It Is a fact of the greBli*st slgnlflcnucH* for odnentors 
that the function of siswh Is localized In the third 
frontal left lobe of the brain, In close proximity to 
the motive center thni reguliKes the light hand Lett 
handed persons have the eenler of siswh In the right 
lol)e In other words, the faculty of H|H>ech Is closelv 
related to the faculty that controls the hand Both 
develoiHsl In the same parts of the brain Teaeli a left- 
handed child to use Its right hand and a had disc of 
stammering sometimes results The two highest at- 
trlliutes of man—hi>e<-ch and the hand---sc>cm to be 
really a part of one and the same InielU-ctual facility. 
Any attempt to whieale a child without completely 
training the hand Is fundnmentall.\ wrong 

Clearly, what wo really nee<l is something like the 
hand training that our boys used to get upon the farm 


winter In log cabins; others live the year around In 
tents. The larger dormitories, rustic In their emt- 
fltructloD, are made of mammoth logs—In their apiiear- 
anoe still suggestive, so far as possible, 

of the forests from which they have - 

sprung. 

Like many other modern Improvements, 
the Interlaken Bchuol Is a protest against 
accepted ideas In American education. 

That there Is something fundamentally 
wrong In the present methods of bringing 
up children Is now a settled conviction 
among thinking i>copIe. Perhaps that Is 
due to the tact that life la now a very 
different thing from what It was fifty or 
d hundred years ago. Instead of walking 
we ride in automobiles or trolley cars; 

Instead of cultivating our own food, we 
have It left gt our doors In packages or 
cans; Instead of weaving and making onr 
clotboa, as moat American families did 
u ItnnuriKi years ago, we bny them at 
atoim All these things mean progress; *> 
but every step forward In Invention Is also 
part ot the general'conspiracy that Is 
being waged by modern ludustrlaUsm 
against the individual. 

Seventy-five years ago eighty per cent 
of our Americans lived Upon the 
The boy rose early In the moruipg apd 
did the "chorew.” In sptlhg he plowed; 
tu summer he performed bis task In opan 
air work on the tafui; In the AutOmn be 
helped to bATveet tbe crt^. In all cases 
be did real work—purposeful work that 
added fo ib* world's wealth. Now the 
ireat majntity of boys live In the town. 

hoya and rtcb boys spend but a isw 
^osmi kt .fflbool, more or lees wlBlhgty; 
etsA Httbon ibis ordeal is over they are Igft 
to KfoCf pn devloea. The |ect odnuot bs 
gioaiP^ tlWf*: I** wontry 

bbl'^kiiaa,. while fM (iity bW ia'not: > 
:l|iMd'0«to'''bo«;i/eebld db«N#w wbb iM? 

and stUt.|ieri^npi- tbUt > 

yontiBO d dm g agot pt ' 


nature. Not only do our muscles enlighten us as to —not the siniitlerlng of manual tralnhig such as most 
physical facts; they Interpret the deeiiest emotions of educational Bjstcnis have Introduced In recent years, 
the soul. Pleasure, pain, agony, remorse—all these feel- In the old dnjs the sclns)! could jiropcrlv neglect this 


ftginbiff ia htubandry. 




side of iHlucntlon and leave It lo the home 
But, as we liuve suid, the old-fushloned 
home has dlsappeiireil I'nless the mod¬ 
ern educational system, therefore, finds 
some iiil(H[uote substitute fipr the muscular 
Iriiiiiliig of other dnjs. Its graduates will 
lie only half men or half women Not 
onij Is 1lu> body stunted, but tbe mlnd-- 
for tile mind Itself reiilh grows and de 
veloiis as n result of niiiseiilar and esis*- 
ciulh of manual training 

It Is to supiilj tills lasLal that the new 
schools liaxe been established In Kurojs*. 
In llie founding of the Interlaken School 
the ba.sis for an »'Xteusliiii of this system 
to the 1 lilted Sillies was laid 


and new exiierlema-K Tbe sehisil had its 
liKspIratlon In the prlneliile that boys 
should regain the unique laletil which 
theli grandfathers possessed of doing 
things fur iheuiselves What more appro¬ 
priate liegliinliig eould they make than 
that of ere<'(lng I heir own school build¬ 
ings with their own hands? That .spring 
the liu}s silent making plans, calculating, 
estlinatiiig tnalerlal, dexlsing schemes of 
decoration, and (uitllnliig the work No 
one W’ns forced to participate; for the 
school theory is to make the work purely 
voluntary. The plan was to establish a 
summer camp on tlie site of the future 
school. All who wlstiexl to take Iheli 
vacation in this way were Invited to come 
. "^imclutltd «n poQt 370 ) 





















SCIENTIFIC AMMAN 


The Encyclopedia Americana EiUoined from 
uainir the Name "Scientific American" 

S r)ME yearn uro t)ie repreaentetlve of a publishing 
house ill New York called at the otWce of the Hcikn- 
Tii'ir AMKBifAN and laid before a representative of the 
coiniwtiy a plan for tlw' publlablug of an encyclopedia 
for the Anierlciui peo|ile almllur In scope and design to 
the Kiicyclopicdla Hrltunnlca, only that It should bo 
plunneil and carried out In such a way as to Is* of 
sia-clul value and Interest to Amorlcans. The project 
Hi'ciiied to poHKCBs merit, and a number of Interviews 
followed, during which the aid of the Scikntific Amkbi- 
CAN was sought In preparing material for the new work, 
and flnallj one of the members of the company was 
Invited to act, Iml entirely In bis Individual capacity, 
as editor In chief A corporation was finally formed 
under ihc laws of the State of New York to carry out 
the work of publishing the Kneycloptidla and placing It 
uiion the market. This comiiany was called the Ameri¬ 
cana Coinjianj A contract was finally entered Into 
with tlie SciicNTiKUi Amkiucan by which the literary end 
of the work should be conducted In the name of the 
Scleullflc American (ioinplllng Department, and In the 
contract which was entered Into, which was for a iierlod 
of one year, and which was made renewable year by 
year, the Encyclopedia was sold to suhscrlls'rs together 
with a year’s subscription to the SciuNTtvic American, 
and In order to establish the connection the Scientific 
American conferred uimii the corporation the right to 
use the title “.Scientific American Clomplllng Depart¬ 
ment." 

All the bUHineSR of publlRhlng the work and of plac¬ 
ing It on aale was conducted by the Americana Com¬ 
iiany. A notable list of contributors was obtained, and 
from a literary imlnt of view the work was satlsfac- 
tor.v. For a long time the arrangement worked aaUs- 
fuotorlly, but In the course of events complaints were 
re<>eived at the office of the Rcienttfic American In 
which It was charged that the representatives of the 
Encyclopedia had been guilty of misrepresentation, and 
It was found that various abuses had crept In, which 
Munn A Co s»*emod powerlcse to have corrected. Every 
effort was made to correct such irlHtakes and ahusos, 
and. finally, (he publishers of the Eticycl<i|»e<lla were 
notified that miless such abuses could be stopis^ alto¬ 
gether, the arraiigemeut would bo terminated 
About this time It was discovered by Munn A Co 
that the publishers of the Encyclopedia wore making 
plans to publish a Itlographlcal Encycloivodlti us an 
addendum or appendix to the main work. I’eoiile of 
prominence, some of whom were well known to officers 
of this coiniwiiy, were Invited to have their portraits 
published lu this work, hut they were at the same time 
Invited to subscribe a generous amount In order tlmt 
their biography might Ik‘ emlielllshed with a steel en¬ 
graving of themselves. It was discovered that lu some 
coses the canvasser who solicited these contracts held 
himself out to be a representative of the SciENTinc 
American When this fact became known It was de¬ 
cided that the arrangement could not lie continued and 
the officers of the comiiuny were iiotlUed that owing 
to the various abuses which bad arisen, the name of 
llie Scleiitlfle American Compiling Department must be 
withdrawn from the Encyclopedia and from all lltera 
ture being sent out by (he company. It was also dis¬ 
covered about this time that a new corjiorntloii had been 
formed which was known us Iho Aiuerlcnnu t’omiiany 
of the .State of Maine. This company had a CHpitallzii- 
tlon of gl.fiOO.lMM), iind iiiiiiouiicements appeared In the 
papers and uiagiizlncH stating that the slock of the com 
imiij was lielug orrered to the public. Munn A (’o iiro- 
lested against ttie Issue of this stock, and insisted that 
the use of the title Scientific American in conjiiucllon 
with the ('oinj)lllng Department must lie dlscontlimed, 
A number of Interviews took place between the offi¬ 
cers of the two Companies, with the final result that 
the officers of the Encyclopedia (’omjiany refused to dlB- 
contlmie ttie use of the title Scientific American Com¬ 
piling Department In counectiun with their campaign, 
and as a result the eoiilruct was terminated by the 
oom()laiimnts at a meeting of the board of directors of 
Mnnu A Co. held In May 1011, and In June, 1011, a 
resolution was passtnl directing the offieers fo engage 
eoutisel to bring Hiilt ugalnst the Amerlcllina Comiiany 
to enjoin them from tisliig the tltlo Scientific Ameri¬ 
can , either In c<mii*><'tlon with the words Compiling De¬ 
partment or In any other way, and they were further 
dlrecteil to notify the Americ'uiia Company of this fact 
lu order to gh e them a final opportunity of withdraw¬ 
ing without the necessity of a law suit. 

No definite answer was received to their commuiil- 
cHtloii, hut a few weeks later it waa learned by the 
officers of this eompnny that a new stock corporation 
was lieiiig projected and earrlwl out liy the Americana 
peojile It api>eurs that a corisiratlon had been formed 
liy them, hut without the know'ledge of the officers of 
the SciENTirio Amebican, under the title .Sdeutlflc 
Amerlcaii Complllmr Deiairtment, with a capital of 
lu the autumn of 11)11, after notice had been 


served of the impending Injunction ud Hw eon- 
tract bad been terminated, the stock of tbis CottpaiV 
was Increatwd from 12,000 to $2,000,000, and by offering 
Home Rtuck as a bonus the stockholders of the Ameri¬ 
cana Company were Induced to exchange their atock In 
the Americana Company for the atock of the Slolentlflc 
American Compiling Deiiartment 

Papers In tile suit were aervad upon the defeodanU 
In December, 1011. and the eult was tried In July, 1012, 
liefore Vice Chancellor Emery of the Court of Obanoery 
of New Jersey. Notices warning the public of the ault 
were puhllabed In tlie Scientifio Ambucan in 1011 and 
11)12 at regular Intervals. 

The opinion of the court has Just been handed down, 
and It Is sweeping In Its character. It is very long 
and covers every pbaae of the case from the very 
heglimtng. It conslsta of over fifty pages of legal cap, 
or Rome 16.000 words. The history of the Case from the 
beginning la carefully gone over and much epeoe U given 
to unraveling Ihe complicated relationship of the vari¬ 
ous companies under which the Encycloiiedla wa« oper¬ 
ated, which consisted of at least four different corpora¬ 
tions with overlapping interests and reaponalbllltles. 
The opinion of Vice Chancellor Emery states; 

“The main object of the bill Is to enjoin the use In 
any munner of the name “Scientific American” by any 
of the defendants In connection with the corporate title 
or with any of their publlcatloim The complainants 
put their right lo relief uiion the groundHi 

“First. That the right to uao the name “Sclentlflc 
American” was never granted to the corporate defend¬ 
ant “Scientific American Compiling Department." 

"Hecond That the name la a trade name of complaln- 
Hiits, lo which they have a iiroiierty right, and which 
cannot lie used liy any of the defendants without con¬ 
sent. after the termination of the contract 

"7'Mfd. That the use of the name has subjected and 
will continue to subject complalnanta to loss. Injury 
and damage, and is a fraud on complainants and on 
the public, entitling them to Injunction and equitable 
relief. 

“The bearing of the matter of the extent of proof of 
confusion, loss or injury, or actual damage, on the main 
question now at Issue, the further continuance of the 
name "Selentlflc American” in connection with the 
placing of the later editions of the “Americana” on 
the market, is In its effect as showing that so long 
as the use of the tianie Is at all permitted, It will be 
Impossible practically to prevent misrepresentations 
I Intent foiial or otherw’lso) by the agents seeking sub¬ 
scriptions, or <‘onfUHion in the minds of subscribers as 
to the present connection of complainants with the work 
and resfionslblllty of some kind therefor. 

“I’endtiig the running of the contract and partly by 
reason of the impression of complalnanl'a connection 
with the work given by agents soliciting suhscrlptloiui, 
coufuslon oi‘ctirr<‘d which r«H|Ulred attention by com- 
plulnniits to ctnlms Involving fluauclal responsibility 
for the contracts and representations of the agents 
securing them, as well ns responsibility from a literary 
or iKlltorinl standistint These claims, based both 

on fliianclnl and literary resismslblUty, were ao fre¬ 
quent—every iwo wi-eks on an average—and of such 
n character ns to imisme uimn complainants the burden 
of re|*etlliig or iiiiswerlug them in order to avoid claims 
of resixinsthlllty This was of Itself, in my judgment, 
an iiijur,v o,' damage to complainants In their business 
08 publishers of the Scientific Ahbhican, which could 
not lie ImiNised on them without their consent and from 
which, on the termination of the contract, they were 
entitled to bo relieved, except so far as It was the ueces- 
sary result of Ihe contract and tbelr dealings under It. 
For six months previous to June, 1911, the date of 
actual termination of the contract, the compliiluauts and 
the defeiKlaiits, the Americana Company of Maine and 
the Scientific American tkimplMng Department, contem¬ 
plated and prepared for the termination of the con¬ 
tract. the defendants rc(]uostliig delay as necessary for 
the eliintiiiitloii of Ihe ".S<‘tentiac American" from the 
enterprise. As a juirt of this elimination complain¬ 
ants iiislsletl on the uliandoumeut of the use of the 
words or name “Sclentlflc American” In the corporate 
iiHiue, or otherwise, liut defendants Insisted on the 
right to the coiitlnuons use of thla corporate nnme as 
publlshcrH of the “Ainerlcaua," and since the termlna- 
(loii of the contracts have continued this use of the 
coriiorate name 

“This confusion reijulrlng attention and action on the 
part of the complaiiiants to avoid responsllilUty, has 
already, In my ludguient, caused an Injury and damage 
to the compliilnaiits In carrying on their butdness as 
pulilisberH of the Scientific Awkbicaiv newspaper, and 
Is a confusion iigaliist the further conHnuaiice of which 
In the presenl and future publications of the “Ameri¬ 
cana” they are entitled to equitable relletf as the only 
effwtlvp relief. The confusion rwnltH primarily and 
directIv from the use of Ihe complainants' well known 
and long esiahllshed name SonsKTino Amebican In con¬ 
nection with the nnme of pubUsbers and sellers of a 
IsHik of reference like the “Americana,” Including In 
Its volumes scteiiliflc and other information, the collec¬ 
tion and eoiupllulion of which the Smehtiwo AmeWcam 
has made a siaidalty for sixty years. 

"The piiblJc to whom the work la offered for aubsorip- 
tlon, are entitled to know that with the publication and 
lilaclng on the market of the present editions of the 
“Americana” the publlabers of the SciBWTUnc AkfEBlcAM 
have no connection or responelblUty of any kind, finan¬ 
cial or literary. To compel, or attempt to compkl. eI)^^ 
dfic explanation by sotidtlng agents, that the pubUib- 
era of the SoiBNTmc Amemoan are not connected with 
the preeent publication of the work, or with the com¬ 
pany Itself, Is, In my judgment, a futile and imprac¬ 
ticable method, and the only certain or praettoahle 


also enjoining — — — -— -- 

of the^’Americana” of the editions 
future edltlona except a« hereafter stat 


or vcndld#.:, 


The niw of the title Sdeptlflc Americas Gonnillliig Oft- 
partment was not only desirable, but the most coarenl- 
ent method of bringing before the pnbUc the Utersry 
etmueetloa of the Sonnmrxo Aubuoan with the coon^l- 
Ing of the Encyclopedia, but when the pobUahen of 
the former discovered that tbis name was belsg ex¬ 
ploited In a manner not covered by the contract and 
not Intended at any time of the negotiations, and that 
they had no control or power to correct these abuses; 
when it was discovered that the name of the Bcibntutc 
Amebican was being used to promote tbe sale of a 
biographical work of which they had no knowledge or 
Interest; and when, lastly, it was found that the stock 
of the Encyclopedia was being placed upon tbe market 
under tbe name of the Sclentlflc American Compiling 
Department, the publisbere of this periodical having 
no Interest in or control over tbeee transactions, the 
only course left was to bring suit to enjoin tbe use of 
the name “Sclentlflc American" In any and every con¬ 
nection with the mle of the Bncyclopedta. 

The decree of the Court was entered on October 2Sth, 
1913. 


Between Ufr and Death 

A nabiosis, a state whereall vital functions of tbe 
organism are suspended, without however death 
occurring, has been known for about 200 years, In the 
case of some of the lower animals, which can be dried 
and restored to life, even after a considerable time, 
merely by tbe action of moisture. 

A Busslan scientist, Prof. Bachmetlef, has tried to 
ascertain whether phenomena such as these could not 
as well be observed In tbe case of higher organisms. 
While examining insects at decreasing temperatures, 
he found that the temperature of their body, after 
reariilng tbe freeslng point of water, would gradually 
fan as low as 5 deg. Cent. (In tbe case of some species 
even 7 deg. Cent.), in order afterward to rise one de¬ 
gree and eventually to continue falling regularly and 
gradually. Death would only occur at 10 degrees. 

Prof. Bachmetlef Aral thought death to be due to 
tbe freealng of humors, but be soon found that the 
humors of Insect bodies already freese at 6 deg. Cent, 
any vital function becoming Impossible at this tem¬ 
perature. At temperatures Intermediary between this 
point and tbe lethal temperature, a strange condition 
of anablosla Is produced, tbe organism being as It were 
between life and death. Animals In anabiosis have 
been repeatedly restored to life, even after a consider¬ 
able time, by a gradual rise In temperature. This con¬ 
dition could be fltly compared with that of a clock with 
stopped pendulum, the mechanism of which could be, 
at any moment, started again by a slight Impulse given 
to tbe pendulum. 

These experiments were then extended to the case 
of some small-slsed mammals (bate and white mice), 
which by the appUcatton of artificial respiration, could 
be reduced to some sort of lethargy, their body stand¬ 
ing temperatures too low otherwise to be endured (0 
deg. Cent, and less). Further experiments are to be 
made on higher animals. 

The main purpose of tbe experimenter was to find a 
safe cure for tuberculosis. Appllcstlous of a mainly 
practical character, calculated to revolutlonlEe some of 
our habits, are however likewise to be made. As re¬ 
gards the case of tuberculosis, It Is well known that 
tbe microbes producing the malady will die or lose 
their powers of reproduction, on being submitted for 
two or three weeks to a temperature of 6 deg. Cent. It 
accordingly a patient could be kept at a temperature ot 
say, 8 deg. Cent., all Koch mlorobes would be safely 
killed or else rendered Innocuous. On tbe other band, 
Bachmetlef is of tbe oplaioa that it would be advan¬ 
tageous to reduce to thablosts, without any need of 
feeding them, such domestic animals as are unproduc¬ 
tive In winter (bees, sheep, etc.), as well as those 
which are to be transported to considerable distances 
(cattle, fowls, fish, vetilson, etc.), in order to restore 
them to life whenever required. In order to begin 
with something practical, Bachmetlef has applied bis 
method with excellent results to the long-distance trans¬ 
port of caviar. 

A New Scottish Antarctic ExpedMun U being orgso- 
ised. Its plans include the estabUshraeat of a base in 
Goats Land. A part of the expedition will winter here, 
•adultimately endeavor to eross the AntaMtlc oontitient 
to Sea. Meanwhile, the rest of the expedition, 
attar nturning to Australia for the vrinter, will, if 
ptMtit^, effect a landing at*MoMurdo Sound in ontor 
to meet and aid the imtigt eroMhig iMb $he uppntite 
side of the eontiiWBt. iBntonaive oeeamograpiUe foh 
eeeratara are to be oantod nut In tim Sottlli At* 
lantie. 
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SOENTOIC AMERICAN 


The Fire Control Platform of a United States Battleship 

How the Telescope Sight, the Range Finder and the Spotter Co-operate to Secure Good Shooting 

By J. Bernard Walker 


1 r w* mm atked to name the one parOcnltr n»>clian- 
Um to whteb otore than any other Is due th« raarrel- 
onaly aoeurate eboottog of heavy gone at the present 
time, we should unhesltatliigly pronounce In favor of 
the tetaeeope sight Remove the teleeeope sights from 
the batteries of a modem warship, and the ranges 
would have to be decreased from twelve thousand to 
tlires or four thousand yards, and the bbootlng would be 
very Indtfferent at that The modem system of flre- 
OQDtrol is very elaborate, highly wtentUle, and depend¬ 
ent for its remarkable results up<» the co-operation of 
many delicate Instruments and the combing <rt)aerva- 
tlona of several highly trained specialists. Remove 


one of the men concwned In Its sncosssful operation and 
the result would be Impaired somewhat; but remove the 
telbeeape sights and you remove the whole thing. 

Twenty-two yean ago there was not such a thing as 
a telescope sight athuAed to a naval gun in the whole 
world. Ships' gnu were using the old open sights, the 
one at the breech being adjustable to give the proper 
elevation to the gun. While striving to h4Mp his eye 
In such a position as to maintain the two slrfsts in 
line, the gunner awaited the critical moment when the 
roll of the ship brought this “line of sights’’ onto the 
target; and then he flred the gun. 

About thla time, or to be more exact In the aprlng 
of 1690, a young offloer of our Navy, Lieut (now Roar 
Admiral) Bradley A. Fbike waa aboard the 17. 8. 8. 
“Baltimore," watching a teat of hie new electrical range¬ 
finder. During a delay In the firing, due to a dock of 
schooners having got In the way, he amused himself 
by looking at the acboonent through the forward tele¬ 
scope of the range finder iustrument and noticed how 
definitely the cross hairs of the telescope moved across 
their sails with the gentle rolling and pitching of the 
“Baltimore.'’ The thought aaddenly atrack him that 
anybody could fire all the guns in the broadside at that 
place where the telescope stood, and hit the target every 
time, by sotting the telescope at the angle of depression 
equal to the iirotier angle of elevation of the guns, leav¬ 
ing the guns parallel with the deck and firing when 
the roll of the ship brought the croee hairs on the target. 
This line of thought ultimately led Lieut. Flske to de¬ 
sign a telescorw which rould be mounted on some iwrt 
of the gun carriage that did not recoil, though It tamed 
with the gun, the telescope being capable of depression 
with regard to the gun through a number of degress 
corremmndlng to the degrees of elevation for a given 


range. 

The Idea was pooh-poohed, but the Invention was pat¬ 
ented nevertheless. A suitable telescope was then built, 
and applied to a gun on the gunboat “Torktowu,” to 
which Lleul. Flske bad been assigned; and on Setiteni- 
ber 12th, 1692, during practice carried out at Unalaska, 
Alaska, In competition with guns flred with the open 
Rights, the new telescope sight proved Its great superior¬ 
ity, to the astonishment of all on board, except the In¬ 
ventor himself. 

The advantages of the telescope sight are many: It 
allows exactly, instead of Inexactly, what the gun la 
pointing at; It wonderfully clears up the target; it 
enlarges the field of view over the old system some four 
or five times; it does not recoil with the target, and 
therefore the gun pointer may keep hts eye conatantly 
at the cye-Idece: and, laatly, used In combination with 
the powerful and rapid gun elevating mechanism now 
employed. It enablee the gun pointer to keep the cross 
hairs of the telesooP9,|Bonstaiitly upcm the target ship. 

We mentioned above how It occurred to Lieut Flske 
that a telescope, set at the l^ropet depression for the 
rafige, might he used at some definite position In the 
ship, and that from tUs stglion the whole battery might 
be laid In parallel and fired stmuttansehsiy by electric¬ 
ity, when the roll of the ship brought th^ teleeeope 
sight on the target. In 1,890, tient Hake secured a 
patent on a method embeilyinf tbia idea, and this 
method is what Is known ht modem days as "director 
firing." Some experiments ware mads in the brttlsb 
navy about the tfanS that Hske ssenmid Ms patent. 
TW Mm lemnined dormant for mnny yenn, hnt tt has 


ettriHiiy pi Mtget praCtiee in tbs Bririsk navy by folly 
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Director firing is certain to become general among 
the naries of the world; and it la gratifying to know 
that our Navy, to whlrii modem naval gunnery In In¬ 
debted for the telSsccpe sight, has secured excellent re¬ 
sults In Its first test ett the httest improvement 

Under existing conAtions, each gun Is elevated by Its 
own gun-pointer, who. With hta eye at the teloscoijo and 
his hand on the elevating gear, keeps the horizontal 
wire of his telescope constantly on the target. Our 
ahlpB are seenring wtmderihl results at target practice, 
aa shown by the fact that the 12-gun battleshli) "Ark¬ 
ansas’’ recently returned to her homo port, New York, 
with the following target practice record for one of 
her turrets: During one of the runs, the two 12-lnch 
guns of No. 4 turret scored six hits in S? seconds, the 
time being taken from the start of the powder and shell 
from tbe ammunition room below to the firing of the 
last shot of the six. 

This fine work was done during target practice held 
for the purpoee of selecting gun pointers, that is. the 
men Who elevate and fire the guna. 

The 12-inch gun la designed for a muzzle velocity with 
full aervice charges of 2J)00 feet per second; but for 
this practice she was ualng reduced charges giving a 
lower muzzle velocity. The range was short; but be¬ 
cause of the low velocity a fairly high sigh) bar range 
was necesaary. Furthermore, the target was very small, 
being only one seventh of the area' of the target useil In 
battle practice at 10,009 yards, and it represented only 
about one fiftieth of the total projecled area of a bat- 
fleahlp, 

The 12-lnch gun is such a remarkably accurate piece 
that. If the distance to the target is known, and the 
alght setter and pointer are expert, tbe shell will find 
its way unerringly to the bull’s eye. It will be wider- 
stood, of course, that the three couditlous named are 
not the only eonditions affecting accuracy; since there 
must be taken Into account tbe condition of the twwdcr, 
the temperature of tbe gun, the wind, the density of 
the atmosphere, and other conditions which have their 
effect upon the flight of tbe prujoctlle. But, brnadl.\ 
speaking, it may be said thai if the distance, tbe sight 
setting and the pointing are aoeurate, a bull's eye will 
be secured. 

Bvldently, then, tbe fundamental necessity Is to know 
the range or distance, and this Is secured by tbe co 
operation of two agenclea—tbe range finder and the 
spotter. Now every school boy knows that the distance 
to an Inaeceaolble object may be determined if we know 
the length of the base line and the two angles at the 
end of this line between tho base and the distant object. 
Thus the surveyor measures a base line with his steel 
tape, sets up bis transit at the enda of Ibis line, mens 
urea tbe angles, and then, by a quick calculation, is able 
to determine the distance from the base to tbe oliject. 
Now the range finder Is a most ingenious Instniraenl In 
wMdt the base line Is measured, tbe angles oliserveil, 
and the mathematical problem worked out, ail auto¬ 
matically by the Instrument itself, the resulting distance 
to the object being Indicated by n pointer on a scale. 

The range finder shown on our front page eugriivliig 
contains two object glasses, one at each end, directed 
toward the distant ship, and on tbe opimslte side of 
the tube, nt Its center are tho eyepieces for the observer. 
The Image of the ship that la received through tho right 
hand object glass, is seen by the observer in the upper 
half of tbe field of tbe eyepiece. Tho Image coming 
through the left band of tbe glass la seen on tbe lower 
half, and the Images represent, respectively, the upper 
and the lower half of the ship. Tbe right baud of 
the bbeerver holda a little thumbscrew, which serves 
to move transversely along the axis of the tube a prism, 
which intersects the rays of light that have been de 
fleeted by the prlam at the end of the tube, and are pass¬ 
ing to the central eye-pleoe. When tho range finder is 
“out of focus” so to speak, the two halves of the ship 
win not be properly aligned, and the obaerver brings 
them Into focus by turning the thumbscrew When 
alignment haa been secured, tbe observer looks at a 
small borlsontal scale on which tbe exact distance of 
the ship Is Indicated by tbe triangular poiuter shown 
In our llluatration. 

The range, as thus ^ennlned, la telephoned to tho 
fire control station beiotr deck, where certain correc 
tiohs are made, tbe ewnotad range being then telu- 
phoned to the slgflit setter at the gun. 

Uvea though the sM^t aeiter lets bis alght bar cor- 
recthr, an< thfi pohiter fires whsti the horisontal wire 
of his teleeeope la exactly upon tbe center of tbe target 
It may Jtet happen, that because of, let ns say, refraction 
due to tae oohdttion of the atmoaqybere, tbe fall and 


splash of the shot may Ik- a eouple of hundred yards 
over or short of (he target, neoessilating a further cor¬ 
rection. This Corrwlloii is made hj tho spotter—the 
officer shnun in our front tiuge engravinK with glasses 
in his bund, and telephone clamped over his oars 
Through his glasses he esfiiimles (hat I he splash is, lei 
us say. 2<XI yards short of the targel; and immediately 
ho calls into his leletihuiie mouthptiH-e, “2(K) up" mean¬ 
ing that tho sight bars must he raised to an extent 
corresponding to 200 yards in niiige From this time 
on, during the flrliig, the Judging or ctirrectlon of the 
range Is in the liands of the spotter. 

Electrolytic Production of Oxygen 

C URTAIN industrial applications of oxygen, such as 
autogenous welding Iiy tlie hlowplpo, require the 
use of a very pure gas, owing to the fad that Impurl- 
tles cause a lowering of the flame. The production 
of oxygen by distilling liquid air does not allow of 
entirely eliminating tbe nitrogen, and tbe best rectify¬ 
ing apparatus give a product which still contains from 
1 to IV4 per cent of nitrogen. The electrolytic process 
appears to bo bettor for this tmrpose, and it allows of 
more easily obtaining oxygen at 99 i>er cent or even 
more. The Improved apparatus now iirodiice crude 
gases Burii as oxygen at 90 to 98 jicr cent and hydro¬ 
gen at 08 or 99 per cent, and tbe gases are then rectl- 
fled In the Schuckerl electrolyzer which is designed 
for this use, the gases coming from the electrolysis are 
collected in bell-slinped vessels. The elements of the 
apparatus are constructed so as to support variations 
of current within tbe limits of 2.5 to 4 volts without 
producing any detrimental effect on the purity of the 
gas It is found that the oxygen which is produced 
In this way does not contain more tlmn 2 to 4 per cent 
hydrogen for tin- crude gas, and tho hydrogen contains 
loss than i to 1 5 is-r cent oxygen. The mixtures of 
the two gases occur to a slight degree owing to the 
movements of tho Imth and the diffusion of the gases, 
and the amount of Impurities Increnses as tho elec¬ 
trodes come nearer together But as it Is required to 
keep the electrodes rnther close together in order to 
reach I bo maximum yield of gas, some degree of mix¬ 
ture of tlie giiH(-s must be alloweti. A remedy waa 
sought by imtiliig in porous partitions in cement or 
asbestos, but these required much attention and raised 
tbe upkeep cost. 

The iron anodes are protected by a deposit of mag¬ 
netic iron oxide wbicb prevents their being attacked by 
the oxygen. In the bath, the presence of Imtiurltles 
such as chlorldi-B, sulphates, and the like is to bo 
avoided, as I hey would give rise to ferric by'drate 
IMirlly ill HusiH-iisioii in the lliiiiid and In part diqiositerl 
on tbe eatliode, which would require an increase in 
voltage. Cniisllc sisla is used in praetlee for the 
hath, this not cuiitalidiig more than l» 1 is-r cent of 
sulphates, nitrates or chlorldos. The gases produced 
by tlie apparatus are sent at first tlirougli a vessel 
containing coke which is sprinkled with water, and 
her© the luirllcles of caustic sr«la which are drawn 
over are absorlied To eliminate gaseous Imfiurllles. 
combustion is set iii> with a part of tlie oxygen and the 
2 to 4 per oont of hydrogen which it contains, and tlie 
hydrogen In turn is purllieil In the same way by burn¬ 
ing out the oxygen This actliiu is produced by passing 
tho gas through a silver tube which is healed to low 
redness by an electric current passing In a platinum 
spiral. The tulie contains pumice slouc trontcii with 
[Htlladlum. This method has the advantage of jireveul- 
itig explualve uilxturea which might Ik- formed, for 
iustanee, should the poles Ik- accidentally inverted, and 
such mixtures canuot reach tho gas liolders. As the 
heating is done by the current from the main appa¬ 
ratus, tbe heater starts up as soon as the gas flows. 

Practically all the exia-use in the electrolytic process 
lies in the cost of electric current, as the apparatus 
is automatic and needs bul little nttenHon All that is 
needed la to add a eertalii amount of water once a 
day, this being 2 ciible feet of water jier foot of oxygen 
or |s*r 2 feet of hydrogen Clrcumstaiices decide which 
is to be preferred, tho air distillation or the electrolytic 
method. The air process needs a less amount of power, 
but requires constant watching and exiK-rlencetl labor, 
it lielng ill fact more exjienslve than tbe other when 
it comes to small plants Besides, the starting up of 
tlie apparatus requires two or three hours, in which 
time it is not productive and consumes jwwer, so tliat 
such planta should be run continuously as much as 
possible. On the contrary, the electrolytic apparatus 
can be started and stopped at any time without draw¬ 
back, and it Is also able to work on variable currents. 





Section of on eleven-foot steel siphon. 


A drive throagh tlM eguediMt. 
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O W'IONS Kiver Vttlle.v geoKraphlcnlly In more of a 
NcMirta valley than one of California. The river 
fioni whkni It taken Ita name, In Ita nonthern course 
imriillelH the main ranKc of the Sierra Nevadas, and 
has Ita source In and derives Its waters from these 
itrand niouutalnN The snowfall is extremely heavy 
In the high eastern side of the Sierras, and nearly 
every canyon that leads steeply down to the plains of 
Nevada and the adjoining Inyo and Mono counties, in 
California, carries flue streams of water throughout the 
year, which streams are veritable rivers in the spring 
and summer months when the winter snows are melt¬ 
ing Thlrty-flve such streams empty Into the Owens 
1(1 vor from a draluag«< area of 2,800 square miles. The 
length of the river Is about iriO miles. Its waters 
are made up altogether of the snow waters from the 
Sierras, The valley Itself Is from two or three to ten 
miles wide, and suftlcleut water flows in the river to 
Irrigate all this valley, with nn overflow Into Uwens 
Lake, urea 7rt square miles, where It performs no use¬ 
ful service, of sufBclent volume to supply a city of two 
millions of iieople with nn ample quantity for domestic 
use 

It was to this grand source provided by bounteous 
(mtur(> that Los Angeles turned, when It was foreseen 
(lint 111 the course of Its rapid growth there might be a 
sluirtnge In the Indispensable water supply. 

foriiier city engineer and suhseiiuent mayor of 
l.os Angeles, I''red lOatou had s|)eut some years of bis 
earlier life In (he Owens River Valley of Inyo County, 
Slid III his alert mind prohahly first occurred the Idea 
of Owens Kiver ns a source of the [lermanent water 
supply of Los Angeles He presented the subject to 
the Hiiiird of Water Comralssloners and to Chief Engl- 
nei‘i Wlllhuii Miilholland, and the latter was sent with 
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Ur. Baton to look over the ground. Upon bis return 
a favorable report upon the project was made by Mr. 
Mnlholland, who in 1900 prepared plans and esttmatee 
lor an aqueduct to bring 206,000,000 gallons dally to 
the city, the cost of the work to be g2S,000,000. The 
plans were approved by a hoard consisting of John R. 
Freeman, James D. Schuyler and Frederick V. Sheams, 
and the clUeens hy a poipilar majority of 10 to 1 voted 
In tavw of construction, and work was begun. 

Two years were exhausted In flndlng the best and 
most feasible route, which was often changed hy Mr. 
Mulholland and bis chief assistant, Ur. Llpplncott, 
for economic or other good tea sons. Fourteen months 
were required for the enormous preparatory work. So 
that, with the exception ,of some wiwk at the Elisabeth 
tunnel and at the Intake, the actual construction work 
of the aqueduct commenced In October, 1908. The wle- 
doin of thorough preparation even at the cost of con- 
aklerable time was fnlly vindicated by the rapidity and 
eertalnty with which It proceeded from that time. 

The Aqueduct. 

The Intake of the Los Angeles aqueduct, which is con- 
Ntructed of concrete in the most solid and substantial 
manner, la situated thlrty-flve miles above the month 
of the Owens River; this to Insure against the possi¬ 
bility of alkali solutions. Its elevation above sea level 
Is 8,812 feet The dimensions of the aqueduct vary 
greatly on different parts of the work, depending upon 
the pl^slcal nature of the country through which the 
water la paselng. The first 22 miles Is a canal, 02 fCet 
wide at the water surface, 88 feet wide at the bottom 
and 10 feet deep, uncemented, and at a slightly higher 
elevation than the river. This canal was excavated by 
three electric dredges. 

At the Alabama foot-bUls the aqueduct is conduetad 
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. Jiutf to OoaMje UmO, 80 im wide, 12 

Iwt de«D 4Bd 88 JDltoe ktog to the Batwee nMerroto, the 
Itoet o( title 8ve greet etorhig btelni, T|Ue upoer por- 
tiaa ot tibe eoruedwst, to Hdlwee nnrvotr, to the only 
porttoo ha^orelred. AU tito remaiotog eondeit to cot- 
ereg with nlntotoed concrete etato ale IndieB In thick- 
- nee*. The conduit to lined with concrete from eight to 
twelve Incbea In thtokneaB. fionth of Halwee reeerTolr 
(he alee anA 


leadlnt to tbto reaerroir to 800,000,000 gallona per day 
—ebont twice the capacity of the aquednct below that 
point It to made ao large for the purpoae of carrying 
the exceaa flow during the melting eeaeon and accumu¬ 
lating a large reaerve. The reaervolr, which occupies 
a former ehannel of the Owens Hivor, to now a large 
lake aevmi milea long, with an area of 15 square miles, 
and a storage oapacity so large that in case of emerg¬ 
ency It would amply supply the dty of Ixw Angeles for 
three years. The ITalrmoat reeervotr to 127 miles south 


feet above the city. They wtll Impound the wat- 
lielow the outlet of the aqueduet, and regulate t 
tributlun. These two reservoirs mark the end 
IjON Angelea aqueduet proper At the recent bon 
tlon, held April 15th, l!)i;i. the city voiwl 
additional bonds, to construct a trunk line from 
reservolra, 2S miles to the city limits, where ; 
connect with tlie city water mains 

Crossing the Valleys. 

While the boring of the mountains by tunnels t 





BkeaTattag canal aeetlon of the aqueduct. 
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feet, built to 
stand a pres¬ 
sure up to 


The onl.y rock 
siphon on the 
lims-thiit nt 
Sand CaiiMJii- - 
on trial failed 
to slaiid ( h e 


Steel elidioiu carry aqueduct over canyona 


of the Balweo reeorvulr. its purpoae to for regulatlun 
rather than atorage-*ita capaetty being limited to ten 
daya flow of tba aquedtfct Ito purpose is to regulate 
tbp flow Into too BUaabOth totmel, through which the 
wator win flow to the seaward aide of the coast range 
Ttoe toanrvolr coven a anctaoe of iflfl acres. 

89^ Itoy Oanfoa vaaorvolr to a swaU reservoir, a few 
ailhBi Into too tenatoua of toe aqueduct 

TtoO' totofvton an to course of construction In Ran 
‘fltontotolo vaitor* at aa toevattos of from 1,100 to 1.200 


for Irrigation jniriioses. It is nntioiimted timt (he most 
prollHc source of revenue, with which to meoi the prtn 
cipal and Interest on the iMmds wldeh lm^e lieon imd 
will be Issued for the construction of the l.os Angeles 
aqueduct, wtll be the sale of electric energy i)roduee<l 
by the water of the aqueduct in Its descent from an 
altitude of 8,812 feel at the Intake to Its outlet In the 
San Fernando valley, 1,481 feet above the sf'u let el 
The construction of the istwer plant Is an Indeiamdeut 
{OouoMed on page STI.) 
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Hugh Lincoln Cooper 

The Man Who Euilt the Keokuk Dam Across the Mississippi 


P ERSEVERANCE Is the keynote of the success of 
UuRh Lincoln Oooj)er, chief ensineer of the |27,- 
OOtl.OOO power development dum across the Mississippi 
River at KookuU, Jowu Cooiter iieralstod In pushing 
the Keokuk project to completion when men of less 
deteruilnatton inlttht have iilmndoucil their plans, with 
the resull that (o-ilaj the conerete monolith stretchlnR 
from the Illinois to the lowu shore stands not only as 
^ monuuieui to eiialnecritifc' skill, but also to the ten¬ 
acious spirit of American oiarttieers. 

Mr (looper states that fifty-elitht capiUllsta showed 
him out of tlK'lr ofllces before one man could be found 
with the eonlidence to Invest his money at Keokuk. 
Miiiiy of them knew that the necessary power was In 
the MlssNslpjiI, and most of them were actjualnted with 
Cooper's slundliic ns nn eiialiiocr. InveatlKatlon. on the 
other hniid, mid opinions from eminent engineers, were 
to the <-ffect that eoiidlllons at Keokuk were peculiar 
to the extent that ii tnrlilue wheel never had been built 
to meet them “That’s all right,” was Cooper’s answer. 
“Then we'll build one ourselves ’’ And he 
did, designing a turbine wheel specially suited 
to the conditions, and when the plant Is en- 
tlrel} complctiHl, thirty of these wheels will be 
developing the maximum power of which the 
Keokuk dam is capable 

When Cooper tlnally found money to fluance 
the Keokuk proJ(>ct. It was not American capi¬ 
tal, Kngllshnien. In fact, seemed to have the 
greatest conlidenee In the ability of the Ameri¬ 
can engineer They had seen him drive a 
tunnel under the center of Horseshoe Falls at 
Niagara, and In nddllhm to that he had built 
u iimnher of great wnlei power plants In for¬ 
eign eoiiiilrles, among them Rraxil, Mexico, 
and Jaiiialea, and one at McCall’s Ferry on 
the Susuuehauna. The total amount of capital 
showed that slxtv-tlve i>er cent of It came from 
England, France, Canada and Relglum. and 
thtrt.v-li\(> per cent from the T'ultod States 
In coiisiiuollng the Keokuk dam (looiver was 
Confronted with some .stupendous problems; an 
Inslance of which was the battle with the lee 
during the spring of 1P12 From the Iveglii- 
ning of the constrm'lIon period It was evident 
that the worst coiulltions wcaild he met by the i 
lowu cofterdam when the ice went out. Coop¬ 
er kept tills eonstaiitly In mind when he de¬ 
signed the eolTerdatn, and the methods of meet¬ 
ing the attacks were thought out far In ad- 
vunce of their eonilng 

The Ice 111 the Mlsslssliiid usually breaks up 
ill March or April, unil moves down the river 
111 huge ciiki'H, often 40ti or fiiKt feel s<(uare. 

As It lloats down stream, the contact with 
waimcr water and miinerous olistructlons 
usuiill.v liiciiks It lip Into a muss of smaller 
pieces 'I'lie momentum and pres.sure of thou¬ 
sands of tons of ICC thus piihsliig down a river 
It Is difllcult for tile iH.Miiiiii to comprehend 


By WiU P. Green 

Illinois cofferdam. Men were on duty day and night to 
liatrol the cofferdam and to watch for developments. 
It was 2 o’clock on the afternoon of March 23rd when 
the Ice above the cofferdam really broke and started 
downstream. As had been expected, the advance floes 
jitled high on the iueUuod face of the cofferdam, finally 
piling back on the ice following and forming a great 
bank. Great quantities then began to wedge through 
the opening in the river. The entire defensive con¬ 
struction withstood the attack perfectly. 

But a gorge soon formed aeveral miles down the 
river, and the stage of water at Keokuk went up to a 
point higher than the cofferdams ever had been called 
upon to withstand. The gorge broke, and the river fell. 
Again a gorge formed, and the river rose to seventeen 
feet. The cofferdam was designed for a twelve-foot 
stage; but tbe filling had been carried up so that It 
really was good for Mxteen feet Oooper ordered the 
cofferdam raised higher still, and night and day steam 
shovels and a force of men kept pace with tbe rise of 
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|)(*l>vccii tin- (him iin It li.iil Ih’cii completed from the 
lIliimlN hide mid th<> Iowa I'ofrcrdam of about 490 feet 
'J’he oiH-idnuN of llio bitdiji- liters vveic closed so that all 
of the l('e was fmeed to pass out through the single 
oiioidiii; liHivveeii the end of the dam iiiid the cofferdam. 

The Iowa eoneidam (caislsted of a.Irmmverse line of 
cribs at the iiorili end of tin- power house site, extend¬ 
ing out iilMail l,:!00 leel Into the river The cribs had 
on Iholr niilslde race a line of vertical plank sheeting, 
and outsldi' of this a clay cinhanknicnt. The upstream 
side of the emhaiikinenl laid been covered over with 
loose rock to obviate llv scouring action of the current. 
At one Corner of the eolTeiduin a wing of orlbwork 
was liiillt to llirovv tlie eiirieiit out nearer the center 
of the river. In prepHriilUai for resisting the Ice action 
It was e\iH-cted that Ice lloiilliig down the river would 
strike the upstream leg of the eoll'erdiim, being thrown 
U]> on th(> inclined siirfnee ol the ns’k protected fill 
and forming In Itself ii barrier to deflect the 1 (h* follow¬ 
ing out Into lh(' middle of the river 

The Ice was from two to three feet in llilckness, and 
so late was the siiring that Mr. (’ooper ilgnred that a 
large uminllty of Ice jirohahly would he released at one 
time In order to afford additional proteeilon, addi¬ 
tional cribs wt»re btdlt, armored with holler plate. 
I’art of the crib Construction was built four feet higher 
and loaded down wRh rock. 

The first break In the Ice lodged quite a field of It 
In the iqieutug between tbe Iowa cofferdam and the 
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the river. For two weeks a flotid stage ensued. Dan¬ 
ger iHilnts appeared almost without warning, and 
prompt action was always necessary. When tbe water 
was at Its highest, windstorms threatened to undo all 
precautions that had been taken. On April 7tb, with 
the water at IS feet, and only a thin wall of earth two 
feet wide protecting the cofferdam space from Iwlug 
inundated, a severe storm came up about midnight 
Waves dashed over tbe earth embankment and the end 
seemed In sight Coojier was tbers personally directing 
the fight. Hls men were holding tbe bank with sand 
bags. Fifty men were not enough. A call was sent for 
100 more, and by morning tbe ’’dangerous stretch of the 
cofferdam was covered by a great mound of sand baga 
Tbe river then began to fUU, and the fight bad been 

Hugh L. Cooper was born In Houston County, Minne¬ 
sota, and he was still In bis forties when be built the 
Keokuk iiower dam. As a boy he grew up with water 
wheels. Hls scbooliug was limited, and observation 
made up tbe greater iiart of hls education. ■ Hls father 
was a water-wheel owner and builder, and the boy 
early evinced a keen interewt In tbe engineering side of 
the work. Hls first real work was with a bridge con¬ 
struction^ company, bat Cooper always had hydrauUe 
engineering in mind, althoogb bia Initial work as an 
engineer in bnslneas for himself .whs In the constmettm 
of a bridge In Washington. 

Later he went to torelga fields. Ooww bos « great 


respect for foreign labor, and even now he gtefia wtOi 
interest to watch a Slav or Balkan on the JOh. Tfao 
countries In which he worked have already been men¬ 
tioned. He returned to America to bttlM «t NtagOtn, 
and later on In the Mlaolsalppl. 

After completing the project at Keokuk, he decided 
to take a six months' vacation In Europe, and there he 
is at the present time. This master engineer ahrmits 
from publicity. When the greet Keokuk dam was dedi¬ 
cated, he was among the missing. Purposely he wanted 
to avoid the notoriety connected with It. Hls personality 
is attractive^ and many lessons may be learned from hla 
methods. Hls success engenders In the mind of the 
American public an added respect for onr American an- 
gtneera. 

TroittBK DmImm bgr 

T he partial deafness connected with Indammstlons 
of the middle ear la considered incurable In many 
cases, and patients must be content with get- 

- ting rid of the original affection (aappnratlon 

of the middle ear, etc.). As regards otoacle^ 
oats, both the affection and the concomitant 
deafness may be said to be Incurable. 

Dr. Hamm, hn ear specialist of Brunswick, 
Germany, has deviaed a new method for heal¬ 
ing partial deatneaa In such cases, espedally 
In young people, by electric heat effects (dta- 
thermy) on tbe tissues of the ear, by means of 
a special device designed by Prof. Peukert of 
the Brunswick Technical High SchooL 
Tbe ototherm. aa the new apparatus Is 
called, comprises two disk electrodes—one of 
which Is fixed and the other rotatable—con¬ 
nected up to a circuit Into which a capacity 
and a selMnductlon coll are Inserted. The 
two electrodes are arranged in front of each 
other, at a distance of a fraction of a milli¬ 
meter, the Interval being taken up by a layer 
of oil or alcohol, renewed by a continuous sup¬ 
ply of liquid. Tbe movable clectrotle Is set 
rotating by a small electric motor. The two 
electrodes are surrounded with a sheet metal 
cover, preventing any projection of oil (or 
alcohol). A continuous or alternating current 
^ tension connected up to the two electrodes, of 
course, produces In tho oscillatory circuit alter¬ 
nating currents of very high frequency, the 
nmator of cycles of which Is controlled by 
ciioq^g a proper caiwcily and self-induction. 
The self-induction coll Is coutiled to another 
coll 111 which high frequency altenuitc currents 
of a tension depending on the nuralier of spires 
of this coll are produced. The effect of mutual 
induction between tho two colls h* controlled 
by varying their degree of coupling, 1. e., by 
Inserting them to n variable distance Inin each 
other. Tbe terminals of the second coll are 
connected up with the electrodes, one of which 
■hMippi. (a light brass electrode coated with deer skin 
and moistened with warm water) is, before 
starting the apparatus, cautiously introduced as far 
as possible into the external part of the ear to be 
treated. 'The beat generated by the high frequency 
currents is’controlled In as simple a manner as possible 
by shifting tbe colls, and Is Increased as far as the 
patient Is able to stand It. The consumption of energy 
of tbe apparatus is extremely low; the ototherm is 
conneoted to any Boetil||; like, an hlectrte lamp. The 
degree of beat which can bo endured by tbe patient 
variM from one person to tbe other, being even different 
for the left and right ears, respectively. The duration 
of R sitting U for each ear five to ten minutes, and the 
iramber of sttflngs one to three per week. Some cases 
are cured to a fortnight by four to five sittings, whereas 
others require a treatment lasting several mouths. 
Any cases 'susceptible of being cured by this meth¬ 
od show already after the first Slttlhg a notable 
Improvement 

In view of tbe satisfactory results obtained to a num¬ 
ber of cases. Dr. Hamm does not hesitate to declare 
that otothermy Is a tbsraiHNitlcal pwcenw, allowing 
cthmmteai affections of tpe tympanum and dmmlcal tor 
fiammathms of the middle ear (oHMr) to he cared. It 
atfords a means of Qomhgtto^ parilal deatosaa con- 
aeentlve on euppuratteu of the middle’ ear, even to case 
this leqaires an eatemdte aaigtcal etpstattea^ Otofhdvtey 
itam or eoiabtoM li^ wemd 

al«> Item at taut to eiMrtaJn 
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T SB MBi^iqn «Md)od «C naktiic Oagtr prlnta «l«arly 
«iBl% i« to aptiakle tAlctm powder, or alatBlalnm 
powder pt a {Mfepamtloa ef, tiialk and tnerenty arm the 
MHpeeted epo^ and then bruKb the spot sllidktly with a 
. eoCt damat’a hair tonudi, when the Unea of the linger 
tip abow np In white. The writer has recMitl7 dlseov- 
eeed another wap to secure these tnowesslans la black 
or brown black, bP chemloal means. It a linger print 
la made upon a piece of bard*eurtaoe paper, or an Im¬ 
pression of the thumb or both, a rerp flue powdsr of 
dried acetate of lead map be scattered over the plaose 
where these Impressions hare been made and then the 
psper sbonld be tapped so as to tree the surface of the 
superlhious powder, after which the qiot should bo 
submitted to the fumes of sulphide of ammonium. The 
roarklags will then develop Immedlatelp Into bold clear 
lines of a brown black color, due to the formation of 
sulphide of lead. 

If duelp powdered drp chloride of silver be used Instead 
of acetate of lead, the sulplus powder being removed In 
the same wap by tapping the paper, it will be fonnd 
that on exposing the paper to the action of light (miid- 
llght If possible) the Unger prints will develop per¬ 
fectly. Of course from these developed Impressions a 
negative Uiap be made and prints made therefrom, 
either bp direct printing, or by development. 

It has been found by testing that If the paper em¬ 
ployed for this class of work Is coated with plain col¬ 
lodion so as to make It non-absorbsnt the Impressions 
iMCome very brilliant, and can be fixed by floatMg the 
paper back down upon a mixture of snlphurle ether 
and alcohol In eaual parts, the penetration of which 
softens the collodion surface, causing the sulphide of 
lead, or reduced silver chloride to adhere, A finger 
print npon a glass tumbler, a glass pane, or upon office 
brass work can be brought out distinctly in black by 
placing a piece of white paper In the tumbler In cylin¬ 
der form. A negative can be readily made from the im- 
presslou. Acetate of lead appears to give blacker Im- 
firesslous with the aulphide of ammmiiam. The aooom- 
panylng photographa ahow finger prlnta rendered vlalble 
by sulphide of lead and by chloride of silver developed 
by light 

How TelerniiiM are Smt in China 

By R. R Chambers 

T he Chinese written language has several hundred 
thousand different characters. None of these can 
be spelled so as to Indtoate accurately how they are 
pronounced. Besides there are hundreds of ways of 
pronouncing each character, as there are hundreds of 
spoken dialects In China, although the book language is 
the aame throughout the country. How is it pooalble 
to send a telegram In such a country and In suCh a 
language? The dlfflcultlos have been overcome, and It 
la really lees trouble, and less expensive to send a 
message in Chinese tha)u in English. 

The telegram published herewith will help to make 
the matter plain. There Is In every Chinese telegraph 
office a special dictionary, or catalogue, or code book, 
whatever you may choose to call It, In which the char¬ 
acters are numbered from one on up. A total number 
of 9,909 may be catalogued under the present system. 


Fifiger prints rendered visible b L 



Finger prints developed bp light efter treatment 
with chloride of silver. 

A certain number of blank spaces have been reserved 
to add special characters from time to time. The send- 
er of the telegram simply writes hla message in the 
usual way. The operator will probably know the num¬ 
bers of most of the characters. If not he can readily 
find them In the catalogue. For each character he 
oenda five Morse signals, e. g., 0013, 0013, 0414, which 
represent the characters “Tuan Shi Kal,” the name of 
His Excellency, the president of China, who sent the 
telegram here reproduced. It will at once appear that 
only ten different signals are needed for telegraphing 
0900 different characters In Chinese. By splitting up au 
unusual character Into Its common parts it may be 
easily sent Private oedea are rpadlly prepared with 



power la taken off through gcars—at one point to drive 
two cross shafts provided with nlggerbeads which serve 
to move the lighter backward or forward to a better 
position to loud, and at another to drive a vertical 
shaft which In turn operates a secoudur.v shaft running 
lengthwise of the schooner. The latter serves at each 
end as a head shaft for the two 16-lnch distributing 
elevators. 

The lighter Is loaded to Its full cnpiiclty at a grain 
elevator and towed alongHliU* of the liner to l»e loaded 
The capacity of the lighter Is etiuul to a day's work for 
the main elevators which draw from the bins amidships, 
and the smaller (list rlhutlug elevators fore and aft de¬ 
liver grain to the main bins at a rate which Insures all 
the hoppers’ cmptyiug simultaneously. 

Smoke Helmets for Firemen 

By J. R. Schmidt 

T HK helmets pictured herewith enable a fireman to 
remain in a smoke flilod room for an iiidellulte 
length of time without resorting to tlie use of oxygen 
tanks to sustain life. They have rcx-ently been adopted 
by the lire department of Cleveland. 'I'lie new de\’iee 
consists of a canvas lj(N>d. somowhnt similar In appear¬ 
ance to a diver’s helmet, with iiilen stiunrcs admitting 
light. This fits closely over the head nod shoulders. 
Prom it trails a hose which reaches down to the Uoor, 
through which air Is carried to the wearer 
As heated smoke, fumes, etc., have a tendenry to rise, 
there is, ordinarily, more free oxygen in the smoky 
room close to the floor In walking around In a .smoke 
filled room the wearer of the helmet breathes the air 
taken from the floor by the trailing hose ,Vlr valves 
In the top of the helmet afTord eH«>ais> for the exhuli>d 
air so tliat a fresh suppl.v Is always recehed from the 
floor. To prevent Ihc hose from eollapsliig a splrnl 
spring runs Us entire length and a lu'avy end keei)s the 
hose always near ibe floor. Kxi)eriinenls have shown 
that a person can remain In n smoke laden room for 
20 minutes after the end of the hose is closed. The ad¬ 
vantages of this helmet are that it dlsTMjnses with heavy 
oxygen tanks and nniy l»e worn by man or woman of 
any size, to whom It may Is* adjusted in less than a 
minute’s time. 

The French Prohibition of Inflammable 
Celluloid Films 


A l<rrKR Deceml 
picture may i 


uninflammable film must Ite vised Thomas A. Kviisnti 
issued the following statement when Informed of the 
now French law: 

‘There Is no possible material known that takes the 
place of the present celluloid fllui. In this country the 
Insurance companies have been so strict that everything 
pertnliilng to the film and maelilne Is InoiiKCfl in Iron 
and asbestos so that the chanee of a Are Is rediieial 
almost to Immunity. Out of l.’t.iHiO moving picture 
theaters we searev'ly ever hear of a lire, although the 
theaters are running almost eoullnuously ’I’he amount 
of fliiu stored In the fireproof booth at unv one time Is 
so small that It Is dlfllenll to Imagine luiy danger to 
the theater even If the whole amount shoulil burn up 
A proiierly designed mnebtne provides Immunity aside 
from the tlreprvKif booth.” 



FinmAn’a amoke helmet with intake near the floor. 

this ayateni. Already the chief cities of the country, 
and many small places have telegraph offices it Is 
hoped that under the republican form of government 
the whole service will be extended, improved and made 
less expensive It may be of interest to mention that 
tbe telegram putdlsbed herewith Is an appreciative reply 
of Prealdent Tuan to a telegram which tbe writer as 
proaldent of the China Baptist Conference sent lo him 
upon the occasion of the call for special prayer for 
China. In addition to the ordinary wire service, China 
now has several powerful wireless stations, and ar¬ 
rangements are being made to cover the country with 

them. 

Traitfifnining a Schooner into n Grain 
Lighter 

S HORTLY after tbe directors of the port of Boston 
succeeded In getting the Hamburg-Amerlcan IJne to 
rillft a part of Its business to Boston, it was discov¬ 
ered that there was no grain lighter In tbe harlwr with 
Buflident elevation to load tbe new lluers. 

In this einergenoy. the schooner “Ellen M. Oolder” 
was secured and practically stripped. 8he Is 103 feel 
long overall, by QS-foot beam and 660 tonnage. Bins 
with a capacity of 22,000 bushels were built In the hull. 
An engine was tlien Installed In the stern and geared to 
a shaft running ferward to a point about half way t«i 
the bow where a rope abeave transmitted power to tbe 
head shaft of the tote main SO-lhcb bucket elevators, 
TO feet above tbe deck. 

At tSTO polati between the euglao and tbe rope drive, 



Sebooner converted into a grain lighter. 
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What Are the Ten Greatest l^ventiQns of Our Time? 

The Second Prize Article in the Scientific American's Invention Contest 

By “Altair” (George M. Dowe, Washingtont D. C.J 


W HEN one conitMeni Uie vast number of inventlona 
of our time, aud endeavurH to compare tbem aa 
to their relative Importance, there 1 h auggeated to the 
mind, as a bnelH of comparlaon, the Inventions of other 
times, and also tlie question of the origin of Inventions 
generally 

We may perhaps l>e accustomed to think that all 
InventiouH are of comparatively recent origin, but a 
glance at man even In the savage atate, will Indicate 
(hut such Is not the case. 

lu man's earliest struggles for the means of aub- 
slsteucc, he was obliged to invent some means to aid 
his natural powers In procuring his food, his shelter, 
and his clothing, or else lose In the race with other 
nnimnis contemporary with him, and many of which 
were more powerful than he This contllct arose from 
the liegliiiilng. Man could not fly. like the birds he 
sought for food, nor burrow like the l)eur, whose skin 
he coveted for a cloak. Ills problem was to Invent 
missiles that could move faster than the objects of their 
pursuit, and to create tools for digging and compel 
burrowing animals to quit their deus. As the modern 
Inventor Is ever seeking to Improve the Instruments he 
uses, to adaid them more tJerfectly to hla needs, so the 
geuliis of early man was engaged In adding speed to 
Ills feet, momentum to hla flats, and strength to his 
grip 

lu one usiieot then the history of humanity may lie 
viewed as the history of the development of man's In¬ 
ventive faculty, and thus vlevvett man has l>een an In¬ 
ventor from the earliest times and InveutlonH Imve been 
made lu resiKinse to needs; In the desire to bring about 
larger results by less I'xjveudlture of effort. 

The ]uost lmi>elltug of the ueeds which have stimu¬ 
lated the exerdae of the Inventive faculty, have arisen 
from the dt>8lrc for food, the desire for shelter from the 
elements and the desire for rest and bodily comfort; 
and while few and simple In savage limes, and won- 
derfull.v numerous in modern days, yet they may bo 
referred bai'k to the same stimuli whleh Impelled the 
savage to Invent the flint tipped arrow or the Are stick. 

As man emerged from the savage state aud became 
more and mort* civilized, to these primary needs were 
added others, the most important of which was the 
need for means of coromuntcatlou ns distinguished from 
transportation, the need for means of transportation 
having arisen incidentally with the production of food 
Itself. This need for means of communication was early 
suiiplled liy the tnvontloii of writing, and after the lapse 
of centuries, It was further supplied by the Invention 
of printing from movatile type 
From the earliest civilized times then, It Is clear that 
the most Important of iniin's activities have been direct¬ 
ed to the production of food and the materials for cloth¬ 
ing and shelter: to the trnnsiKirtallon of himself and 
his iiroduets from one place to another; and to means 
of cum ninn lent ion 

The ItnjMirtance of an Invention therefore, may be 
Jndgtal, by considering whether It has aided in pro¬ 
duction, In traiisportiitlou, or In cumuiunlcntlon, for un¬ 
less man can priKMire his jirlme necessities and trans¬ 
port tbem, without using up nil bis strength and all 
his time, he would have no opisirtunlty to develop the 
tine arts, llternturo or sclenee, and the civilization of 
our own time would not be (losslble. 

ItHsed on the foregoing considerations, the ten In¬ 
ventions selected as of greatest Importance are as 
follows 

Klectrlcal Fixation of Atmospheric' 

Nitrogen 

Preservation of ttugar I’riHlncIng Aid In 

Plants Production 

High Speed Steel 
Tungsten Filament. 

Aeroplane. 

Stepm Turbine Aid In 

Iiitornnl ('omhustlou Motor Vehicle ’ Transportation. 
Pneumatic Tire. 

Wlrek*ss. ■] Aid In 

Composing Machines. j Communientton. 

Electrical Fixation of Atmospheric Nitrogen. 

For onr food wo are dei)endent itrlmarlly on the s^dl 
A most ImiHvrtajit element In the growth of plant life, 
as Is well known. Is nitrogen, nnd It Is an Important 
j)roblom. how to supply this Ingredient artificially and 
cheaply so as to preserve soli fertility Of compara¬ 
tively ret'oiit dlacovcry are the uicrlfylug organisms, 
which have the abi^ to take nitrogen from the air, 
hut owing to the great number of varieties of these or- ‘ 


Mr, George M. Dotoe, the author of the eteap 
puhUthed on thU page, 4s the winner of the second 
prise, value one hundred dollars. In the contest an- 
nounced in onr issue July 5th, 191S. 

Mr. Dowe very systematicaUy classes all common 
human activities as relating either to producHon, 
transportation or oommwnieation, and then consid¬ 
ers in turn the principal contributions of recent in¬ 
vention, to each of these fields. 

The atmospheric fteation of nitrogen on an in¬ 
dustrial scale shows signs even at the present day 
of rivaling in eetent the production of nitrogen 
(impounds from other, longer established, but less 
inemhaustihle sources. There can be little doubt 
that Mr. Dowe is right in placing the dtvelopmcnP 
of this industry at the head of kts list of inventions 
relating to Production. 

Aids to Transportation show a particularlg bril¬ 
liant record of ncto developments during tho last 
twenty-five years, and many will be disposed, like 
Mr. Dowe, to place the aeroplane at the head of 
thu department, though only the future can show 
just what the aeroplane is yet destined to achieve 
for mankind. 

And as to aids in communication —token we count 
the lives that have even now been saved by wirciess 
telegraphy, who can doubt that in this field the 
inventions of Herts, Marconi and the other pioneers 
of electromagnetic wave signalling stand firstt— 
Euitob. 

ganlsms. It has not been fmmd enllrely satisfactory to 
use them for Increasing the supply of nitrogen In the 
soil, so that fertiliser In the form of Chili saltpeter Is 
used to an enormous extent. 

The question that naturally arises, to; the quantity of 
this material available. 

Rased on careful calculations, Mr, ISdstrom, In a 
iwper read before the American Electro-Cbemlcat So¬ 
ciety. estimates that the mines in Chill will be ex¬ 
hausted about the year IMO. 

The discovery, therefore, of a process commercially 
practical, by which the exhaustless nitrogen of the 
atmosphere may be imprisoned and used to support 
plant life, to to be welcomed as a great qcblevement 
It has long been known that the electric spark, passed 
In air, praduced a combination of the oxygen and nitro¬ 
gen, giving an oxide of nitrogen. The problem was to 
do this on a commercial stale. ^ 

Through the efforts of Bradley And Ldrejoy, and 
Blrkoland and Ryde, apparatus have been Wfetted by 
wblch tbe electric current to used to such advantage 
that pure nitric arid can now be produced In sufficient 
quantities to make the process « commercial success 
From the acid, fertilizers In the form of nitrates are 
made by well known means. 

Preservation of Sugar Producing Plants. 

Tbe value of sugar as a food to so well recognized 
nowadays that no argument to this end to needed. 

In the making of sugar, however, it has been neces¬ 
sary, under processos until nx^ntiy known, to get the 
sugar plant to tbe presses while fresh, and consequently 
tbe entire product must be bandied during tbe harvest 
season. This makes It necessary to have tbe refining 
plant of sufficient capacity to handle the product In a 
short time 

Mr Georgo W. McMullen of Chicago has discovered 
a process of preserving tbe enne or beets for a long 
time without losing any of the valuable sugar content. 

In tbe case of beets, for example, they are reduced 
to a desiccated and finely comminuted condition before 
the sugar is extracted The raw material thus treated 
can lie shlpiied to refineries having the moet approved 
apparatus, and tbe refining can l>e done at letoure. 

The carrying Into effect of this proceu means a great 
Increase In the supply of food in the form of sugar, 
and therefore places tbe Invention among those of the 
greatest importance to mankind. 

High Speed Steel 

The discovery of the method of tempering so-called 
tungsten steel by which tixils made of it wonld cut at 
or near red heat, and not low their temper, can be 
called nothing short of marvelous. 

.To make a tool for cutting, with a keen edge that 
would hold, has been so Important to man, that in all 
stages of his history, from the age of flint to the present 
day, he Ip found endeavoring to improve its cutting 
qualities. 

Tempering waa very early dtocpvered, osctainly haloes 
tbe Christian sra, hnt dm practice frc« the .Mrttost 


times has remained substantially the sUMk nstU 
Messrs. Taylor and White dlscoverojl thetr prooeas. 

According to all tradition, a steel must not be hegted 
beyond a red heat when being tempered. What could hie < 
more astonishing therefore, than to discover that ly 
beating tungsten steel to almost a melting temperature 
and then cooling, a hardness was produced that wgs 
heretofore unknown and that tools so made were able 
to cut at such a speed that they became almost red 
hot without losing either their temper or their euttlng 
edge? 

But those are the properties of this new kind of steel 
and its production has doubled at least the catting 
capacity of tools made of it. When one can Improve 
a tool or a machine so tiist its efficiency to increased 
five per cent it to considered noteworthy, but when 
the gain to one hundred vet cent, the achievement to 
nothing short of revolutionary. 

Tungsten Filament Lamp. 

The production of fire by artificial means has been 
Justly regarded us the greatest Invention lu the hlstoty 
of the human race. From tbe Illumination of a fire 
to tbe Maida lamp of to-day is a great trlaippfa, but tbe 
step from any one to another and better of tbe varions 
lllnmlimnts which have marked man's progress, was 
no greater than has almost yesterday been made in 
the step from the carbon filament to the tungsten fila¬ 
ment lamp. 

The very great Imtioriauce of tbe new lamp can be 
aiqireriated when it to remembered that the tungoten 
lamp gives tbe same Illumination for a little more than 
one third of the energy required for the carbon lamp. 

To Messrs, .lust and Hsnaman of Austria to due 
the credit for the discovery of tbe process by which a 
tnngslen filament could be produced which was coherent 
and homogeneous It remained for Dr. Ooolidge how¬ 
ever to unfold a process by which tungsten could be 
successfully drawn into a wire and by which tho per¬ 
fected lamp of to-day Is made tsisslbla 
Aeroplane. 

It has been suggosled lu the early part of this paper, 
that transportation was incidental to production. In 
fact, it has sometJmos preceded it, for before tbe man 
of tbe woods could catch his game he bad to trans¬ 
port himself to tbe place where tho game exmld be 
found. 

The means of transportation used has varied with 
the surroundings. In the frozen lands, the sledge and 
snow shoes are tbe aids lu the lirtered wood, leggings 
as well as shoes were worn. I5ncb of these devices gave 
Increased speed nnd saved time. 

It is In the race with time that man has made re¬ 
markable iirogresH. Fast laiats and fast trains now 
take him from place to place and the time devoted to 
tbe iirocuriiig of Uie prime necessities, to being ever 
reduced. To these achievements by land aud sea, has 
now been added another, the ootajuest of tbe air, thus 
widening still further the field of available modea of 
transportation. 

To Langley and to tho Wright brothers must be 
awarded the chief honors in the attainment of mechani¬ 
cal flight. Ijongley furnished an Immense amount of 
data upon which the Wrights worked, while they found 
out what was necessary lor stable flight. 

Steam Turbine. 

Tho Bteatp turbine marks a new era In the utilisation 
of steam as a prime mover. Its introduction has 
brought about a revolution in the design of high iqwed 
machinery. It contributes to production and also to 
transportation; to production through its application 
to tbe generation of'JSiftlcctrtolty; to transportation 
through its application to the swiftest steamers. 

Mr. Parsons, to whom the greatest credit belongs for 
the introduction of the turtdne, has performed a service 
which surpasses in Importance all improvements lit Che 
utllUuitlon of steam since the days of Watt. 

Internal Combnatlon Motor Vshtcls. 

The wonderful ciasHctiy which the Internal combw- 
tioB mowr vehicle has given to iranspoltstion gives It 
a place among tbe greatest modern Inventtons. Bvt 
this to not its only field of Impoitanee. It has bean 
applied in production' also, and it to Ih thto flhld Hm 
its use to beginning to h» more and jaatfi ajgflfiMltntcidl 
Not only in the large tractor by which eeveni tiimwg 
«ra,plowed, harrowed god seeded at e»s operation, but 
In the email iw)>i«mene mm ttoe to tjhs wonderflHi 
A'ddptoMMW ttf^to fa«hfivif,,raW^ 

,Wlito numerous tnrmitfiw toive contHfewtefi 1ft tW 
deveioittnent of rarimm 
vdbtols bf today, 

. 
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*o Apfmirni. 

CONVBRTIIILII VVB inA(;«.~~0. anmiM, 
m n. «in At., Maahottoi). K. Y., N. Y. Thi« 
«|rt«r WWW to w tbo Botore of o fur uioeo. 
wliUb m$r Wiodlly ehnnitwl from one form 
•r iWilKioo to oBotbor to ttMt tb« owoer of 
tbo tpunnnnt nt one time or for certain occt^ 
|(ioai|i nwi' uw tbe piecv, for tn»t«ov«. aa a 
MMt ond afoin, aa wben weartnit a fur coat 
■ho mty convert the ocarf into a moS of either 
dM t^s of pillow dealpn. 


ItIdNALINO DEVICB rOR nSTIMATINCl 
OI«rAlfC»NS.~-J. tt. Smith, iiSai) Ward 8t., 
Refktlef, Cal. Tble itiTentloii comprobimda the 
DOe at the tranunlttlnp atatlon of on necillator 
fdf Hertatan wavea, or their eflulvalent, which 
travel directly through the ether at the apeed 
at light, and a bett or other device located 
under water for propagatlni; acouetic dleturh- 
ancea, the receiving atatlon caiiiprpbending a 
wave detector roaponidvc to the oaclllator, and 
aiao including a sound-cuntrulled telephonic 
tranimltter, tbla and the wave detector iKdng 
arranged to control currenta paaalng through 
a talepbone Wiceivcr. 

Of Itttnreat no Varmoiw. 

COtiTTVA'roll.-.-J. B HaNHAM and G. 
VAMca, Sandford, Ind. The preaeiit invention 
eontemplntea overeonring the iieeeaaity of eul- 
tlvating with two operation*, an object be 
lag to provide moana whereby cultivation and 
deatrnctlon of undealrable grou'th may be per¬ 
formed between the rowa of plant*, Imth Inugl- 
tndlaaliy and truanveravly, almuItanoouHly. 

CULTIVATOR.—V. LaunK, Stillwater, Okla 
The Intention here la to provide n wheeled 
devico wherola the whevhi are ao connected <b 
the cultivator that the driver may alniultancoua- 



CianVATOU. 

ly ewing the wheel* with reapoet to the culti¬ 
vator to change the direction of movement of 
the cultlvetor, and may hold the aald wheel* 
at any deatred angle with reapeet to the cult! 


Of Uoueml Intereat. 

BLUH PRINT KKAMB ~J A tn««KH*B 0 . 
810 H 2«th St„ Manhattan, N Y, N Y.. and 
J. W. HAnTi.lgB. N y, N Y The primary ob¬ 
ject of thl* Invention 1* to au nioniit a plural 
Ity of binding atrlim upon the main frame 
and to operatively connect them aa to make 
them all operable alinultaneoualy hy n ainglv 
movement of an aetnatlng uieintH>r 
C O N C R W T M CUNBTKIH’TION - (J F 
liiLta, Cottageblll, Fla. In the prevent patent 
the Invention baa reference to eoncrete eon 
■tructlon, and It ha» for it* object the pro 
Ttolon of molda for conrrote window framea, 
and meana by which the aaHh pulleya and 
walghta may Inj dtapoaed In the concrete frame 
BOTTLE CLOSURE.—R. E. RaDlHNii. 1838 
So. »th St., Terre Haute, Ind The Invention 
provtdea a eloaure which I* more annltary than 
the ordinary panteboard diak. Thl* la due to 
tho provialou of a cloth «trlp which fomia an 



anmtinry rlware merolmr and prevents tHrt 
nnd doct from entering the >Kitthi While the 
nukln chMore member U hclpg removed. It gite 
peovfde* n dnvloe having a eloaure of the typo 
dewrUMd whieh may be mdllr taken off nr 
appUejl to thn bottle, 


etttl «r thfi Jiiitndipai ohjacte of 
wat tp ixmMt a klln havlnt a tnulw] Rite 
•tomitm !«pa»ay mateclal tHdng tiandlM 
4WmlM|lt ttta ttiln atatHiiui,' to ptweide a 
,|i3#t;nmna •.to-'cnwy ,mht«rtni helwi; 
SigiM., A a waPM vt fWMi ta pw- 


vent admlanfain of htht to the motel frame and 
rotating pane of the plntfofnw named; to pto- 
vlda a plnmuty of ptetfttfma ttranged In eon- 
Jnhetion with the above mentioned platforma 
to coniine the heat within certain areas; to 
provide for preventing pocketing of air; to 
provide for nriklng burned atmoapberic air; 
awl to provide meana for realating heat of a 
degree higher than that regalred tor the burn¬ 
ing of material being handled. 

DBVBLOPINO TANK.—J. H. Oaoeaui, 
Douglea, Aria. The aim of this inventor la 
to provide a main tank tor holding water, and 
so arranged that a rontiauans flow of cooling 
liquid may be passed through the main tank 



DEVEiAirtna tank. 

during the operation, together with a plnral- 
Ity of auxiliary tauka for contalnlag the varl 
oua fluids, supported in the main tank, and 
mean* In conneetloii with the main tank tor 
holding one of the auxiliary tanka of the main 
tank. 

PENCIL,—J. A. WALua, a» U 8 FidoUty 
Bldg., Baltimore. Md The tiiventlon is of uae 
more particularly for pencili for writing orna- 
nientaitwlgni and the like. The eaaentlal object 


OKNAMXHTAL SION WIITINO PgNOtt. 

la the pruvtalon of a pencil core so formed 
that In writing a aueeeaalon of sign* a rlbbon- 
llke appearance wilt he given, which will show 
n progreaalve development of striated form, 
whereby an erasure or interpolation may be 
readily detocled. 

FIREPROOF PARTITION.—O. H. OlBA- 
■ttivta, 1.840 Roonc Ave, Bronx, New York, 
N. Y in order to accomplish the purpoRc of 
tbt* Inveuttun u*e i* made of fireproof boards, 
of plaiter or the like, ant up on edge and 



abutting at their odgea, vertical bars attached 
to the floor and ceiling of the building and In 
contact with the opposite faces of the aet-np 
boards, and longitudinal rods held on the said 
bar* adjacent the faces of the said set-up 
boards, 

Hardware amd Twola. 

HICROMETBR CALIPBBB.—T. H. MOuma, 
1813 E. 24tb Ava„ Oakland, Cal. To obviate 
several dldlcalUc* Mr, HUUer has ioveotsd a 
caliper which refer* mure parttcularly to the 
class roniprlslng a U-frame, having a remov- 
abls micrometer screw at one end and a grad- 



HIOHOMBTKB CALiraiS. 

unted, adjustable and rsvernlbie msanaring 
pplnt at the opposite end and clamping'mer — 
■ ■ tho head* of the Il-frawe, 


point, any measurement from aero to the glM 
pt the U-frame may be made. 

Mdr LOCK.~W. B. Kaxwwa. and 0. c. 
WttXtmA, care of }ohn BHventrot 1 W. Mth: 
»»., New York, N. T. Thl| Inveatian fnettt- 
tatm the appltcatlaa of the nut with the least 


Mmovnl wben desired, the construction, how¬ 
ever, being such that the nut is positively 
lock^ preventing accidental or unintentional 


Haelilnna and meebnnlcal Devices. 

CANISTER StlPPORT—A. H CnaXAf, 45 
Hamilton Place, Tarry town, N. Y This in 
vention relates to a convenient lueehanlam fui 
supporting a oanlater designed to hold tea 
floor or any commodity; and it also Include) 
means for mounting thn support upon various 
flxture* and for supporting aheivea or tho 
by the aid of the canister supp<>rt 

VALVE aEAR.—C. B. PluiR, 408 R. 0th 
St., McCook, Neb. The invention provides 
means for readily cbanglng the lead of valve 
geara of the Walscbaort type Thu cuniblua- 
ttoo lever U provided with a slot, In wbli-h 
slides a block connected with the valve sti-in, 
BO tiiat this lever may be raised by a link cuu- 
neeted with an operating device In the engine 
cab for cbanglng the lead of the engine. 

DATING MACHINE.—K K. tianooav, Cen¬ 
tral City, Kan. Mr. Gregory’s Invention re¬ 
lates to dating macblnea particularly for use 
In banka, real estate and loan offlees, and more 
parttcularly to an apparatus embodying atamp- 



DATIWO MACRINE FOB BANKg, OmcKH, KTC. 

tng wheels for the years, months, and days of 
the montba, having means for advancing a pre¬ 
determined number of day* through a tingle 
aetnation of a certain portion of the machine 
for this purpose. 

ANIMAL TRAP.—S. P VaaNBB, Cristovsl, 
Canal Rone This trap Is more especially de 
signed for caging animals alive and uninjured, 
and arranged to permit ready concealment, 
to provide aecesa to the trap from every direc¬ 
tion except the bottom to prevent the escape 
of the animal caught, and to protect the caught 
animal from attack by other animals 

VnoJECTING APPARATCB-n. Kbiwibb, 
168 Brown Place, Bronx Borough, N Y , N Y , 
and C- F. Dbwbt, same lM)rougb The Inven 
Hon provides an apparatus for use bh a dls- 
solvlug view apparatus for projeettug pictures, 
advertlsemeiits and the like singly or for use 
in roouectlon with a moving picture machine 
to permit the user to display the pictures on 
the screen while the fllm In tho moving picture 
machine Is changed. 

Part^lnlogi lo BecroalloD. 

TABLE ABCHEBY.-J. Mobbison, .1*.. 314 
Gage St, Glens Falls, N. Y Tbla invention 
relates to games; particularly archery, the 
game being characterised hy a target board 
of pecnllar eonstrurtloo adapted to lie used 
with a number of darts or arrows, the eoaetlou 
of the parts being sueb that the target will re 
tain the darts and arrows when brought into 
engagemeut therewith 

COASTING DEVICE - D OiNOni-D, 808 Wa 
tor St, New York. N Y, Thl* Invention refers 
to pleasure devices and particularly to devices 
used eipeeiaily hy children in coasting on pave 
manta by the use of wheels, or upon snow aril 
Ic* by means of runners The device I* Im¬ 
proved with respect to the ataerlug nieehaiilarii 
and adjustability according to the stature of 
the user. 


tny of tbeie pateuta will 
h« tumlabed by the UciBNTiric Amibiuas for 
tan cents MCb. Please state the name of the 
patentee, title of the Invention, and date of 


Wa wish to call attention to the tact that 
9 are in a position to reader n>int>etAnt ser 
vlcea In every branch of patent or trade-mark 
Our staff la cbmposed of mechanical, 
eiectrloal and chemical experts, thoroughly 
trained to prepare and prosecute all patent 
applications, Irrespective of the complex nature 
of the subject matter involved, or of tbe spe- 
oiaUied, technical, or sclentlflc knowledge re 


We also hare aaeoeiatos throughout the 
worid, who aSBlat In the proeecutlun of patent 
and trade-mnrk applications died in all roun- 
trlM torelfD to the Doited Sutee 
Muhk a Co., 


6 r Rtrwt, N. W., 


PATENT ATTORNEYS 



Traoi Marks 
DcaiQNa 
CoRVRIQHTa Ac. 

INVENTORS .rr to ron,mso.n.<o .ritl, 

Muon A Co 361 Bnudwav, New York, m 
62S F Street. Weshlnaton, D C . in tof.r.J to 

Trede-Merlu ....l CepvrighU rotuirrr.l ’oeTma 
Patent* * 0.1 Foreian Pelent* .ocurrd 
A Free Opinlen i. to tho pr.,h.l>l. P.trnl>bilit) 


cust to patniler in the Sciantific Amarican. 

MUNN & CO., 361 Broadway, New York 

Branch Office 621 F St. Weshlnaton. D. C. 
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las* than four nor more thi - 
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AGENTS WANTED 

WANTED—OnoiHvaon each locality a* agent for 
eomplat^^to ^llah Mo^. Kelf-Wrliiglii^^^opK^n 

HrikorMo^lo ftoSo OrancT Ave"o^hlXto!'A 


nentloliA drmi 


300 to 400 e;, Proflt to Agent* »r 

oed U 8 Fire Extluiulshen, Tre.. 

Irdor* repeat ExcTubIvii torrltory lo roiinly iind 
)l*l Mgr* Unltnd MOc Oo . JelicirBon,'Toledo () 
AOENTS—^Vou can't ^*II(^ to aoeept ordinary 


AGENTS make big u 
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BUSINESS OPPOBTUNITIEB 


PROFITABLE BUNINEkH of your own Uecoine 

-. . peppocenUtIVB* and tell high grade 

__jlrta, also guaranteed KWeatera under¬ 
wear, hosiery and necktie*, direct to the homes 
Write Rteadibst Mill*. Dent 84 r'nhnoi N Y 


n: 

ite Rh 
WR A UR lookinff 

c . 


kl commercial Inven¬ 


tion Vhiihha^i;^.;^ _ .. 

you have a well OnialiHl luodel let ui hearfrom you 
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INVENTOR, voung American requires backing 
Has dist'overed a valualilo iiniirovement fisr wirelessly 
controlling torpeduea and alrKrati Invention will 
revolutionise warfaro and urovide an elllt.leut coast 
defence 1* capable engineer-detigner with e». 
pielenee to direct thl* work rrouoiwM Ui retire from 
practle)' and devote hi* time to development of bla 

aclentifli ally Inclined who can afford the neciwaary 
support lllghret refenmeo* hh to ability and char- 
aevT Will talk only with prlnrlpol Attorney, Box 
T73. New York 

FOB SALE 

AdJu*lablo Rest, for Bods. Ideal for the tick andeo - 
valeectiig. easily oiieratwl Pat d Vending Machlin 
Adapted fur Huiall packagn. Is ui at urcurate. simple 
andMfg cheap pat ponding L K Bier Curvullls.Ore 
FDlt SALE New Patented Molding Machine 
Would also bti propared to oiiuir Into partnership In 
a foundry which uiaiiufueturr* for ritoiiHlvo trade 
K Krltt, 330 North at lleUiluhoni. Pa 
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FROM NOTHING TO NINE MILLIONS 

tn th* npw "Tbif I'raiuliiiii hjBIgiii Iff Kpriliig 

mih jici?' TU*in U airtofutor*K R u!, |||. 

mvihHlfl. vni S Market Strral, C. hlLAfo, 
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SCiENTinCAMEIQCM 


Wiirrrec. AnAMiB Onr 10,MW Ktadi 

GQIBMTEB MdSbetaf 

D Dll cure whiuho-mmu* 

B K IJ S n E. S r^v.^*M.tUn 

T«!l«t.8i»Tiiif.H«ndioia, 

Always SuK-Nawar Fall mad oUmt BnuhM m»d». 

JOHN L WNITMC-I. I. ADAMS CO^ mt»ianmimmkmm,M»am,v.LiL 


Your Earning Capacity 

pC^ bebcrMs^ 


5i?"uMind pIX 

In Dniwinz, Mlniatlns ami Plan Rm4*m 
M achanloal, Anhltaclural aiHl ■InuMunl 
brallln* and Uailsn. Ondvatu In danHUtd/ 


dayaai 

iK •Mi%aagSlk*taa^riv aaLTutpaNa 
aoXwliathernaYifin^rbama Mud^woriL***'**' 

<m»«ia»iaaalaalOaU«»«,loa4LafaTl»wtld« ,OMia«a 


SflNOOW 

Kerosene i.'ii-n.,., 



'^HE first five minutes 

are acknowledged the^^^^^ 
most important period of afir^f TMSia 
Insurance after the fire is eotU', 
but a big MOGUL fire enmt on the 
spot befere the fire is better^ 

Fire iniuimnce reimbunes ^rtially for the 
actual, material loit — the jBti of property 
covered by the policy. Nt^olicy can repay 
the lott of life, valuable correspond¬ 
ence, order*, etc. F 

Prelectitu againit fir^however will nfe- 
guard such valuableij aM the moat efficient 


Fire 

I Extiagnialier 


protection obtainable la £ 

MOGUL 


CRUDE ASBESTOS 

01R£CT FROM MINES 


g\ \ evetyarberc that eAciant Sr* 
.,# ] \ proIcctidB la Beaded It threw* 
jl 7 ]f I aatraamafchamkalaalutioB 
tethahai^tafaSvatterr 
hnlldiBB.TEiMBmiahanu. 
I naptha. turpaBTlB*. t^B. oil and 
■ aaaallB* St** —Sra* which water 
B would only lateBi Uy. 

I M OSQr nun'll OHer 


Thti Easy Way Is 
The V. C Way 


1» »«ch a thing poMibie as 
r X keeping tires free from 

“ constant contact with oil? 

■ This question is raised by these typi- 
cai paragraphs ciipped from booidets 
of various tire manufacturers. Dili- 
gence may do it—but it speils DIF- 
FICULTY too—in capitai ietters. 

Our study of the effects of oil on rubber 
convinced us that the affactiva solution of 
the problem was oilproof rubbar. 

This we successfully produced In 

PENNSYLVANIA 
©lEfUtO^ 
VACUUM* CUFniRES 


VACUUM* 


IRES 


■ More than a year has now elapsed with 
amazing results In increased mileage. 

The reality of the oUproof quality and ite 
definite value as an extra aervlce factor is 
best expressed by our recent increase of the 
guarantee on Vacuum Cup Tires to 

4,500 Miles 

Also guaranteed not to skid on wet or 
greasy pavementa or returnable at pur¬ 
chase price after reasonable trial. 

h Stuck EtMtywbtr*—At LtaAiag Dealer* 

PennsylvaniaRubberG)., Jeanette, Pa. 

ntt>hBwk,M5Uhw«TAwBa* llla*MyUh,MS**teMStrt.l 
Clmkad.inilBdidAwaa* Kaaw. CUr, M.., H4 E. IM Sb 

fEHNSTLVA^URWmCOMfAHT nHl.|TLV^UJ|^COIIPAin 


The Junghftu Reilwgy ! 

(Oeiwlsdwl /ram petgu 

cier la other quarters makea the Jtttis-i 
trau Pass unique omens Alptne view¬ 
points. 

The railway also materUlly ahorteaa 
the Journey, on foot, to many points of 
interest. The summit of the “Monk" or 
that of the Jungfrau can be reached In 
live hours from the Jungfrau Pass station 
and with the aid of the railway the 
Journey from Interlaken to Zermatt can 
be accomplished in a day by a very easy 
route. From the Jungfrau Paaa a walk of 
a few hours over the Aletsch glacier 
brings the tourist to the beautiful Lake 
M&rjeleo. whence a mule path leads 
down to Fiesch, In the Rhone valley. 

It had been estimated that the railway 
would pay If It carried 60,000 passeugera 
annually. It actually carried 84,000 In 
the year 1811, and In one day, Immediate¬ 
ly after the opening of the Jungfrau Paas 
station last summer. It carried more than 
2,400, of whom more than 1,800 vlolted the 
pass. These figures prove the correctness 
of Guyer-Zeller’s assumption that there 
are a great many persons who long to 
enjoy the beauty and grandeur of the 
lofty mountain i>eaks aud glaciers that 
they could never hope to reach by their 
own exertions. Hence the building of the 
Jungfrau railway should be esteemed as 
a work of civilization that opens to all 
the wonders of nature which could hither¬ 
to be enjoyed only by a few. 

Before long the drills and the dynamite 
cartridges will again be at work, and the 
tunnel will be pushed forward to a point 
directly beneath the summit of the Jung¬ 
frau, to which the visitor will be lifted 
through an elevator shaft, 200 feet deep. 

The Deniel Boone Idea In 
Education 

(OoMtsdsd from pope lU .) 

—and work. The construction of build¬ 
ings enough to bouse 160 boys and teach¬ 
ers in three mouths was obriously a task 
even beyond the raaources of the militant 
Interlaken boys. Regular workmen and 
contractors, therefore, built several of the 
dormitories. But the biggest and most 
picturesque the boys designed and con¬ 
structed themselves. The Interlaken build¬ 
ings, the visible evidences of the school, 
by their very hlst(»ry and tyiie of construc¬ 
tion thus symbolized the overmastering 
purposes of the Institution—the gospel of 
mind and character training through 
work 

The new boy at this school, as at all 
others, is more than likely to be a siiecl- 
men representative of the dty. Soft In his 
muscles, a little softer perhaps in his 
mental prooeeses, absolutely removed 
thousands of miles from any real human 
experience, the Interlaken School at first 
impresses him rather as a punishment 
than an opportunity. To his horror be 
learns that not only Is be expected to cast 
aside bis fine raiment tor rough and ready 
clothing, but that there are really only 
thive or four servants at the school, and 
that the boys do nearly all the work. The 
j Instinct of the average adoleecent dtlzen, 
under these drcumstances, Is ontright re¬ 
bellion. He secretly reeolves that he will 
not have anything to do with any such 
degrading routine. Such a rosolutloa Is 
easy. Though work Is the school's ruling 
ld«i, such work Is purely voluntary. Any 
boy can enter, confine all bis time to the 
academic studies, and leave manual labor 
entirely alone. No one forces him to do 
anything; If he is that kind of a boy, he 
can sit day after day and be waited Upon 
by his fellows—most of them, as he pre¬ 
sently discovers, as “good,” which means 
as rich as himself. He can eat the food 
that others have raised; enjoy the steam 
heat and electric lighting that other boya 
are preparing tor him; pick thC ftowera 
that others have planted; and stvoll up 
and down the walks, and spend his even¬ 
ings In the log cabins that otoer hoyk like 
himself have put up. 

For a few days the aair boF mj kuM 
I himself aloof. Then a certain seasB ad 
discomfort settles down upon hhii. la hts 
other ac3too) egpertMMW iM IMIMI sXmin 


tonod htniMC loakad ^'‘Uh4M *lwa|f 
been sonwtfateg of a lesiAW. But &e4 
thlnge are not getag so weD. The boin 
treet bln »iitaMiatly <moti|h ; but the^ do 
not regard him as a hero. Nbw, every 
real boy caiea awre for the approval of 
his own boy world than the approval of 
hts parents or relations or teabbers. If 
the boys make heroes of athleteb, be will 
try to become athletic; If scholarly at¬ 
tainments are prised, be wUl Immediate 
manlftsit a great InteNNlt In fals booka 
At Interlaken the hero Is the boy who has 
charge of the steam plant, the boy who 
distinguishes himself above all others at 
oonstructlon work, the boy who la the best 
farmer. The newcomer quickly perceives 
that the way to dlstinctloii Ilea In develop¬ 
ing callous bands. His attitude slowly 
changes. Hie white color disappears; out^ 
lug shoea and leggings supplant his once 
Immaculate footgear. 

Thus transformed the new boy has little 
dUBculty in accommodating himself to the 
changed rigitme. In the morning be rises 
promptly at six o’clock. There are no 
bella, no whistles, no Ohlnese gongs, Just 
as there are no ruleo, no terrifying list of 
“don’ts.” There are only four servants— 
two Japanese cooks aud two helpers—to 
Buiiply the gastronomic needs of nearly 
two hundred people. The boys do all the 
rest of the kitchen work themselvee; they 
lay the tablee, serve the food, ^lear away 
aud wash the dishes. After breakCast 
they spend half an hour setting their 
rooms la order. The school employs no 
chambermaids and no sweeiw; the boys 
make their own beds, sweep out the room 
and have everything in good order for In¬ 
spection at eight o'clock. 

The time from eight until twelve-thirty 
Is devoted entirely to the clasBriK>ms. Here 
the usual school exeroises hold sway. But 
the teachers impart lustruetion In an un¬ 
conventional fashion; they try to relate 
the old ecbolarsblp to the facts of modem 
life. Formal discipline Is lacking. The 
boys are not assigned to definite seats. 
They gather In a circle about the teacher, 
ask and answer questions. A classroom 
redtatlou resembles somewhat the conver¬ 
sation of well-bred people. In the science 
classes, the boys In the main, manufacture 
their own apparatus 

After one o'clock the situation entirely 
changes. Leaving the dlnlng-hall, the 
boys gravitate toward n large bulletin 
board. A hundred eager eyes scan the 
Inscriptions; tor here the masters have 
written down the “assignments" tor the 
aftemoou. On the board are written the 
names of half a dozen boys, who are ex¬ 
pected to spend the afternoon plowing 
with two sixty horse-power tractors. An¬ 
other contingent learns that It Is to devote 
Itself to corn, another to sowing cow peas; 
still another to laying out gardens for 
raising vegetables. If It Is winter time 
perhaps the ice la to be harvested; If It 
is summer the bay Is to be Cut and made, 
and the com crop la to be garnered. 

A large contingent finds Its way Into the 
shops, where tables, chairs, desks, and 
bookshelves are to be made, all for the 
nse of the school. A year or two ago the 
boys made two ailoa, large enough to hold 
sixty acres of corn. The Immutable rule 
Is that of manual labor; aud on a farm 
of eight Iwndred. acres there Is plenty of 
work to keep all the boys usefully em¬ 
ployed. 

Every afternoon—firom four to six—the 
boys have plenty of time tor play. In 
spring they crowd the baseball diamonds 
and tennis courts—their enjoyment not 
decreased by the fact that they have 
leveled and staked out these playgrounds 
by their own labor. In fall there Is soc¬ 
cer; In winter skating and hookey and 
playing. Every night there are gatherings 
around the fireplaces In their own and the 
masters’ rooipe—for stqdy, reading, and 
conversation. There may be lectnree and 
private theatricals. Oecastonally some Of 
the boya daeorate one of the balls, invite 
their girl trieods out from In Forte and 
have a fiaiMM A,t atkar tlaaay they das 
their evaslar clethaa and aae^t lavlta* 
tJawtoadMUiianlstawn. «Vur, aaaaEWiit 
to the MltoaophF that 'ransa, avaoh#;:, 
fW fit f WiHtHf 
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SCIENTinCAMHaCAN 




WOOLk.^ 

the body wann 
and dry^ re- 
pda cold and preventi 
the 3( of «vmter. Ja^ 
ger made Woolena are 
d the fineit meih, the 
•oftett texture and the 
amootheit finish— 
pleasing to si^it and 
touch and absolutely 
non-Mlaitng. Wear 
Jaeger undagaiments 
of fine combed, natural 
undyed wool and the 
doctor will call less 
often. Other jaeger 
eont/b/tsincludesweat> 
ers, stockings, caps, etc, ‘ 
Wriu fwlMMkki^ 
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All an indelible 
copying pencil 
should oe—and 
more, OncMephisto 
outlasts three ordin¬ 
ary copying pencdls. 



luffl iH4 hsi^ ’Take yow 
ehoUe^^ot ihy s t s tIons r*f. 


Amerbmn olUaou ua corduroy trouaers and 
a aweater. The HChool'a primary purpose 
la not to make farmers or carpenters or 
orehardlats, but to make men. Ite theory 
In giving the boys this manual labor is 
the fundamental idea elaborated at the 
beginning of this article, that the hiuuan 
mind progresseii moat satisfactorily along 
with muscular and band training. Tlie 
product at which the schoul ultimately 
alms, tlierefore, 1m the s.vrapatlietic, under¬ 
standing, resourceful, clean living, clean 
thinking American gentleman. 

The Completion of the Loe Angeles 
Aqueduct 

(CoMoluaed from paoe tut.) 

Clssslflcatloo. Length In mile* 

Open unllned cnniil. 28.802 

Open lined canal. 37.168 

Covered conduit . 87.641 

Tnimels.42.1K« 

Power tunnels . 8806—61.808 

Siphons, steel and concrete.... 12.062 

Flumes . 0.166 

Reservoirs . 7.870 

Halwee reservoir tunnel outlet 0.226 

Halwee bypUMs. 2.0(H) 

Power siphons . 0.2.38 

Power penstocks and toltrace... 0.700 

Total length of aouednet (to 

Saa^ Fernando) . 233.672 

operation from that of the aiineduct 

In 1806 E. F. Scattergood, the auneduct’s 
chief electrical engineer, made an esti¬ 
mate of the cost of development of 87,000 
horse-t)owpr, delivered at tlie city bound- 
ar.v, at 14,400,000. April 10th, 1810, Los 
Angeles voted bonds to the extent of g3,- 
600,000 for the purpose of partially de¬ 
veloping tlw electrical power of the aque¬ 
duct, which eminent electrical engineers 
(Mtlmate at 120,000 horse-power i)eak load. 
It Is not the Intention to develop the fall 
amount at this time; but eventually, as 
the demand for power Increases, as It In¬ 
evitably must, plants sulBcteutly extensive 
to develop all the power possible will un¬ 
doubtedly be put In. Mr. Mniholland on 
one oocaslou made this public utterance 
on the subject; "I believe that the jieople 
have In the irasslble i>ower development 
from the aquwluct an Investment which 
twenty years hence will turn back Into the 
city treasury the entire 124,600,000 pro¬ 
vided for the construction of the aqueduct 
with Interest.” This opinion Is austalntsl 
by the hydraulic and electrical engineers 
who bavo been called ui)on to ozamiue the 
work. 

The first electric power plant Is 47 
miles from Iajs Angeles, at (Menr Water 
Cniiyon. The water Is led from the mouth 
of Bllatbeth tunnel 836 feet down the pre¬ 
cipitous side of the canyon upon the power 
producing waterwheels, whence the cur¬ 
rent will bo transmitted to the city over 
hlgh-teiislou llnea The plant being erect¬ 
ed will produce .37,600 horse-power, and 
It can 1)0 increased at this point by addi¬ 
tional constriiclkm to a limit of 76,000 
horse-liower. After leaving the wheels of 
the first power plant, the water will be 
carried seven miles along the tlm of San 
Frauclsqulto Canyon and dropped down 
S12 feet upon the wheels of a second pow¬ 
er plant to be built whenever the demand 
for additional electrical energy shall re¬ 
quire it. A third power plant to develop 
a maximum of 10,000 horse-power can be 
built between the aqueduct outlet and the 
upper Sun Fernando reservoir. And still 
-another power plant, capable of producing 
8,400 horse-power, can be placed on the 
main trunk line to the dty at Franklin 
Canyon, in the Santa Monica Mountains. 

There Is considerable work yet to be 
done In the way of finishing up the odds 
and ends of the great aqueduct work, 
such as building distrlbuttog systems for 
the surplus water for Irrigation purposes, 
and for transmission and distributing sys¬ 
tems for electrical energy. There Is a 
vigorous demand for both water and pow¬ 
er, however, and the aatlsfhctory comple¬ 
tion of these distrlbutlug ayatems, large In 
themselves but Insignificant In eomparl- 
soil Vrlth the work of building the graat 
Im Angeles aqueduct, will be a nutter cf 
hut a short time. 

A two days ekiebmtion of tfee oonmletloa 



Sir Gllbart Pukar. M. P.. 
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pSTINGUISHED people 
) turn to SANATOGEN for 
new strength and vitality. 
Why not follow their 
example ? 

Countless people in all walks of life have 
testified in writing that they have been 
revived, reinvigorated, restored, reani¬ 
mated by Sanatogen. 

Among them arc scores upon scores of distinguished 
men and women, statesmen, famous authors, princes 
of the church, captains of industry, socu'ty leaders, 
people whose sense of discrimination is keen When 
such people commend S.inatogen, you may he sure 
that they arc absolutely convinced of its beneficial 
effects. 

When 18,000 physicians, moreover, take the 
trouble to write to the manufacturers of Saii.itogen, 
in letters which it has been a matter of piide to file, 
to tell of their pleasure and satisfitction with what 
they have seen follow the use of Sanatogen, in hos¬ 
pitals and in private practice, then, too, you may he 
sure that the good accomplished by Sanatogen is in¬ 
deed extraordinary. 

If you arc weak, therefore, or anemir, rervoiis or run 
down, a virtim of the stieniinus ('onililion',' of niiideni lilc, 
can you do better than follow such clistrnguisliccl cx.uiiple) f 
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U dvs gm acouraw, impartial, mechanical tupetvinon over your equipment ai all times. | 
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My Business Is Different 

Is what many men before installing^ 

the Dictaphone—but 

“I wouldn’t do without it” 

Is what progressive men —in every line oj business— 
are saying today. 

I'lie Dictaphone like the telephone fits any business. 
And just as the telephone is the simplest and most 
direct means of spoken communication, so is the Dicta¬ 
phone the simplcvSt and most direct means of written 
communication. 

Reach for your telephone and call up the Dicta¬ 
phone and arrange for a demonstration on your own 
work—now. If you don’t find that name in your tele¬ 
phone book write to 

TME 

148 Woolworth Building, New York 

(ColamUtt Giephopliau CoMpmr. Sole Dwtrlbulon) 

ALUnta, Ualtimr>r«, Klrrairtirhftm. Bo«t«n, HuCfftIo, Chioftpo, OineInMU. Clerdftnd. XHUm. Dvawr. 

IndtanapfillM K«naaa dty, Lineoln. Cm Angoltt. LouU^l*. UlAOM^fa. Uonued. Itew 

WMhinirton. Wtnotpt^ir. Visnoouvar HMdquarUr*. 81 Addiildo BUwtt,W.,T9noio 

** Your Day*9 U'brA”—a hook cAou/J likm to 9ondyou. 
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iruughly how a 6ve hoiae power gu engbic can be bwlt at li 
iwmt(s arc publiihed, with exact diiaeniioaa of each Put. flP. 
pplciucnts. Twenty Centa. :: :• :: Order hom 


164) and )642. E. F. Leke deacribea timply and 
|ai engnw can be bwlt at hoaae. Compjete wor)wig 
leoHona of each Put. Q Price by mul for t)>e two 
q Order hom your newtdea)er or hom 
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Experimental & Model Work 

Circular anrS Athiiem Free 
Wm. Gardam & Son, BZ.86 Park Plua, N. Y. 
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The Secreta of the Nattona! 

Tbe ofidal nopera of the United Stataa 
conaulnteo ta neni^ every focelfn country 
are protected froB are cod from luqoialUve 

THE SAFE-CABINET 


THE SAFE CAMNET OOl.b^ 4, R,Ma.e 


of the litM Afigeloa aqueduct, and to lay 
the eorneratene of a htdeaSM ilHiMiaeit 
la houot of Ctittt BsgiBaer 
and hla asetatanta In tbo tvant sroift, to 
which have beon invited the PteiilMoat of 
the United Btatea, hia Oahlaet, the San* 
atom and membm of Oonareea. the aov* 
ornont of all the Statoa, enctneera of 
world-widD fame, and othar notabtea, took 
place November 6tb and 6th, 1918. 

What Are the Ten Giciiteit bnren- 
tiona of Oar TiaM T 

(Uoneleded from puffg IM.) 

With Ito early progrress are probably those 
of Ltalmler, Ford and Duryea. 

Paeamatic Tlrei 

If fifty years ago I were asked to name 
the Rreatest Invention of the time, the 
answer would probably have been the loco¬ 
motive. When a hard smooth tramway 
was flnit conceived, the beglnnluf of the 
future greutneas of the locomotive had 
been made. 

What the track has done for the loco¬ 
motive, the pneumatic tire has done for 
the vehicle not confined to tracks. Here 
the advantages of the track most be pro¬ 
duced in the tire. Shock must be reduced 
to a minimum and sufllclent traction must 
lie provided. Both these factors the pneu¬ 
matic tire possesses to a high degree. By 
Its use, the automobile of to-day Is pos¬ 
sible, with Us high speed and smooth rid¬ 
ing qualities, and by Us use also the 
amount of power to pull a given load Is 
much reduced, thereby aiding man In the 
transportation of himself and bis goods. 

To the efforts primarily of Bartlett, the 
Inventor of the clincher tire, and of Dun¬ 
lop, the Inventor of the wlred-on tire, are 
due the practical results in tire construc¬ 
tion. 

Wireless. 

The development of the means of com¬ 
munication from one place to another by 
signals of some kind makes a remarkable 
chapter in the history of biveutlon. When 
early man a^ent with a few of his com- 
lianlons to a distant place for any pur- 
IHise, It WHS often of great Importance for 
those left behind to know how their com- 
IwnioDs fared. 

This need for some means of communi¬ 
cation has always been felt, and it has 
been supplied in different stages of prog¬ 
ress by the fire kindled on lofty hilltops, 
by the semaphore, by the electric tele¬ 
graph, by the telephone, and finally by 
means of the Hertzian waves. EaCb and 
all of these methods of communication 
have been devised to meet the needs of 
commerce primarily, but Inddentalty they 
bare contributed to soda! Intercourse. 

While the development of wireless has 
been of gradual growth, and a number of 
Inventors have been at work on Its prob¬ 
lems. to Marconi must be gives the credit 
' of making it commercially practical. 

Composing Machines. 

W'hile the production of fire artificially 
^ is probably the greatest achievement of 
• the human race, yet the discovery of the 
art of printing certainly stands high 
among the great inventions of dvllUed 
man. 

From the time of Gutenberg, however, 
until recent times, no substantial change 
in the manner of composing has been made 
on 8 scale which could be considered com¬ 
mercial. Printing has Improved from the 
rude band press to the giant rotary press 
of to-day, but the composing end has stood 
still until the Introduction of two brand 
new types of devices, the Linotype and 
the Monotype. 

Before the advent of these, attempts 
bad been made to produce a typesetting 
machine, and while the actual setting 
could be done, the problem of redtatcihut- 
ing the type was still unsolved. The sug- 
gmdton that types be made vrtth different¬ 
ly located cuts or notches was not prac¬ 
tical, since that necessitated 8 Change at 
the type foundry. 

The new madilnee, howevtt, oomideti^ 
solved the problem as praetlealtp pw ee o t- 
ed, by making a typeoasttag device a pdrt 
of the machiiH), so that eomiNMiing and 
casting are now d<»M at the prtn^ otBaC, 
each machine heiag a eonWaallif ttaidce 
and a type fodadiy; 
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The X7,4KKI'ton *TexM.” our Bret euper-dreadnourhl. 


torp«do tube. 


The First Super-Dreadnought of the 


U. S. Navy 


The “Texas” Armed With Ten 14-inch Guns, Makes Twenty-two Knots 


I N 1910 ConsreM autborUed the oonatructlon of two 
tMttleahtpa which paaaeaa apectal Intereat because 
of the fact that they are the Brat to be armed with the 
new I4^1ncb, 4(M»llber gun. For many year*—to be 
exact, aluee the year lS»i, when the “Maine" claas of 
battieahlpa made its aiH>earance—the piiucipal weapon 
mounted on United Staten battieahlpa has been tbe 
IS-liKdi fUn, This piece wan 40 callbera In length aa 
mounted on the “Ohio” and “Oeorgla” claneea comprla- 
lag eight ahipa; 4S callbera long aa mounted on the 
fourteen battieahlpa of the "Loulalana." "Idaho," "Kan- 


water line,>UMn feet; beam. 06\i feet; mean driuiglit, 
feet Her normal dlnplacement la 27.tKlO tons aa 
agalnat the 26.000 tons of the “WyomlnK.” Her full 
load displacement Is 2^,067 tono. Hbo Is built as a 
flagablp, and has necommodatlou for 1,070 oHIcers and 
men. She la protected by a contlnuods l»elt of armor 
12 Incbea In maximum thlckneos, tapering toward tbe 
enda, and above this Is a belt of slightly less thickness 
extending to tbe gun deck, which deck, amidshlrM. Is 
protected by 0 inches of armor. The turrets carry 14 
Inches of armor. 


ana,” "Sooth Carolina,” “Delaware" and “Utah” claaaea, 
and 00 enllben In length as mounted on the "Arkanoan" 
and “Wyoming.” 

The appearance in the Brltieb navy In 1010 of tbe 
“Orion,” the Brat ao<«tled super-dreadnought, marked 
a retnxB in the navies of the world to guns of a heavier 
and Mrgar ealtber than 12 Inehea. The "Orion" carried 
a 4B4latther IS^-lnch gun, and she showed a great ad- 
vanoe In gtw .power over exlotlug ahtpo. Tbe Bureau 
of Ordnance of our Navy, hgwever, wlA wlae prevision, 
had foreMen the pt^blUty of a retnm to heavier 
gnna; «n4 they had buUt and tested a floe 14-lncb rifle, 
46 eallbnte' Mi tength, with lirblob, after the appearance 
of the “Hirton,*’ it was determlMd to am our future 
bnttleMiMilb, lOm two Mgitfir vettmln *'Taxnf” and “New 
lorfc” are the first to be an^ uUMtidn formidable 


The I44neb gun la 64 ihet lopg, arUghg 68,8 tons, baa 
a ntnulo vetoMty of iMt pnr n^d, and tbe 

UMlgk of Its ohMl In PpiMp •» doniipared with 

«lie ohtU of the U-Uwh . gun whtolh mtgha flto pounds. 
<nw aMuniM energy of IMe 14-liKh MU|U In e6,«8T foot 
ttn nxtfome ratiiipi ,M numdnil in the ship la 
yUMa. '*04 >* «•»' <h»wtt*fi>'3[|kl|'ipnbM' of Kmpp 
itjim ikf' a Inttgn ot 104)06 FiMlb. - l^en-oarrlea a 
nmli iNWr jbupMlag Chaiign of htigh uxtiMv* than the 
4iUM4.n^U, and heoauae of this alUt of Itn greater 
< nSnnh vhnttupf It.wiiwtratea or 

eh4H»j|n'fh«li dt'^Mtnor; Mill be 


., 

kfjhpr mimtii, l*> *) 



Her par- 


The armament consiate of ten 14-lncb guns, mounted 
In palnj In flvo turrets, two forward, the after one fir¬ 
ing over the roof of the forward turret, end three aft 
of tbe mainmast, dlstioaed aa shown in onr iJIustratioii. 
For protection agalnat torpedo attack there is a battery 
of twenty-one 6-lneh giina ten of which are mounted 
behind 0-l»ch armor, amidahUa* on the gun dock, the 
others being disposed, four forward, four aft, two on the 
superetructtire abreast the conning tower, and one 
mounted on the gundeck astern. 

The "Texas” Is a decidedly handsome ship. Khe Is 
like the "Wyoming" and “Arkansas” In carrying her 
main dock fiush from stem to stem—-there Itelng no 
brpak from tbe forecastle deck to the main deck as In 
the "Delaware” and "Utah." The main deck conse- 
Quently rtaes from a freeboard of 19 foet aft to 2S feet 
forward, and the long, unbroken sweep gives a particu¬ 
larly pleasing outboard profile to theae ships. 

The "Texaa” has vertleal, trlpleH>xpanfilon, four-cyl¬ 
inder engines driving two propellers. The deslgne*! 
horse-power la 28,100 for a speed of 21 knots. This, 
on the trial at Rockland, was easily exceeded, tbe speed 
hecured being 22 Iniots, with a maximum on one run 
of 22^ knots. In ^inmon with all of our greater ships, 
the “Itoas" has a wide radius of action. 8ho can curry 
a maximum of 2.860 tone of cnal and 124 tons of oil. 
Tbe Mater efaip "New Totfc" le being built at the New 
York navy yard, where ehe le rftpldly approaching coin- 
pletloa. She la pndtloaUy a duplicate of tbe “Texa.s," 
exbept os ragkrda ber iqattve power, which will consist 
ef Fainoos turUiMa dtlrlsir four propellers. 

4 The TlMd TIM Cp* »» SMWlMd.— In patent No. 
<tek PMa nab Dt AOentown, N. J., 


shows a rcmovnblt* tiro trend inndn thick along its ocnlcr 
and thinner toward cwdi edge, wlu'rc it is adapted to 
po-oporaU' with fastoniiig dovices Wlicn worn on one 
side the trearl ean bo n-versed, a tilling pieen In'iiig 
provided for application lH'twe<>ti the tnW and the tire 
case when the tread has become worn and is reversed 

The Water Supply of Paris 

S H(U)M) the iiddllloiiiil water that the city of I’lirls 
rwiulrt'H be bnnigtit from tlie l,olre Ki\ei, llie ex¬ 
pense will be some gS0,0(K),IKI(> Sueli wliter Is <il gisid 
quality, but us tbe quantity Is lint !5iHM»<Hi cubic inelers 
per day, the project has the drawback of Is>Iiik but a 
tem|iornry one, aoon iiet-dlng to be amended. rniicli 
more satisfactory plan will be to bring the water from 
lake IsJuiHii, that Is from the Hbonc, where It tlows 
out of tbe lake As tbe volume Is tweiil.i limes \\bMl 
would be taken now, there Is ainiile scope for llll^ future 
Increase, and it will alwnjs Im> isisslble to take oil wliiil 
Is needed for the cltj’s consumption To Inlng one mil¬ 
lion cubic meters per day to Purls would cost $12ii,- 
OtKl.OtKl or one half more than the iiIhuc project, bill 
the amount of water would be doubled and Ibe suppl.i 
Would lie curried out on imicb better condllions .Xs 
to tbe purity of the water. It iiwsl onh be mciiMoiied 
that Geneva, Ijilusauiie and other places on tbe bike 
never suffer from typhoid and other epldeinles known 
at Paris, ami even then Ihe.v lake the water dlr<*ctl> 
fn>m the lake without the pris’iiutloiis which would here 
lie used. The excellent qiiulitv of tbe water In ri-cog- 
ulxed by cbemlats and liucterlologlNts of all countries 

Birds As Consumers of Food 

I T may not Ik> thought that of all arilmiils, birds are 
among the largest eaters This means, of course. 
In proporlluii to their weight Some birds are known 
to consume two and one half tlmi-s their weight of food 
In 24 hours. The heron, which huK u light weight of 
4 pounds in spite of Its slae. Is a striking example One 
was lately caught which had Just swalloweil txvo trout 
of 1^ and 2 pounds Wild tilgcoiis are among tbe 
foremoat eaten, and they make a most copious retiast 
whenever an abundance of food Is found. Thus n Nliigle 
pigeon pleked np 1,000 gralxis of wheat iii one day. 
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The Future of the Dirigible 

O ru coutpmiiorary. The ISngiwcr, of London, 
whotie uttitiide to invontloiiH of the bolder type 
la notbliiK If nut conaervative, atBrntn that the 
lII-fMted “ ‘L. 2' has ceuaed to eslat becHuae It and Us 
brethren of all types, Zepjiellii or otherwise, are me¬ 
chanical absurdities designed In defiance of Nature’s 
forces " 

So much for the ship of the air: and yet It comes to 
our mind that some three quarters of a eenlury ago, 
the ship of the sea was subjected to a similar whole- 
sale condemnation. History (or Is It tradition?) relatee 
that a certain worthy doctor, In the days when it was 
proposed to build a steamsbip to cross the Atlantic, 
proved to an alMolute demonstration that such a ship 
would slnlc under the load of fuel which It would be 
necessary to put aboard to carry her from coast to 
coast. 

In all candor we have to confess that, in the earlier 
years of Zeppelin's experiments and those of Lebaudy 
and others, we were as skeptical as to the success of 
the airship as The Engineer was and evidently continues 
to be; hut we are free to admit that In view of the 
steady creeping up of the speed of the dirigible and 
the continuous Increase In Us radius of action, and 
after seeing the Zeppelins dally traversing the ulr with 
evident stability and with from two to three times 
the speed of the steamship, we have come to the con¬ 
clusion that the dirigible has an assured future and 
a uaeful field of work. 

Conservatism is a must valuable quality and neces¬ 
sary to the orderly development of Invention; and there 
Is no doubt that the very Intelligent analysis made 
by our contemporary of tlie various disasters which 
have happened tu former Zepiiellns has rendered good 
service In the development of the art. But when the 
same Juurual atates that the obvious lesson of the recent 
disaster Is that “no dirigible balloon has yet been con¬ 
structed which fulfilled Its function otherwise than by 
dodging the forces of nature" ‘the least that can be 
said Is that the statement Is flatly contradicted by the 
facts. So far from dialgliig the forces of nature, both 
the construction and the operation of the dirigible aro 
based, as In all successful inventions, upon a recogni¬ 
tion of the laws of nature and a co-operation with them 
In securing the desired results The buoyant, engine- 
propelled, rudder-controlled dirigible covering, at a sjieed 
of forty to fifty miles an hour, the greater part of a 
thousand miles of travel wtlhln the twenty-four hours, 
Is huill with the same Intelligent recognition of and 
eo-oiiemtlon with the forc'es of nature which during the 
isist century has brought the steamship to the stage of 
isrfeotlon represented by an "Imperator” or ii "Maure¬ 
tania.” The Zeppelin “L. 2" which embtHlled only 
about sixteen years of development of the airship, 
was esliable of traveling all day at a speed of C5 miles 
an hour, and at a cruising His>ed of St^ miles was cap¬ 
able of making a continuous flight of 2,300 miles. 

In the face of such facts, and admitting that this 
stage of develoinncut has been reached at the cost of 
many deplorable failure's, we think It is altogether tw 
early to state that the Zeppelin and all Its brethren of 
whatsoever type “are mechanical absurdities designed 
In defiance of Nature’s forces." 

Hut to leave generalities and come more closely to 
our text, we Invite the attention of the Engineer to the 
fact that these airship disasters are entirely prevent¬ 
able. They may be classed tuider two heads: Those 
that are due to collisions with the ground or the slielter- 
Ing hangars, and those that have been caused by ex- 
plosUms As regaAs the former, the Soicirarto Amkki- 
CAN has always held that the ship of the air should be 


malntalaed In the air, and should nsver, eanept tn 
emergenc), court the risks of diestrttetloa wl^h am 
entailed in making a landing upon the eanh'a surfacs, 
Many years ago we {minted out that the logieal PRs- 
vlsloa for landing would be to erect lofty steel tnoioilnt 
towers (docks, if the name be preferred), to which (he 
airship would come up from the leeward, castiag her 
anchor into a suitable circular framework, attached to 
a turntable which would allow the dirigible to float 
always to the leeward. Plpeltuea for gas and fuel 
would extend to the top of this tower, and by means 
of flexible connections, the floating dlrlgltde could se¬ 
cure such replenishment as was needed. Elevators 
would carry passengers and crew between the landing 
stage and the ground. 

Now under such arrangements the airship would re¬ 
main afloat until such time as repairs might be neces¬ 
sary, when, Uke the ship of the sea, she would enter 
dry-dock. We believe that the function of the shed or 
hangar should be confined purely to docking work, and 
that the dirigible should be docked only in calm weather. 

As regards the rlska of, explosions, we are of the 
opinion, as stated In a recent issue, that these are en¬ 
tirely preventable. Ho far as the engines and their 
fnel are concerned, there la no greater risk of explosion 
In the motive imwer of an airship than Uiere la in that 
of an automobile or of a Dlesel-englne-drlven steamer. 
The risk comes from the leaking hydrogen and Its mix¬ 
ture In explosive proportions with air; and this as we 
showed in a recent Issue, can be successfully guarded 
against by providing blowers of m^dent capacity to 
sweep the escaping gases from within the outer en- 
veloiie. 

The dirigible has an assured future, at least as an 
arm of the military service; and the many disasters 
of the past will no more prevent its inevitable devek>T>- 
mont, than did the shocking fatalities of the see which 
happened to the steamship in the earlier decades of its 
active service. 

A Cycle in Naml Gun Construction. 

T he fact that onr latest battleship, the "Texas.'’ 
which has Just completed Its trials, carries as Its 
principal weapon a 14-inch d3%-ton gun, and the 
recent launch of the “Queen Blirabetb,” which Is to 
mount a 15-tnch 00-ton gun os Us main armament, 
coupled with our knowledge of the fact that one lead¬ 
ing naval iiower Is Just about completing for test a 
huge piece of 16 Inches caliber, reminds those of us 
who have followed naval construction during the past 
twenty-five years that naval armament, at least so far 
08 regards the caliber and weight of Its guns, has been 
developing In a circle; and that with resiiect to slw 
and power we have, relatively, reached the {losltlon 
from which we started some three decades ago. 

To be convinced of this, let us consider the armament 
of the leading battleships of those navies of the decade 
1881) to 1800 that stood tu the front rank. The most 
powerful shUw of that lairlod were, strange to say, ships 
of what most of us have thought was a purely modem 
type, 1 e., the battle-cruiser. The Italians, who have 
ever lieeii noted for blazing the way In pioneer naval 
work, set afloat two ships of the then unprecedented size 
of atsiut 10,000 tons, which carried no armor other than 
a heavy protected deck and an armored ammunition 
tube leading to heavily armored redoubt, and which 
embodied the remarkable combination of the then high 
speed of IS knots and an all-big gun liattery of four 
17-luch guns, each weighing 105 tons. No one will deny 
that here was the prototype of our modern Indomltablea 
and Ooebens 

At the same time Qreat Britain possessed heavily 
armored battleships carrying each two 110-tou 10%- 
Inch guns. France was represented by the ‘.‘Admiral 
Baudln,” which mounted three 14.5-lDch guns. Ger¬ 
many had scarcely begun the construction of her. mod¬ 
ern navy, nor had we in the decade from 1880 to 1880. 
Italy in 1888 discarded her 100-ton guns and armed 
tbe “Re Umberto” with four 18.6-lacli, 67-taD guna 
This piece, like all the earlier guns of tbe Italian navy, 
was of British make, and In 1888, the "Royal Sovereign” 
class was armed with four guns of the same caliber 
and weight In 1881 Germany started her battleaMp 
fleet with the “Brandenburg'', claae. which were armed 
with four 11-lnch guns, while the United States brought 
out tbe first three of Its baUiealilps, the "Oregon” 
class, which were armed with four 18-lncb, SO-callber 
guna. 

In the British navy tbe 18.5 caliber gun continued 
to bo the principal weapon until the appearance of tbe 
"Majestic” Class In 1885, when the caliber was reduced 
to 12 Inches, the ships of that class carryjng four 85- 
calllier guns of this caliber. For the next thirteen 
years, battleships of tbe British navy were armed ex¬ 
clusively with the- It-lnch gun, which was increased 
In length to 48 calibers in 1808, 45 caUbm In 1908, and 
50 calib^ In 1808. 

The French navy adopted a l&d-lwdi aa-eattber gap 
In 180L In 1888 they armed thi "Oanwt” and <olh>vrtag 
shipe with a IS-tnch, 45<aliber piece, and In tlMF 


were m turn 

the "Jnntkse*^ and ^ mtfh, ' 4'^ 

the ^^HokhMudy** iHli ^44«iDi'' 

gnui Moimtied in ilawi mar-tun mfuim m the daMe 
1698 to 1800, the VnttM StniiW Mney (BivWNd m 18> 
Inch tnn, which was ttwttutad In, (hn "Ontoit,” tlM 
"EMraarge'* and the "Athhama” Chma^, 

The la-lnch gun mounted first in the IQMi 

was reintroduced in the "Maine'* ebuw, and eoAtfaUed to 
be the principal weapon of our battMUiw untU the 
appearance of the "New York" and "Texfia," the length 
being gradually raised from 40 caHbers la the "Maine" 
class to 45 In the "Clonnectlcut" elase and 00 euRbent 
In the “Arkansas" and "Wyoming.” 

Germany's first ships of tbe "Brandeohnrg" dass in 
1881 carried, as we have seen, four 11-lnCb dOHstlUMr 
guns. The next two classes eontprlsUig ten ships, 
mounted no gna heavier tfann a 8.4-lach, of which eadi 
Bhtp carded four. In 1004, In the "Deutodihuid” daoa 
the Germans returned to tbe 11-lnch gun, and this 
piece formed the main armament of the "Naseau" dnae 
of 1808 and the "Helgoland” daes of 1808, fbe caUfaer 
length being raised from 40 to 46 and In tbe last class 
to 60. Olose secrecy Is maintained regarding the 
armament of tbe German ahlpe under coustruetlon, bat 
It Is believed that they will mount a new 15-lneh Krupp 
piece of great power. 

As matters now stand Great Bdtaln is mounttiig on 
lier latest dreadnought a 16-lnch AB-calibar gun, Ger¬ 
many a 15-lnch 60-callber gun, the United Statea a 14- 
Inch 45-eallbeT gun, Italy a 15-lneh 46-caUbw gna. and 
France a 13.4-inch 45-caUber gun. 

Although none of these weapons except possibly the 
Germsn piece reaches the great weight of the 1(^4-Inch 
110-ton gun of the “Italia,” their striking energy Is 
vastly greater. In Sataeas of trajectory, In the extant 
of the danger none, and In the rapidity of Are Gwy are 
Immeaauxably supedor to the great gun of twmtty*flve 
to thirty years ago. 

Sir WlUiui Pnuee 

I T la a fortunate thing for this world that many 
of Its great men of genlcs are gifted with a 
physique that preeerves them to a ripe old age. 
This Is not tbe time and place to discuss tbe feasons 
for this observed fact; we mention It only because it 
Is once more brought Into prominence by the decease, 
at the age of eighty years, of a pioneer of applied 
science, Hir William Preece. 

A man of science may render services to the com¬ 
munity In two ways—either by advancing our knowl¬ 
edge of and control over tbe forces of nature, or by 
directing, In administrative capacity, tbe work of others 
In developing scientific and industrial enterprises. 

Rlr William Preece has ministered to tbe world’s 
needs not by one or the other of these two avenues, but 
by both. As an Investigator he was one of the firat to 
turn his attention to the poaalblUty of tranamlttlng 
electric signals to a distance, without the aid of wires. 

In 1883, two years previous to Marconi's epoch-making 
contribution to tbe art of wtreless telegraphy, he suc¬ 
cessfully signaled to a distance of over three miles by 
electric induction, L e., without the use of a wire con¬ 
nection between the sending and receiving statloa. 

To Hir William Preece are also due Important Im¬ 
provements in the field of multlidex telegraphy by wire 
airf in railway block signaling. He Is said to have 
iniroduced tbe electric bell for domesGc services In 
England, and to have been the second man in his coun¬ 
try to employ electric lighting in bis home. 

His administrative work was divided Into two periods. 
Tbe first sixteen years were spent tu tbe employ of 
the Electric Telegraph Company, which was dissolved 
In 1870, its functions being taken over by the Crown. 

In cottse</oeuce of this Sir William, then Mr. Preece, 
entered the Post Office aervlce, In which he remained 
tor twenty-seven years. 

Sir William Preeee vtalted the United States several 
times, bringing over him some at fals InnovaGona In 
the field of telegraphy, SSs'expressions at regard for 
our nation and bis appreciation of some of those ebar- 
aeterlstlcs of wbk* we are Justly prond, give him a 
spedal plsoe In tbe menory of tbe Ameriean pe<g>le, 

Cneoreeha OMe SUB treobieseme.--Tbe looee sad 
muok-like obaraoter of the material of which tbe Ouefr> 
iMhA ihde is oompoied is giving oonridenUe in>ub1e 
to the exoavators in their endeavor th opoo a way 
through the slide, in ofder to pannlt the water to flow 
by «md allow the level of Oatun Imke to extend ri[^ 
timniflh to Pedro Mlguri looks. Blostlhic gflaets the 
material but Utfle, ths atul! immedioteljf after a talort 
flewlag la to fin the hrie madeby ihe dyneiidte. ShtMNr 
aetes to be the on^ eflbetlve tuff dt td>etti8f up a 
ohonnel. tbondi even under theoadkm oit wMxtr, flowtw 
aod«r a oonridscattle ,lMad.'the eottinf oe^ la Rsfle 
■bw. On Wedneodnert (httofasr flfind, lOoMh hhfce lavtii 
on the north side oTltM flUd «teed ht mflO Ihat hbeW 
«ea .level, nhfle on’ thto' it 44 ! 
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4, tW'W;Ow the 

teAtUd kwt ^ dMt»>]r«n 

{ft«opnMw>* ^ libtnl aM f6<ivth bwlwUac ten 

Jrfwrik ««i4» lead I 9 a«d« tli« «MMdin( bar 

oetttEMi ai^Md by •veniM S3>9 on a. two boun' run. 
Aflf^eftbiMe baAtaanioilbunMn. The'^BealV'aooredlOO 
|)i» eeiit in'A amokn tMt trial, runolnc four houra with 
Abaolntaly be amoln abowlaK nt the noolcMtaoln. 

flw IiM«a« DrrdoA.—Caondiaa goveminent 
bi About to build on the St. LAWteoee, naor Levia, 
IDu^so, A drydoek whiob will bo the )Ai«eat in exutenoe. 
Ito dimanoionB will b« m follows: Lwfth, 1,100 feet; 
width of entraoee, 120 feet; depib of aiU at ordinary 
hi|h wAteT, 40 feet. It wUl be divided into two seotloaa 
Of 800 and 500 feet. The outer entranee will be oloaed 
by a steal rcdUnc OAiason, and the inner entranee by a 
dwtini ooiaaon. 

Senth Beaten Drydoek.-^The Atlantio ooaat of 
Ajaerioa is Miortly to have the advantece of at least 
two drydoOks oap^le of reoeivinc the lacRest steamers. 
In addition to the one to bo built near Quebeo, another 
of about e^usd sise is to be built at South Boston. The 
doek k to cost 83,000,000, and a eontraot has been 
entered into by whioh the International MeroantUe 
Marine, the Cunard, and the Hamburfi^Amerloan 
linee will pay 800,000 a year for twenty yean for its use. 

Amertean Saaltatloa in Sooth Africa.—Oreat interest 
is felt by Amerioana in the visit of Col. Ooryss to South 
Afrioa to study oonditions at the ConsoUdated Minas 
of the Rand at Johannesbury. The mining ooiipanies 
have rayuestod Col. Ooryas and Major Noble, both of 
the Medieal Corps of the XJnit^ States Army, to make 
investiyatlons and recommendations reywdioy the 
saaitatlon of thu mininy dktriot, where about 200,000 
men are employed. 

Bvid fnerease in Dreadnonyhla.—In view of the 
fact that only «ght yean have passed slnoe Britain laid 
down her first dreadnought, it surprise many of the 
naval enthusiasts to know that, by the end of tUs year, 
the approximate number of dreadnoughts in the world, 
built or building, will be one hundred and fifty. The 
rate of increase, as given by an expert writer in the 
Sph re, k as foUows: One in 1005, nine in 1006, 
twenty-four in 1007, thirty-two in 1008, fifty-two in 
1600, seventy-four in 1010, ninety-seven in 1011, 126 in 
1012, and 150 in 1013. 


A New flknree ef Guaae k the ooaat of French Somali- 
iandl. 'nie guano k shipped to Europe through the port 
of JibuS, and k said to be of high quality. 

Payer'e Expedition to Franx Joaef Land, whioh 
sailed from EVanoe August 10th, has not, aooording to 
the Otographitehe ZnUekrift, attempted to proceed 
directly to its objeotive point, but is to winter at Vardo, 
Norway, and proceed northward early next sununer. 

Prinee CkIftaiB. tbs well-known sdsmologist, has 
been appointed direotor of the National Physical Ob¬ 
servatory at Bt. Petersbuig—i.e., director of the meteoro- 
logioal servioe of the Russian Empire—succeeding Gen. 
Rykatohefl, retired. 

Cecoae is the name of a French {woduot manufactured 
from oopim, probaUy with the addition of small quantities 
of other su^tanoes, whioh k gaining great popularity 
among Mobiunmedans and Hindus for use as a butter. 
Its peeuliar reoommendation, as compared with other 
butter substitutes, k that it contains no trace of hog 
lat or beef tallow, and henoe does no violence to religious 
ideas. 

American Ginsang, the market for which is almost 
exolusively confined to China and Korea, has boon an 
article of export from this country for more than a 
century, the prices rising, as the wild supply dimimshed 
because of the oleiuing away of suitable forests, from 
40 oents a pound in the early years of its ooUoction to 
more than 88 a pound for the best qualities during the 
last eight years. The cultivation of the plant is com¬ 
paratively recent; it began in an experimental way 
about 15 years ago, and has now attained such propor¬ 
tions that the output of the cultivated roots almost 
equals that of the wild. The total exports exceed a 
value of a million dollars a year. 

Award of Bedgiaa Pifae far Bbsay “On the ReUtlon 
ef Atmoapherlc Air to Tnberealoais.*'—On the recommen¬ 
dation of the Committee on the Award of the Hodgins 
Prise of 81,500 for the best treatise “On the Relation 
of Atmospheric Air to Tubereulosis,” whioh was offered 
by the S^thsonian Institution in oonnoetion with the 
International Congress on Tuberaulosu hOM in Wash- 
jngtoa in 1608, the Institution announces that the 
prise has been equally divided between Dr. Guy Hinsdale 
of Hot Springs, Va., for his paper on “Tubereuiosu in 
Relation to Atmospherio Air," and Dr. B. Adolphus 
Knopf of New York city, for his treatise “On the 
Relation of Atmospherio Air to Tuberonloeis.” 


Aatomobile 

Folding the Automobile Top Into a Covered Re- 
cepUcle.—Patent No 1,071,.348 Ui Richard H. Rioe 
of Lynn, Mass., provides an automobile Unly with a 
receptaole in roar of the back seat, whose cover oan lie 
opened to permit the Ujp of the automribile to be col¬ 
lapsed into the riioeptaole and then closed to enclose 
the top. 

An Automobile Journey Across Africa, from south to 
north, has been undertaken by an Enghsh officer. Limit. 
Kokoy, who started frtiin Cat)o 'Fown August 17th, and 
hoped to reatih Alexandria, Egypt, in 120 days. The 
first orossiug of Africa by automobile from oast to west— 
viz., from German East Afrioa to German Southwest 
Africa—was acoomplishod by a German, Lieut. Gnuttz, 
as recorded a few months ago in these columns. 

The Poor Man’s Automobile.—England is said to have 
more than a hundred cycle cor factories and it is no 
exaggeration to predict that Amenea will soon vio with 
England in this lino, even as it now exceeds all Europe 
in the production of the cheap automobile. One manu¬ 
facturer, liowever, has gone in for the production of a 
small car whioh is decidedly not a cycle car, but a regula¬ 
tion automobile with full width tread, change gear 
transmission, four cyluulor mot.or and full width seat. 
This little oar, which will sell for less tlmn g.'KX), has a 
00 inch wheel base and a 2*4 x4 inch motor developing 
about 22 hnrs(«-|H>wer Under tests on the road the car 
has gained a sjwud of 62 miles pttr hour. 

Petroleum Society Incorporated.—With the object 
in view of benefiting ami uniting many unrelated interests 
that depend to a certain extent upon the production of 
petroleum, the Amenean Petroleum Society has been 
organizqd at Pittsburgh, Pa., and incorporated under 
the laws of that State. It is intended to make a thorough 
study of iMitroleiim technology, to circulate the informa¬ 
tion gamml thereby and to conserve the petroleum 
resuurmw of America. That much promise for relief from 
the present fuel situation in the automobile field k 
hoped for, is shown by the fact that the Society of 
Automobile Engineers, the Amenean Automobile As- 
suoiatiun, Amenean Society of Mechanical Engineers, 
the Society for Testing Matenals, and several others 
sent delegates to the recent conference. 

An Ambulance Hospital.—The Queen of Bulgaria, 
who takes a great interest in the Rod Cross service, has 
had built a special ambulance automobile at a German 
works, and it was used in tho field during the war in the 


Profits from the Now Dual Bub way.—Under the new 
operating oontraet with the city, the earnings of all the 
BrooklyQ elevated lines and the Center Btreet loop are 
pooled. From the gross earnings, the oompaay deduota 
rentals, taxes, operating expenses, depraoiatioa, and a 
oertaln amount paid the oompany in lieu of the profit 
it derived from its existing linos when tho eontraot was 
made with the city. After these deduotioos, the surplus 
k devoted to interest and sinking fund obar^ upon the 
city’s investment. For the first month of operation of 
the Center Street loop under the eontraot acrange- 
ment, there was a balanoe in favor of the city of 822,- 
870.06, which was more than enough to pay the interest 
on the dty’s investment and within 82,814^12 of the nuk¬ 
ing fund as well. 

British Battleship as a Tenet.— The battleship 

“Empress of India,” which was built at about the same 
time as our“Oregon,’V‘Indiana” and"Massaohusetto," 
has been set aside by tho British Admiralty as a target 
for praotioe at long range with heavy guns. It is sug¬ 
gested by our oontemporary, Army and Navy Journal, 
that we should use one of our old battleships built at 
the save time as tho “Empress of India,” as a target. 
We beUeve that the annual lesson that will be learned 
from pitting our 12- and 14-inoh girns against the arstor 
of one of these old ships would be of tar greater value 
to the Navy than the ship itself. We learned mueb from 
the gun fire against the “Ban Maroos”; but hw anoor 
does not eompsie with that of the“Inchana" okas, whioh 
k 18 iaohes in thiokneaa and taoe-hardeaed by tim 
Harvey prooesa, 

Btrongtii at Stoel Catov—The tqport of the Oom- 
wiittoe on Oar Oonstraetibn, pil«aea1«|l at the annual 
meeting of tin Master Oar Builders* Asaoolatioa at 
Atlantia 0ty, roaommands <hat vektiog steel or steeb 
nadeifratoa oars whioh have less than a eortain 8trei«th 
nput be ShMuiflad with wooden omm, and be sabjeotod 
to ^tosame «tk« for oonbinAtioa defests. Thevtanderdof 
Vswodlhititoitid he as follows; l.AMafd eeotarriU should 
bo not teas than 16 square Inehes. 2. The vatio of stress 
to and stotitt riiooid h* hot more tiaa 0.09. 8. The 
iengtii (Bf oantor tir dtoft till memham, qr paitii of mem- 
h«to bstwaan htooM, to b« m mere than 90d; when 
d 4a thp deptii of the in the dino- 

timltfwhMtbtttidingmiidritidniik^ Porimwean 
qintiW'im sho^ .be net SAequan 

4tt(disii,''tiii«'iMto'tif tiMN to,eodak^iwt'ineMi than 
of .totttW' tiH'bipnhen or 

'Nateea tihtodd!' bq. w. atotod 


Pure Atmosphere In Industrial Work Rooms.—It is 
a favorable sign of our time that tliere k an increasing 
tendenoy among manufacturers to iustall equipment 
to rake the sanitary standards in the working rooms of 
faotories. Industries in whiob various forms of dust are 
foattered through the atmosphere of the working rooms 
on partioularly in need of attention in this respeot, and 
the matter 4s espeokliy grave if the material floating 
in the open air k of poisonous oharaoter. How the 
problem has been solved in the white lead plant of the 
National Lead Company was described in the issue of 
our Soppunmrr for July 19th. A speoial system of 
ventilation and eovered hoods proteots the workman 
from the injurious effects of the lead dust whieh would 
otherwise oontanrinate the atmosphere. 

Gapt. Bedov’s Russian Nortb Polar Expodltioa, oon- 
owning the fate of whioh muob anxiety had been felt 
sinoe the autumn of 1912, when the last definite news 
of it was received, is now reported to be safe, for the 
time being, in the Panoratius Islands, just off the north¬ 
west oosat of Nova Zambia. This information was 
brought by several members of the expedition, who were 
leoentiy oomprilod by ill-iMsJth to return to Russia. 
The name ef the expedition ship has been changed from 
"St. Phooas” to “Michael Souvorioe.” Bedov still intends 
to proceed to Franz Josef Land and to make that land 
hk base for an attempted sledge journey to the pole. 
When rsiting funds for hk expedition (a task in whioh 
ha was powerfully aided by the great Russian newspaper 
the Novoya Fremyo) Bedov appealed to the patriotism 
of the Russkn people 1^ annooxuiing that he would 
name any important land he might dkoover “Nicholas 
II Land.'’ Be has, howoror, been anticipated by 
Commander Willdtsky, who gave thk nmne to the land 
he diaeovsnd last summer norih of Cape CbelyuskiD. 
Copl Sftiov'a name, by the way, baa been variously 
sp^od in Ing^ and Aaeriou jpurnals—Stedow, 
Bedof, BadoK, ato. The tmastitsn^a ef Russian 
naniM k still, unfortunately, a matter of go as yuu 
ifieaae, and endless confusion reeulta in indexes, cat¬ 
alogues, etc., where various entries of tho ssme name are 
liktiy to be coatterdd through the alphabet on acoount 
of their vadwti sptilings. The hero of the latest Rus- 
tiao oxpitit in the Aretie k now known to the public as 
WlUdtticy, but In Hbreiy catalogues in thk country 
hk nanM will genestily be written “Vilkitskli.” The 
BctiUmrio Ambuioaif enUnaifly adopts whichever 
speiSing of a Rtuwka aane k In oommaoest use in 
Eaiilkh, without rsgayd to a eontixtent gystem of 
trautiilaratioa, ns the kAtor would often merely reeult 
hi the «Ftiifien«oa of the avange imider. 


Balkans Tho roomy body of the hmousmo type is 
arranged in two compartments, one on each side. On 
the right hand side arc lodged two strotohurs one above 
the other which oan bo run m by means of rollers through 
a back door. Tho other side has two seats for the aids 
and is also reached from the back, there Iwiing also two 
side doors. As the side door in the Hlretoher eompart- 
ment can only he o|xsncd from tho outside, it is im¬ 
possible for patients to leave the aml>ulanco unawares. 
Ground glass panes give sufficient light while preventing 
tho intonor from lieing seen from the outsido. Dr I’aul 
Frank, a pruminonl Borlin modical offioial, designed tho 
present nmbulanw. 

French Official Tests of Motor Trucks.—What will 
rank as the grealosl motor vohiolo oontost in the history 
of motordoin has just closed in Frarus*, aftt'r more than 
a hundred vehicles had iKsm siibjeoted to an official 
tost by the French War Office, over a period lasting 
forty days. The tnals began July 1st and ended August 
9th. They wore partioipatod in by niiioty-eight mami- 
footurers, most of whom entored more than one model. 
Tho trucks were divided into two groups, ordinary motor 
trucks and tractors hauling one or moro trailers. The 
former were required to cover 1,585 miles and the latter 
1,108 miles in nineteen days over a circuitous route, 
operating on gasoline, bonzino or alcohol without chasig- 
ing carburetors. Tho purohaser of any truck which has 
successfully mot the required couditious is graiitod a 
subsidy by tho Fronoh government, with the ogeeetnent 
that the truck is always to l>o at tho service of the War 
Department in t'ase of emergency. 

Automobile Roads in Egypt.- To tho lu-tivity of Lord 
Kitchener is due the eoustruction of a line automobile 
route m Egypt between Cairo and Alexandria. Tho 
read is some 130 miles long and was practically flnisherl 
some time ago. Although some of the intervening cities 
are already eonnootod by roads, this is the only through 
rente between those two cities, so that it will Im much 
appreciatod. It now appears that tho Ihibbc Works 
Department is cngagei] on t)lan.s for a oompleto lait.work 
of main routes to cover the whole of Egypt, anil itiiwe 
will Iks in charge of the government while the secondary 
roads belong to local authorities. Outside of military 
use, tho plan will be of great eiKiiiomic value to the 
country in opening up inaccessible districts. In other 
oases it will add to the facilities given by the Nile and by 
railroada, both for oommerae and for touring. Ac- 
oording to this, the day k not far distant when an 
automobUe oan make the trip from the port of Alex¬ 
andria dear to the first cataract, or a distance of 800 
miks. 
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The Khedive’s State Train 

A Benzol-Electric Train tor the GoverncMT of Egypt 

By F. C. Coleman 


' i}') 


T wo motor coadifw (« Malooti coach and a compoHltc 
coacli for the nuUc niid attondanta), each e<iulpi>ed 
with H ben!!ol-«l«>trl<’ sei, have recently been Mupplled 
to nerve oh h of ale train for the Khedive of %ypt 
The system of drlvliii; adopted differs 
from j)revlo\iH forms tii the fact that each 
of the two coaches Is etjulpiMSl with a com¬ 
bustion engine, dynamo attd electric mo¬ 
tors, and the train can be contrulled from 
elth<*r of the drivers' comitartinents at 
each end The division of the machinery 
tietweeu the coaeUes Ttossesscs the follow- 
liiK advantages: A letter distribution of 
the weight Is secured. When reversing 
the direction of travel, the pushing of the 
front cooch hy the rear coach Is avoided; 
and it also liecmues unnecessary to shunt 
the conches. If a defect occurs In one of 
the combustion engines or electrical ma¬ 
chines, the train can be pro)>elled at n re¬ 
duced Sliced by the set which remains In¬ 
tact The Iniln Is intended to travel at 
a s|>eed of 41) miles i)er hour on the level, 
and the total train weight without jws- 
seiigers Is approximately 100 tons. 

The construction of the train is Illus¬ 
trated herewith Kach coach is mounted 
on two two-axle trucks. The lienaol-elec- 
trlc sets are mountt>d In the two trucks 
ninnlng at each end of the train, the four 
electric motors being placed In the center 
bogle trucks The combustion engines are 
fixed to a special Injier frame which la 
aupporttKl from the iixl»*s lij springs, ao 
that with the ordinary dtjuhle spring sus- 
iwnslon of the coach body from the axlea. 
a triple spring sus|M>nsi<in Is obtained la- 
tween (he coach body and motor, thus 
eliminating all vlhratloji The engine 
trucks arc placed so tar In front of the 
coaches that the engines and auxiliary 
machinery are completely ex|ii>Nt-d when 
the bonnets are reraove<l, the electrical 
machines are accessible through openings 
In the floor The radiators arc mounted 
on the roof above the two drivers' com¬ 
partments, and the connecting plpt-s be¬ 
tween the engine and radiator and the 
exluiust are contained In u chimney In the 
front of each coach. 

The saloon coach coutalns one large 
reception saloon and a private saloon, both 
of which are luxuriously fitted up. It 
also eontalijs a lavatory, observation plat¬ 
form and driver's compartment The com- 
IMiHlte coach contains two second class 
compartments, thre*> third class compart¬ 
ments, a baggage compartment, a lavatory 
and a corridor leading through the whole 
coach to the driver's comimrtracnt. The 
two couches have a vestibule connection 
with each other 

Each machine set consists of a combna- 
(lon engine with Its niixllturles, and the 
electric generator and exciter, the latter 
machines being coupled to the motor by a 
flexible leather belt coupling. The four- 
cylinder <-otnlnisrion engine has a continu¬ 
ous outimt of l;.*!) borse-iHiwer at a speed 
of 7(K) revolutions per minute It will op 
erate either with la-uzol or gasoline. The 
valves are all situated on one side and are 
actuated by a comm<m shaft The engine 
Is started by means of compressed atr 
from an air tank. The cooling of the en¬ 
gine Is effected by water circulated 
through a honey-comh radiator, mounted 
on the roof of the coach, and In addition 
to the iintural draft when traveling It la 
cooled by an electrically driven fan with 
a vertical alia ft mounted on the coach 
roof. The fuel tank Is susiiended from the engine truck 
and the fuel la kept under the pressure of a neutral 
gas. nitrogen or carbonic acid, which Is drawn from a 
Hteel cylinder through a pressure reducing device. This 
arrangement Insures absolute Immunity from explo¬ 
sion. The speed la regulated by a centrifugal governor. 
The regulator has a speed adjusting device operated 
electrically from jtie controller In the “out" position, 
hy means of which the speed of tlte combustion engine 
can be reduced to upt>roxlfflately one third, when the 


coach is stationary. By these means the nolae caused by 
the motors when the train la not moving la appredabiy 
rednoed and, moreover, there la a comdderable saving 
of fuel. The exhaust gases are led over the roof Into 
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feeds ths two moton at tine 'map ^b«dh 
so that heavy cable couplldis are not i»> 
qulred. Thera are the aeoassaryiflfstyprfl* 
cautlone, andi aa fusee, overload redaose, 
and arrangements for breaking the eir- 
cuit on releasing a push button on the con¬ 
troller. The reversers (derated from the 
master controller ate placed in each coach 
tor reversing the direction of ttaveL la 
tike field drcult, the one exciter exdtee 
the two generator fields oonneetad In 
parallel, throng s common restota n e e , 
the steps of which ere gradnelly ritortwlr- 
culted by the controller at startlBA da 
may be eeen from the diagram, one of 
theee resistancee Is placed Ih eatm coach, 

L e., one for each controller, ao that only 
one of them la la use fox each directlam. 
The two exciter fields connected in 
parallel are fed In a similar manner ften 
an auxiliary battery with a one hour 
capacity of 68 ampere hours at 66 volta, 
to which the second exciter Is omuected In 
parallel. When the oombnstioo engine Ja 
running at a low speed this exciter wUl be 
switched out automatically by a special 
switch, and when the speed Is high It Is 
switched In again, so that In the first ease 
the battery works alone, and In the esc- 
nnd case It works In parallel with the ex¬ 
citer, and can abm be charged from the 
latter while the train Is running. The 
lighting, signaling apparatus (ooDsisdng 
of a motor siren and goag) the bettery 
Ignition and other anxQtary apparatus are 
connected to the battery. 

The (qwratimi of the controIUng gear Is 
as simple as In the cnee of a single coach, 
after the two benaol onglnee have been 
started up snd the constant exciter volt¬ 
age adjusted. Should any part of the 
equipment develop a defect, the aystam 
of connections can be altered la aadi a 
manner that the train will operate with 
the equipment of the other coach alone, 
thto alteration being effected try nwaiw of 
a throw-over switch, whldh Is sealed In 
Its normal position. 


neglected factor in agrlcultum, yet tt is 
the reserve capital tqion wUelt the afleosas 
of thiF crape ^(Vetide to a dyy gefleon, as 
wen as tha sonna hrooke and ittraie. 
Witt ajl their nmitUkitoOMi ueea. Dr. W. 



Driving truck fitted wHh two notora. 

the oi)en air through a silencer suspended in the chim¬ 
ney by springs and flexibly eminected with the motor. 

Tlie generator In each machine eet has an hourly rat¬ 
ing of 80 kilowatts and a conttuuous rating of 60 kiio- 
watts, the exciter having a contlnuotia ratlitit of 6.6 
kilowatts. Both mariilum are cooled by a tan mounted 
on the same shaft The normal generator pressure !■ 
800 volts, the exciter iwessure being 60 volts. The gen¬ 
erator has BuxlUaiy poles and can be overloaded at 
starting with a current up to 900 amperes. Each coach 
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PUl« L»Sh*«t8ff cMi^loiia Along the edge of the Son. From n photograph made with a epoctrohellograph uaing the light of calciui 

The Profile of the Sun 

How Invisible Solar Prominences are Studied by Means of the Spectroheliogjaph 

By Frederick Slocum of Yerkes Observatory 


I F the ann la mod throngb fog or doat, or ta obaerrod 
through a amoked glaaa, ita outline appaara to be 
porfactlr amooth and aharp. One wonld little auapact 
that Ita profile la nallg charaetorlaed by^ guch fanuatlc 
abapea aa an afaown in Um aoeompanylng Itlaatratlona, 
which are from photographa hr the author, made In 
the U^t of caldum with the aumford epectroheUo- 
gnpb of tho Terhaa Obaemtory- 
Plate I ahowa typleal eondlUona along the edge of 
the ann. The general ragged outline la the aurfhoa of 
the ehromoapbere. The larger forma ate called aolar 
promlnencea or protuberancea. 

Plato II lUuatrntaa dltterent typea of aolnr proml- 

Flg. 1 la a gnaeoua cloud reaembUng the appearance 
of a grove of banyan treea, rtalng to a height of 42,000 
mUea, and extending along the edge of the aun for a 
dlatanoe of 340,000 mllea. Promlnencea of tbla type 
may peraiat tor weaka or even mootha. Thla partlcolar 
one waa obaerved for 8S daya. 


Pig. 2 ahowa a group of promlnencea In the vldnlty 
of a aun-apot. The atreama of matter from both aldea 
are pouring directly down Into n gnn-apot, which waa 
vary near the edge on that day. The arc of the aun 
ahown In the plctnre repreaenta a length of SOO.OOO 
mllee, which will give aome Idea of the dtatance to 
which the attractive Influence of a apot may extend. 

Fig. 8 la a collection of archea and atreamera, ahown 
in fine deUlL Ita height la (0,000 mllea. 

Fig. 4 reaemblea eomewhat a turkey atandlng 6T,000 
mllM high. Another jfiiotograph taken two houra later 
ahowa what looka like a cloud of feathera floating off 
Into apaoei 

Figa. 5 and 6 are two photographs of the aame promi¬ 
nence separated by an Interval of 43 minutes. Within 
tbla time the prominence increased In height from 
72,000 to 180,000 miles, correaponding to a movement 
of 80 mllea a second, ftuch rapid transformations are 
cbaracterlatlc of the ao-called eruptive type of proml- 


Flgs. 7 and 8 show the changes that took place In 
another ptbmlnencp within 24 hours. .Among other 
things, it may be noticed that the wind has apparently 
changed Its direction In fact, from promlnoDoes of 
this type some Idea may he obtained of (he general 
circulation of the solar atmosphere. 

The existence of these prominences around the edge 
of the sun was first detected during total eclipses of 
the sun. When tho moon passes dlreoHy In front of 
the sun and has out off all of Its light Just up to the 
very edge, these forms may be soon projecting out 
beyond the edge, sbtniug brllllautly with a rose-colored 
light. The only reason that prominences cannot be 
observed at any time b> slmidy holding up a screen 
to cut off the direct light of the sun Is (hat our atmo- 
sphere refracts and reflects the light of the sun, making 
the sky brighter than the prutulnoncos themselves. To 
an observer on the moon, which Is doxold of atmo¬ 
sphere, the prominences, and e'en tho stars by day, 
would appear against a black background of sky. 




Ptale ItL—TI m RoMford apaetyahaltofraph attoehad to the great telescope of 
tkt totkoo obaonratory. 1%# apparatua uaed for photographiug aolar proini- 


















In IMS JuMwen and Lockrer dlacoverad a inetbod 
of reducing the glare of the sky without, at the eanie 
tlm^. reducing the light of the prominences, thus ren¬ 
dering it possible to observe these solar appendages at 
any tliae, and not merely during the few minutes of 
a total eclipse. 

It had been noted that the prominences gave a dls- 
contlnuoas or bright light spectrum. That Is, if viewed 
through a spectroscope, a prominence would present 
several Images of different colors, red, yellow, blue, etc., 
doe to the light of hydrogen, helium and calcium, the 
chief constituent elements of the prominences. These 
Images would be separated by appreciable Intervala 
If greater dispersion were used, that Is, If a second 
prism were added, or ii grating introduced, the dis¬ 
tances between the various Images would be increased, 
bnt their brightness would not be sensibly affected. 

The light of the sky, on the other hand, gives an 
entirely different type of s(iectrum It consists of line 
dark lines projected against a continuous bright spec¬ 
trum. If the dispersion Is Increased the total light is 
spread out over a greater area, and, therefore, the 
brightness of any on»‘ part Is reduced. Moreover, the 
skylight gives dark lines exactly where the prominence 
gives bright lines. Thus, by using a spectroscope of 
sutHclently high dlsrsTslon, It Is possible to see the 
prominences projected against a relatively dark back¬ 
ground. 

For all ordinary iiuriKtses the silt of u siiectrt)- 
scr>pe is made very narrow, in order that the spectral 
lines may be fine and shan>. but for this purpose the 
slit may be open somewhat so that the whole of a small 
prominence, or a considerable portion of a large promi¬ 
nence, may be seen within the opening. If widened too 
much, the background becomes too bright, so, in the 
cane of large prominences, it Is necessary to study them 
in nections. For such observations the slit of the spec- 
'troBcope Is placed tangentially to the sun's edge, and, 
by rotating the spectroscoiie thro\igh IKK) degrees, the 
whole circumference may be examined 

Ever since this method of observing prominences was 
discovered, dally observations of the sun’s edge have 
been made In various places. In Ilaly a sficlety was 
formed for this expressed purpose. Their publications, 
Uemoric irtla 8o<Hetd degli BpvttronropiKH ItaHaM, 
Contatu a practically continuous riTord of prominences 
for the past forty years The publlsheil records are 
free baud sketches of the jirufile of the sun, showing 
the hwattou and approximate form of all prominences 
for each day, and detall<>d drawings of those that were 
unusually large or active, to show the changes in form 
and size. At the same time, Important but less sys¬ 
tematic work of tho same nature was being dune in 
England, Austria, Germany and the United States 

From these visual observations, two distinct types 
of prominences were distinguished, the quiescent and 
the eruptive These were observed to differ, not only 
in shape and activity, hut also in ciimposltlon and dis¬ 
tribution. The quiescent iiromliwuces generally as- 
Hiime forms resembling clouds, or trees, or groups of 
trees. In sise they vary greatly (lome attain the 
enormous height of several hundred thotisuud miles, 
while others are even less than a thousand. In Intoral 
extent there Is a corresp<yndlng difference Some cover 
fifty degrees or more of the sun’s circumference, while 
others may Ih> confined within the limits of a single 
degree. In this t.v{H> of prominences, as the name Im¬ 
plies. the changes are coniparatlvely slow, and yet 
at times there are remarkable exceptions to this rule. 
A prominence, which tins remained quiescent for sev¬ 
eral days, may suddenly undergo some interual up 
heiival or explosion and bo completely annihilated In a 
few minutes The sia-ctra of these prominences show 
that they are composed almost exclusively of hydrogen, 
helium and calcium They are found In all latitudes, 
but II careful tabulation of the observations of many 
years sbiwa principal maxima Imtween 20 degrees and 
2,'S degrtH>H latitude in both hemispheres, correspondlug 
roughly with the piMitlons of maximum sun-spot fre¬ 
quency. The ole%'eti-y(*ar iierlod, manifested liy snn- 
siKits, Is also shown, hut to a less marked degree, by 
the quiescent prominences. 

The enuttlve type of prominences, on tho other hand. 
Is very closely associated with siin-spots. They ure 
rarely found lieyond the limits of the win-spot rones, 
and lliey follow almost exactly the periodic frequency 
of sun-s|>ots They contain not only tho hydrogen, 
helium and calctimi of the qnlesccmt ty|K*, hut also 
frequently Iron, niagin'slum. titanium, barium, sodium 
and ijiuny other suhstniices, chiefly metals. The erup¬ 
tive jiromlnences uiqiear as Jets, rockets, fountains, 
etc. They are generally very bright and very active, > 
sometimes undergoing complete transformations with¬ 
in a few minutes 

In isfti dawned a new era In the study of promi¬ 
nences. when Prof. Hale discovered u method of 
photographing them As in the case of visual observa¬ 
tions, a spectroscope Is used for this purpose, hut vfhen 
adapted to this siiecnr work It has been called by Prof. 
Hale a spectrobellograpb. It differs from an ordinary 


spectroscope hr having a slit in the focna of the camera, 
in addition to the ordinary sUt li) the focus Of the 
collimator. The function of the ueond irtlt Is to Isdata 
any parUcnlar lino of the spactratt, and anahle tha 
observer to make a photograph In the light of a elilgie 
element. Thus, since prominences are composed chiefly 
of calcium, hydrogen and helium. It is posaihle to make 
B photograph of them in the light of any one of theae 
elements. The H and K lines of caldum and the 0 
Une of hydrogen are best adapted to 4Ms purpose, The 
prucHiM consists of moving the Image of the sun over 
the first Hilt, and at the same time, and at tho same 
rate, moving the photographic plate across the aeoond 
slit. The same result may be accomplUbed by keeping 
the image of the sun and the plate fixed and moving 
the slits. When photographing the profile of the sun, 
a metal disk ts so placed as to cut off all lli^it of the 
sun except that which comes from the very edge. 

This method was used In Uklng the photogiaidn 
from which the accompanying illustrations were made. 
Plate Itl shows the Rumford speetrohellograpb atUebed 
to the great telescope of the Terkes Obeervatory. 

The Naval Ainhip 

By Carl Dienstbach 

A fter aircraft had shown their efficacy as scouts 
for the army even under the teat of actual war, 
the navies of the world immediately took stops to use 
them. But while the soldier had done much In turn¬ 
ing the early toy aeroplanes Into practical—albeit risky 
—machines, the sailor demanded an entirely novel sort 
of aircraft Naval aeroplanes, because of the largeness 
of a naval theater of war, resulting from the fast move¬ 
ments of fleets, as compared to armies, and dependence 
on the shore, ure of limited usefulness in escorting a 
fleet. An aerial vessel must leave shores far behind 
and cruise for days over the high seaa. Only the mam¬ 
moth dirigible, a type, the development of which would 
probably have been delayed by the enormous expense 
of experimenting, held out any promise of fulfilling 
such demands. 

Germany Is the one nation which has thus far built 
naval dirigibles worthy of the name. Two appalling 
disasters have shown bow thorny Is the path she had 
entered. But while the first seagoing dirigible of Ger¬ 
many. a 22,0(X> oiibic meter croft, the largest the Step- 
[lellii factory, noted as the only entirely snccessful con¬ 
structors of slaes aliove 14,000 cubic meters, would under¬ 
take to build so late as s year ago, proved too small to 
wllhsiand a real storm at sea (harder to avoid than on 
land in the alwetioe of maritime weather statlona), and 
while Its more promising successor of 2T,000 cubic 
meters fell victim to n totally unexpected internal 
catastrophe at the very outset of Us career, there Is 
no relaxing in Germany’s efforts to make a dirigible 
practically the etpial of a steamer. This attitude. In 
the face of losses in olheers of the highest efficiency 
equivalent to the ciisnaltles of a small battle Is more 
easily understood. If the Inducements these extwriments 
hold out. are analyzed. 

At sea aerial scouting asKumes an importance barely 
foreshadowed l>,v the Itest that lias been done on land. 
Owing to the level, uniform background it is impossible, 
harilug fog or heavy rain, not to see a vessel from 
alsive at the remoiwt itarls of the immense circle wlilcb 
extends to all sides for sixty-five miles even from the 
moderate height of .H.OtiO feet. It Is easy to distinguish 
a warship from a roerehautman, no matter how dimly 
seen. The cUa met eristics are too pronounced. It Is also 
fairly easy to recognize meu-of-war of different nation¬ 
alities In that resjiect the United States have been 
most ohUging to atrshliw In adopting "naval landmarks" 
like floating Eiffel towers. But the difference between 
English triiiods and tierman ’’castle towers” for mili¬ 
tary masts is also marked Impressive, too, are the 
French smokestacks; but it Is often sufficient to recog¬ 
nize vessels ns fighting craft by the way the smoke 
drifts from a fleet, and then to call for the wireless 
eounterslgu. Radio-telegraphy has led to hidlcrous 
seeiies In the Balkan war, when Greek and Turkish 
arniorclads In action exchanged wireless epithets, quite 
ns the heT(s-s of Homer roundly swore at each other in 
the heat of battle '■ 

I>>ss unusual events may haidteu U a naval altahlp 
sights suspicious vesstds from afar and an enemy tries 
to iswH' ns a neutral l»eforo tho oertal cross-examiner. 

II is worth noting how much neutral war vessels may 
now influence the issue by their mere presence upon 
the BC<*ne. This may lend to new IntematloDal regula¬ 
tions, such as secret countersigns for neutrals, etc. (On 
laud the pnwonce of neutral forces on a battlefield Is 
obviously impossible.) It Is not unlikely that a neutral 
who has posed as an enemy might bf treated as an 
enemy All (bis will b^ more clearly uuderatood If WS 
recall the more familiar condlthau of aerial eebuttag 
over land, and ask; How would an army be treated 
who, without taking part in the fighting, would never¬ 
theless decide the outcome by tmsihg tor the alrscoiibl? 
In this aerial age neutral forces play Involuatarlly tbe 
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goring- that la the craft Eogiaiul C)*ally ha* t» 
fear. Ita mere extetonoe is equal to doithUng and tnUn 
Uat a foreign navy. Without wicb "eyes," the EiiddMdi 
fleet wlU either grope In the dark as a whoUk or> l>0^ 
acattered to protect the shores it will be delmW In 
detail by aup^or nnmbera. It wQl catch only an oooa-‘ 
atonal glimpse of a foreign airship far away. Bnt t^ 
enemy’s fleet will be two hundred mllM farther away, 
and always remain at that distance while ehtely con¬ 
voying a numerous fleet of swift giant ocean linen 
crammed with soldiers to the "ImpregnaUle" shorn It 
U a very Simple game of blind man's huff. AeKgfishes 
are not equal to this atmtagy. A condltlou stoo aea, 
eventually, wlQ he that aircraft can not only “cruise" 
over water tor several days, but have also enough lift¬ 
ing power or else to carry the ponderous gyroaeopie 
compaas and magnetic Instrumenta with which to as¬ 
certain their locality, and consequently that of the 
enemy’s fleet at all times and under any oonditiona A 
good batter}’ of long range automaUc guns and machine 
rifles for aeroplane defense will also be required. 

In this respect and others it might be pointed out 
that under modern conditiona Britain’s real danger 
zone has probably shifted from the Channel to Scot¬ 
land, and that not the near, but the far foreign bases, 
which permit of an unobserved initial movement and 
a wide scope of action of the enemy’s fleet, are now the 
formidable ones. Will this lead to many drownlngs 
of English aviators attempting to cross the Ger¬ 
man Ocean to Denmark and back without landing and 
to a permanent “peaceful" blockade of the German 
bases by the whole English navy? Need Germany 
submit to such a bUwkade Just outside Its home 
waters? Germany In turn la handicapped by the con¬ 
fined nature of the waters near its bases; but its 
own navy might be cruising in the o|teu, protected 
by aerial eyes, before the beginning of hostilities. Tv 
start transports in safety would be more difficult, but 
s fleet of swift transports might also manage to crnlse 
early in the open under aerial protection. They could 
rendeevouB from anywhere, the airships "herding" them 
by wireless. The whole coast from Emdeu to the 
Danish border would furnish suitable iKduta fur a 
stealthy emherkation, with the help of strategical rail¬ 
roads. Gneo out of the North Sea the whole force 
would be absolutely safe as long as the airships held 
out And there is no reason why a dirigible might not 
take al>oard supplies from a vessel at sea. 

Waste Fnm Dnka Goes Into BmilMe 

W ASTE wood in the manufacture of school desks 
is now being used for the backs of cheap hrnsbee, 
according to the statement of the forest serylce. 

A large manufacturer of school desks in Michigan 
had a conalderable amount of waste material in sHhm 
which were too short to enter into the manufacture of 
the smallest desks, and ctiuld not be utilised further 
with bis machinery or in bis line of work. This mate¬ 
rial was all hard maple in pieces an Inch thick, a foot 
or so long, and about three Inches wide; for a long 
time it had been consigned to the waste pile and sold 
as firewood. This waste amounted to from one thou¬ 
sand to flfteen hundred hoard feet each day. A nearby 
monufSeturer was using practically this quantity of 
maple, which be was sawing up into small pieces for 
malting the backs of cheap brnsbes. 

klembers of the forest service, investigating methods 
of eliminating factory waste, conceived the idea that 
the blocks used by the brush factory could be readily 
secured from the waste ^of the sohool desk manufac¬ 
turer, and on this baais ^ the two together. Arrange¬ 
ments were made so that the brush manufacturer now 
iriaoes orders with the other firm for its raw material 
and what was formerly waste is now a source of profit. 


Moviac Pietiac EMOvda of tiw nritaoi 
W« 

O NE of the good uses for moving picture flhns Is 
for recording historic events. Not iqng ago the 
King of Roumanla orgaolwd the produMltm of a film 
of no less than 8,000 yards loigth, this beliig a reiKNo- 
dnetloD of the RoUinantlui-Rnsso-Tttrldeb war which 
detemtued the Indepeinleilifle of that country- ^ Bhu 
will then he kept in the archives of the realtp- in order 
to carry thto out, the army Hht 8,000 men in oottona 
wtBi.anns uA irnimm '^0. elBtm 
mils la that at the ItattaU govecUatoat, wtalidh Is omtot- 
ing all the flims taken 4nfi»i the war Jo in 

WMgtand tk» seiaa la flof the fllniMi eli-jto lEhm'a 
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MrraiMfM^ W ie*«» «> ««<««*.] 

A n# laiiittf 

1V> «h« S)A«or of tlto BdOMTino AKnncAir: 

Vte Meaiit Md fittttty to Max T. LtUto, tDe Ohlcafo 
tTlator, *t CklMarilBtft Ill., prompts mo to present a'few 
ttem to tbe fHvnwl imbUe pertmnlng to tbe ooeident 

ITtet Mm aoetdent was not eavaed by motor stoppage, 
and not dna to radden gnats, to not generally known 
among laymen, Wbo have toarned tbe details only from 
the none too accurate press. It to only tbe real student 
of aeronautics who, after Investigation, knows tlie true 
facts of the deplorable tragedy and Its real bearing 
upon aviation. 

The striking feature to be considered to, that the ac¬ 
cident was eettrely avmdablel A report preceded by 
a close tnvcstlgaUon by Grover C. Loenlng, engineer 
of tbe Wrlidit Company, states that the condition of 
the machine was one of “outrageous neglect." The ma- 
chlxM was old, weather beaten, and rotten. Many neces- 
■ary parte had been forgotten or neglectfully omitted 
In the Betting up of the plane, and many of tbe vital 
steel parte were rusted so that looee-ptoy Jolnto wore 
bound. The wlsga were old and tbe cloth had rotted 
nntti It waa a men rag, torn at the aUghtost provoca¬ 
tion. Tbe spare were rotten In many placea and abso¬ 
lutely nnfit to undergo bending strees, having rotlrety 
no pratenae at atreugtb. la It to be wondered trot the 
streaa of e ateep bank or a audden dip abould wrench 
a ma<mine, neglected aa this one wss, asunder? 

Naturally, aviation aa a aclence to the innocent suf¬ 
ferer of this preventable accident, both In the loss of 
one of Its beat loved and foremost airmen and in the 
prejudice of tbe criticising public. The lesson of this 
tragedy is a plea for “greater care.” If a steel part 
becomes rusty, It abould be replaced. If the varntoh 
to Bcraped from a apar, Its needs should be attended 
to at once. r>o not wait for an accident, iierhaps fatal, 
to aocentnate the faults of the machine! Ittocover the 
weak points and remedy them accordingly. Overcond- 
dence In hto machine baa been tbe Waterloo of many 
an airman. By tbe adoption of “greater care" many 
accldentB can be avoided, and aviation will proOt there¬ 
by. Dvanart P. Qoauoa. 

Derry, N. H. 

The V«lodt7 of Hertzian Wavea 

To tbe Editor of the RcaoNTono AuxatcAN; 

In your issue of August 2nd I read with Intereat of 
tbe propoaed oo-olieratlon between the wireless stations 
at tbe Eiffel Tower and at Arlington to determine the 
velocity of the nertslan waves. The writer expreeses 
a doubt which aoema to me well founded, aa to tbe 
^poealbillty of devtolig means to "flash back” the wovee 
acroea tbe Atlantic in order to measure their rate of 
transmission. 

It seems to me, however, that other means could be 
devised which would accomplish the same end without 
calling for apparatus of such prodigious nicety of ad¬ 
justment as that suggested. Would It not be perfectly 
practicable to proceed as follows: Let the wireless 
tranamlttera at Washington and at Paris be coupled as 
usual to the clocks so as to send out Instautaueous sig¬ 
nals eadi second, only let the clock at Paris teat sec¬ 
onds one tenth of a second or so behind that at Wash¬ 
ington. If now a recording apparatus with revolving 
drum be Installed at each station, tbe two ticks could 
be compared on the same sheet, at mch end. It would 
of coarse be necessary to protect the receivers from the 
direct action of tbe nearby sending station, but that 
conld readily be done by automatically awltehing off 
part or all of tbe aotentw, and shielding what remained. 

Tbe record made on tbe revolving drum at Paris 
would show two tkfUs approximately one tenth of a 
second apart But the lend of the Washington tick 
would be diminished by the length of time It took tor 
the waves to cross tbe ocean; while at Washington 
the lag of the Parts tick would be Increased by tbe 
same amount Thus, If the ticka for any glten eeeond 
were iwiapared on the thro rooorda, Mmre wpuld always 
he a difference equal to twice the time required for 
the wevee to oroes the littorvenlng spece, Ae any ir- 
mgularltlee of the cloche would atfset Doth recorders 
alike. It to evident that this difference would be Inde¬ 
pendent U( kll Instrumental errors, nnlese there were a 
^Ufferonae la ttie “nactfooi ifane*’ of Uw tiro rccerdere. 
It Would sena a rather etaipto uMttor, by laterahango 
iff iaatninnats* to ellmiaate thto error also. 

*tm mm D*Mm» rwroted over htud somewhere 
w«Mia* 9 ;^ valuable infonoutiMi as to the effect of 
toad au4 water on the wam The dtotopDe measured 
UnidMt tio reduced, tf a dram fevcAvlbg several 
UtoMaad oa utaa a taw hundred tlnas per aeoond be 

' '' Madws«. ««w». . 

. XbrpwHv iryaer. 


Indlu Saaanigff at Hoaie and Abroad 

T tlE English meteorologtot Abercromby Introduced 
Into the aclence of weather the important general¬ 
isation of “recurrence," under which term he brought 
together the numerons Irotancee of the supposed tend¬ 
ency of certain types of weather to occur about the 
same time from year to year. Independently of. and 
often In marked contraat to, tbe regular march of the 
aeaaous. Thus In western Europe a period of nnsea- 
sonable cold to found to occur very frequently about 
May 9th to 14th; whence the days dedicated to Saints 
Mamertus, Pancratlus and Servatins, May 11th, 12th, 
and ISth, are known in France and Germany as tbe 
“Ice aainte." In England a similar period occurrtng 
traditionally In the second week of April to called 
“blackthorn winter," while In America we have a "dog¬ 
wood winter" Bome time in Mtoy—“when the dogwood to 
In bloom"—and It la a coaimon belief that the snowball 
blossoms bring cool weather with them to Justify (heir 
name. 

In England rains are looked for about August 2nd 
to 8th. These are the “liSmmas floods." New England 
has Its “January thaw.” Both the Old and New 
World cling flrmly to the tradition of an “equinoctial 
storm.” 

The moat famous case of recurrence, however, to tbe 
Indian snmmer—so called In America, but In Europe re¬ 
joicing in a score or more of other names. It to "all- 
ballow'n summer,” "old women's summer," "go-sjim- 
mer," “All Saints' aummer''—collectively—end well- 
nlgh all tbe saints’ summer Individually, since In vari¬ 
ous tands it is linked with the names of Saints Lnke. 
Martin, Michael, Bridget, Teresa, Wenceslaus, and an 
on, through half the autumnal calendar. Tbe termin¬ 
ology to curiously confused with that of the spider¬ 
webs that dost in the air In mild autumn weather— 
"gossamer,” “go-summer," “goose-aummer;” in Oerman, 
“Altwelteraommer," which means both the webs and 
the season of their occurrence, the two things being 
woven into the same fobrtc of folk-traditions. 

The various eases of “recurrence” have been tbe sub¬ 
ject of numerous Investigations on the part of meteor¬ 
ologists. In Europe moat attention has been t>Rld to 
t^e alleged cold period In May—the “ice aainU.” Many 
long weather records seem to show that a cold spell 
does commonly occur In tbe middle of May. and it has 
been explained as follows: With the approach of sum¬ 
mer the land warma much faster than the ocean, con¬ 
tinental Europe becomes relatively hot, the air above 
It rises, reducing the tmrometrlc pressure, while rela¬ 
tively high pressure prevails over the cold ocean north¬ 
west of the British Isles. The surface winds then flow 
from the cold antt-cyclono toward the cyclone; tu other 
words, cool northwest winds prevail over western 
Euroiie. A more searching study of the temperature 
records, however, has in recent years tended to dis¬ 
credit the qylatonce of any well-defliied cool period 
limited to particular days, or even weeks. It to evi¬ 
dent that tbe belief tu the "lee saints” having once 
taken root In the popular mind, tbe occurrence of a cool 
spell at almost any time In the spring wonld be readily 
accepted by unacleutlflc people as conQgmlng tbe phe¬ 
nomenon as one of regular recurrence; Just as almost 
any autumnal storm in popularly Identlfled as tbe "equi¬ 
noctial," without much regard to the actual date of 
the equinox. Iconoclastic aetenoe long ago demoltobed 
the legend of “the" equinoctial storm. So far as east¬ 
ern North America to concerned, the autumnal equinox 
falls within the (leriod In which West Indian hurricanes 
are likely to sweep up the Atlantic seaboard. If tbe 
public choosea to call one of these tempeets an “equi¬ 
noctial,'’ It to entirely at liberty to do ao; the name 
being neitber more nor less appropriate than that of 
“Easter Illy” for a plant that blooms In tbe early and 
middle spring, but by no means exclusively on Easter 
Day. 

“Indian summec" In America to quite aa elastic a 
term as “equinoctial." Aa tbe name of a type of 
autumnal weather it baa a pretty definite meaning Ah 
Implying tbe more or lees regular recurrence of a par¬ 
ticular season, year after year, at approximately the 
same date. It to misleading. Ono often hears people 
say, of a fow daya of fine, crisp autumn weather, ”1 
wonder whether this ia Imlten summer?” To which an¬ 
other may answer, “No, it can't be, because we haven’t 
yet bad 'squaw winter.’ ’’ The Idea so firmly rooted In 
the piqMilar mind that «ach autumn, aa a rule, there to 
ode period of cold, cloudy weather—with perhaps a 
fiurjiy of snow—followed by one period of mild, sunny, 
higy dftya, finds no coufinnatlon In the prosaic records 
of the metooroim^tig Indian summer weather, in fact, 
prevnUa intermlttentty over a period of two or throe 
montba Tboresd, at flbncotd, Maasaofausetts, notes In 
hto “Anttma" that during the ten years from 1851 to 
18d0 weathor of this type occurred ou September 27th, 
October Tth« ISfh, 14tA Slet, November lat, 7th, 8th, 
17th, 3Srd, asth, December 7th, lOtb, and 18tb. The 
Indeflnltenen of the term to even more strikingly 
hroaUbt out la Schaeffer's analysis of the weather rec¬ 
ords of UUwoukoe, In the Jfoit^ Weather ffevtoto for 


September, 1902. (Tbe same Journal for January and 
February, 1002, contains the fullest of all discussions 
of Indian summer from the philological rather than 
tbe meteorological imint of view.) 

Tbe Enro{)eHn oi]uivalent of Indian summer to a 
trifle less Indefinite. A imlnstaklng memoir on this 
Hubject, from the i)en of Dr. Artur I^ehmaun, baa re¬ 
cently appeared In Germany' Dr. Lehmann gives us. 
In the first place, an elaborate account of the termin¬ 
ology of the “after-summer,” the commonest name for 
which In German to Altu'(Hbvr»ommer (“old womeiiH 
snmmer”) In a great many countrleH and districts 
tbto season to, as we have said above, tradtttoiMlIy asso- 
clnled with the day of a particular saint In the autumn 
calendar; thus Implying a more definite time of occur¬ 
rence than docs the term “Indian siimtuer" Dr, Ix’h- 
mann gives the reputed dates for tbe tegiiinliig of the 
season, whlcb vary couslderably \iltb latitude, thus 
Hussia has a “young women’s summer" as early as the 
latter part of AugiiNt, while tbe “Estate dl Ran Mar¬ 
tino" of Italy begins Novemter lltb Tbe author also 
give's us many Interesting jiurtleulars concerning the 
asNOclatiou of the “after-summer” season with floating 
spider-webs, or gossamer; a theme of plcturewiue 
legendry. 

A careful analysis of meteorological records shows 
that tbe occurrence of the Indian summer tyis^ of 
weather to most frequent over central Europe In the 
66th iH^ntad of the year; 1 e, September 28th to Oc¬ 
tober 2nd. It Is easily traceable to the presence of a 
widespread area of high barometric pressure over the 
Continent, somewhat east of Its center, bringing mild 
southeasterly winds to tbe region In question, and at¬ 
tended by clear skies and strong Insolation during tbe 
day. Tli^ Conditions may iierstot for only a few daya. 
or, occaHlonally, ns long sh four weeks 

Wo must infer, however, from the facts i)reReiited In 
Dr. I.«hmBnu'H memoir, that, aa In tbe case of our own 
Indian summer, the “after-summor” weather of Eurojw 
may occur intermittently through the autumn; but that 
the particular )tertt)d of such weather that happens to 
coincide with various autumnal activities of the rural 
population to tbe only one that attracts general atlen- 
Uou. From a meteorological point of view, in Europe 
as in America, there are probably several "Indian 
summers” In some years, while (stcsHionally a year may 
have none. In other words. “Indian summer" Is merely 
a convenient designation for the most delightful of all 
tyiss* of autumn weather. 

Pint United States Patent on Ice Blakinff 

T he first Hnlted States patent for the manufacture 
of ice. No. 8.0HI), WHS granted to .lohn Gorrie of 
New Orleans. La . on May Cth, 1K51, for a process of 
artificial production of ice, and tbe original patent and 
iwtwrs are now on exhibition in the United States Na¬ 
tional Museum 

They are eai>eclaUy interesting in that they cover 
coni|>Ietel,v Dr Gorrie'a early method of making ice 
and his refrigeration system, which was the indirect 
process, that to, the cooling of an tincongealable liquid 
whlcb in turn cooled other subataiajes According to 
the early citHtom of the Patent Office, tlfe paiiers and 
the patent are written by band on (larchment, and 
though now quite old, are nevertheU'ss In excellent con¬ 
dition. 

In IKftR Mr George H Whiteside of A|>alachtcolu, 
Florida, se«'>ired these pni)ers which he presented to the 
Southern Ice Exchange, and for that organlaatlon de- 
imsited them In (he Naltoual Museum, together with a 
series of articles on the same subject which opiicared 
in the Commcicial Adverttopr of Apalacblcolu, Flo , In 
the year 1.H44, as written by Dr, John Gorrie under the 
nom de plump, of Jennor. 

The Current Supplement 

O NCE again the plan of connecting England with 
the Knropenn continent to telng agitated, with 
more promise of actual execution than ever iH'fore An 
account of the latest project to given Iti this week’s 
Rupplement—S ome tractors for farm service, exhibited 
and tested at the recent Solssous comi>etltlon, are Illus¬ 
trated and doscrllKtl.—Dr A Orndcnwltz writes on 
(he nmimfactnre of porcelslii —It S Whipple's paiier 
on modern methods of tcmisTulure iiu'aMiiromentH Is 
concluded in this Issue—E. 1). Clark writes on the 
origin and stgiilflcanop of starch —^Tbe elimination of 
cinders from furnace ga.ses is an ImjKirlant industrial 
prnbleiu. How It has l)eeii successfullv solved lu a largo 
plant to shown in an illustrated article—F. E. Kaeppel 
describes dial scales for the rapid weighing of merchan¬ 
dise. 

There are fifty-five oaks in the United States, about 
evenly divided between the East and the West. The 
eastern species and particularly white oaks are the most 
valnablc. 


' “AltwslbgnomDMr; (fir WlrantrUeknito dM Uerbstes la 
lUttsUnropa,” Tblal’i LanduiirUmMfttleHe /ebrMoksr, vol. 
41, 1911, p. 67-lM. 





Fig. 1.—Microscope under bell glass, 
photographed with visible raya 


Photography By Invisible 
Light 

Things We Should See if Our Eyes Were Sensitive 
to Ultra-violet and Infra-red Rays 

By Prof. R. W. Wood, Johns Hopkins University 


Fig. 2.— £kune sublset w ik Ilf. 1, 
phatograiiiHtd witli ittira-TfaiM «k|», 


iCH I have made from time muat employ a oamera fitted with a lena of qnarts, and ever. Is that of a thin film o;f natalllc allTW 


lime pxporlmentK dewlgiied to show to what ex- mtwt. In addition, prevent all rays of visible light on s plate or lens of quarts, Such a oomMOatlno is 

tent inir knew ledge ef nntiire could tie extended by from entering It. This la not an easy matter, for prac- transparent only to Ul# invisible Ultca^VtOUtt **ys, 

mnkfng iilieiogniptile eiisenatlons of various phonom- tleall.v every aulMtauee that la opaque to visible light which are completely absoilwd by glass; Btxl by sl«- 

eiiii 10 meiiiih ef light Invisible to the eye. It has been Is sdll more opaque to the ultra-violet To this there ply prodding a camera Sftth a lena of this dai|fCCi|>ttoll 

kiioun fer inunj ;ie(irs that these liivlst- we can at onOB {diotograph Objects U thag 

" -...- - would appear In ultra-violet lifht We 

may uee either eun-Mght or the lUAit tram 
one of the recently perfected mercury are 
lamps made of fused quarts, the ultra- 
violet radiations of which are espedgUy 
powerful. 

The complete opacity of gUtee to tinee 
rays Is hesutlfully niustrated Mg the 
{dwtograidui reproduced in Fife. 1 and S. 
The subject Is a microscope, covered with 
a transparent glees bell-jar, atandlng la 
front of a shed of white paper. The ia- 
vlelble rays tn this case came from 
a mercury ere In a quarts tube, and we 
eee that the Itell-Jar is as opaque to than 
ee if made of ebony. Only the two Imafee 
of the mercury lamp reflected from the 
outer surface appear, the mleroseope hav¬ 
ing vanished; and the ahadow la as black 
as If thrown by a metal ball 
If our eyes were sensitive only to the 

_ - _ ultra-violet region, our bouses would have 

While this cannot lie Hocompllshed dl- to be provld^ with open windows, for 

rectly, we enn, bj tbe aid of photography. 3 —White phlox, white geranium and honeysuckle in glass vase, pbotsgnphed gjagg. celluloid, and all out common trans- 
secure plcturea which tell mh how objeeta visible light <at the left) and ultra-violet light (at the rl|dit). parent substances would let in no rays of 


eiia lo meiiiih of light Invlalble to the eye. 
known for Inun.^ jeare that theae liivlsl- 
hle raya exlat, and their properties have 
tKM'n moat exlmiiKtlvol.v investigated, hut 
up to the time at which these extierlments 
were coinmetieed no attempts had heen 
made to utilise them as we make use of 
ordlnur.v light for tile study of ohjects. 
It Is obvious that a great part of our 
knowledge eomea from simple observation 
b.> the eye, unaided h.v an) optical luatru- 
ineiits, but the eye Is sensitive only to a 
narrow’ range of the spectrum, for 
some of the rH.vs tiuit reach us from 
the sun and from our urtlllclal lights 
make no Impression upon tlie human re¬ 
tina. Now. Inasmuch as these invisible 
riiVH are reflected from all oliJe<’tH in pre¬ 
cisely Ihe same way as are tbe ra.vs of 
vlsltile light. It seemed highly probalile 
tlial If the range of scnsitivenesi of the 
eye could lie extended so ns to make use 
of these jilisnire rays, many new facts 
would Immeillately lie revealed. 

While this cannot tie aocompllshed dl- 



would npiicar If we could see them by 

means of Invisible light. For example, 1 observed that 


light by which anything could be ueen. 
wo exoeptlona. Homo ten yean How fortunate, we exclaim, that thU mistake was not 


painted in f'hluese white on a sheet of white ago I discovered that a certain anlllim compound with made; and yet It could not very well have been otber- 


pniicr, while absolutely Invisible to the eye, came c 


coal-black when photographed with the ultra-violet the blue and violet actinic rays, wai 


1 long name (nltroso-diroethyl-anlllue), while opaque to wise, for tbe materials out of which nature has devel- 


During the past two years 1 have so far succeeded 
In improving the method thal It Is now 
aclually possible to iihotograjih tbe metal¬ 
lic vapor that rises from a drop of gulck- 
slDer at the temperature of the room, 
though Its pr«*»»euce In the air could hard¬ 
ly be detected by the most reflned methods 
of chcmlenl analysis This sapors almost 
of spirit photography, exiierlmeiits with 
tbe "aura," and such other fantastic 
fables of which we read, and I feel sure 
that there will be renewed appeals from 
the writers of (he numerous letters 1 re¬ 
ceived shortly after the results of my flrst Fig. 4.—1 
experiments were made puliHo, urging me 
to devoU* my attention to the photography 
of the Hiilrlts of Ihe departed by means of ultra-violet 
rays, for “hope springs eternal " 

And now a word or two about the ultra-violet rays 
ns an Introduction to my subject if a lieam of sun¬ 
light Is itassed through a prism, n rain bow band of 
colored light la thrown upon the wall, or, as we say, 
tlie prism has deonmposed the white light 
Into Its elementary colors, forming a spec- 
Irum if we receive this spectrum upon 
a photographic plate, we Hud that It Is 
much longer than It apixiu-., for there 
are ra.vs beyond the violet that do not 
affcK’t the eye, liul that blacken the tihoto- 
graphie plate: and the same Is true In 
Ihe region beyond the red, though to 
photograph these rays we require ii hih*- 
clally sensitized plate When we employ 
a prism cut from a crystal of quartz In¬ 
stead of glass, we And that the spectrum 
Is still more extendwl in Ihe ultra-violet 
region, tbe Invisible iiortlon tadiig much 
longer than the visible. In other words, 
glass, which we are atit to regard as one 
of the most traniH'aront of substances. Is 
absolutely opaque to the shortest ultra¬ 
violet waves of light: and If we wish to Fig. 6 .—P 

make use of these ruyif in our work, ws 11 


to (he ultra-violet, and by comliiuing this substance 
with other media, It was isisslble to prepare screens. 


ery transparent oped our eyes ore themselves opaque to the rays, and 


P'ig. 4.—Photographs of reflectors, showing that nickel makes the best mirror 
for ultra-violet light. 

Itra-vlolet or ray filters, ns they are called, which transmitted only Hiickte. T 
the invisible rnys. come out 


no evolutionary process conid be expected to develop a 
retina sensitive to rays which never readt It I have 
found that many, though by no means ail, 
white objects appear black In nltm-vlolet 
light 08 tor examide, common white gar¬ 
den flowers. This opens up the interest¬ 
ing question as to whether we have selec¬ 
tive coloring In the Invisible region of the 
spectrum, or, in other words, are all white 
flowers equally dark In ultra-violet light 
or Is the absarblng pigment different in 
different flowers, and are there vartatiene 

_ of tbe spectrum region absorbed? Tlwao 

questions are answered by Fig. 3, where 
set mirror we And reproduced two photographs of a 
glass vase oontgintng bioeeoms of white 
phlox and white gerantunu and honsff- 
Hiickle. The white petals of the honeysuckle Sod fdilox 
come out dead black in the hitter, while the fertaiwas 


Those ultra-violet scrreim have been extensively used are much lighter in tone. By employing a spectro- 

In InvestIgatlims made with Invisible rays, both In this scope 1 have found that the abeorUng pigmsbt IS dtC- 

conutry and abroad, and to a certain extent In astro- ferent in the two coses, so that we do in rcatUty have 

nomleal photography. A more remarkable caee, how- selective obloring in this region, and we sboal^ he 

to perceive ee{^ dtff«^«^ between vhrl. 
teis white btoesians. if oar eyes were dWe 
to obesrve them by the obeonre rays, the 
slgnlflonee of these differences tad th# 
part, If any, they play in the eeoiioili|r of 
the plant are questions to be answered by 
tbe plant pfaystelogtstai and t pMfsf amt 
to speculate attont them. 

'Ultra-violet photography has gteendy 
.furnished new data in astropunF aad aw 
tro^phyUcs. tTof, Rartmom nf Rdtelh- 
gen has rseenfiy ffhetographsd 0ie gtei^t 
nrtmia in Qripii through one ef Kif 
violet soteeng Which I ' 

’ andattbetahm.tettfrby ' 

- ’he bos found 

bus gss maMMU-'temteMdng 'm 'teitelte 'i^: 

Fig. 6,—Portion of the moon photographed with yeltew, vteM Udd <dlM»Stetet violet Uglht ' 

light (left to right). Note the apot InAcated by Iho' un»w, ' cemiptei hy4%‘|||te'wlii4ll,te^^ 
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tig, fl.—y«le«ile tfif wi(k larkiUe depoclt of onlphur, photogrophed with 
, p«UMr, Tiolet OBd ultni’TioIot light. 


IB tllf OlVi^ itBW, our IgnotBOOe ngiirdiiig the 
ieonitttndidii <iiill^<i«r iMBBHt-nBlphtMnr, tiM moi^, Ui aboo- 
iBMk |n» lur M Jtnp dit«et «TUta>«e U cOiMi«ni«d. Thoro 
ki «T«(y pro)Mi)dttt;f that it doeo not dlflet markedly la 
poapoettiMi from tin earthy tmt tbe opeetioaeope tetht 
M negktm iwt tM «l«w° in WM an^ dhlnea 
ty aiOit Many termtual iwii- 

ataooH 4»n trowerer be recognimd at once 
by mere Inepecttoa, wltbaut apeetroacoplc 
or eheodeftl anaiyaia A mlaeralogiat will 
walk with yon tkroogfa a muMnun and 
name almoet erery mineral on night. In 
nine caaee oot of ten the color will be 
foqnd to he one Of the chief factor* taken 
Into aeeoQot But on tiie moon we flnd 
llttte or no trace of local color, eren in 
the lafgaat tetoMopee. If we aaw pattdie* 
of a yeUowlah brewn color we abonld aay, 

“prohehly iron oxlda” while bright green 


photogM)^ reproduced In Pig. 4, which were made In Ing parity, 
the conme of aome preliminary eaperlmenta on a meth¬ 
od of making aatron(mil<ml reUectlng teleacopee suit¬ 
able for nltra-vlolet work. The photographs are of a 
MulUow glasa dish, which was sllrered on ttie inside 


the sky into the camera, and four photo¬ 
graphs made of It, one by ordinary light 
and three by ultra-violet, using nllver fllms 
of different tlilcknesaes on the quarts 
lens, to cut off the visible rays In num- 
bpr h ma^ by violet light, we see that 
silver reflects much more powerfully than 
the nickel, while the patch of clear glass 
Is almost black, owing to Its very low 
reflecting power. In number 2, made by 
the mixture of violet and ultra-violet rays, 
which we utilise when we employ a thin 
film of silver as a ray Alter, we And that 
the sliver snd the nickel have about the 
same reflecting power, while In numbers 
8 and 4, taken by ultra-violet of Increas- 
we’ flnd that the silver reflects no better 


to c 

If pannanent, and to vegetation perhaps, 

If dMp appearad and disappeared as the 
long lunaf day changed to the lunar iilght. 

But we find nothing of tbe sort, (n my 
wrUer experimeats, however, I noticed that a little 
Meek spot appeared cloae to one of tbe lunar craters In 
all the photograiflu taken with ulirs-vlolet light, while 
no trace of it was vlalble in pictures made by y^tow 
light, which repreaeot about what we aea with a vlaoal 
This aeeincd very Important and I at once 
I ezpertmenta with a view of 
finding ont if poaalble, what tbe dark ~ 
material aylght be. It wa* first necessary 
to get larger and better photographs, and 
accordingly I had made a concave reflec¬ 
tor. rixteen inches In diameter with a 
focal length of twenty-aix feet It was 
useless to silver this mirror In the usual 
way, slPee a pollabed allver surface re¬ 
flects only aliout four per cent of the ultra¬ 
violet rays with which the work was to 
be done. This is very nearly the reflect¬ 
ing power of ordinary glass tot visible 
light Nickel, however, behaves very much better in 
this region, reflecting alxmt fifty per cent of the ultra- 
vlolet though very inferior to stiver as a reflector for 
vlalMe light This remarkable difference in the reflect¬ 
ing power of the two metals la well shown by the 



Fig. 7.—Photographs of merenry vapor made by ultra-violet light. 


by the chemical process used for coating telescope 
mirrors. This Aim of silver made tbe surface of tbe 
glass a eondnetor of electricity, and by dipping tbe 
lower portion In a hath of nickel sulphate a rfllm of 
the metal w«s deposited by a buttery, after which a 
smalt" patch of tbe silver Him that remained uuenated 





Fig. 8<—How g rgiaod check can be detected by ultrs-vioUt light. 

with nickel was removed from the glass by scraping 
the surface with a pen knife. In the photographs Ihe 
silvered part Is marked Ag, tbe nickel .VI, and tbe patch 
of clear gloss O. The dish was mounted near an oiwn 
window In such a position as to reflect tlie light of 


than the clear glass, appearing quite black Nickel 
having thus shown Itself to be a suitable metal, a 
method was worked out for depositing It on the large 
mirror, and tbe studying of the moon was resumed. 

Photographs of the full moon were made 
by light taken from thnn* different regions 
of the spectruin, the yellow, violet, and 
ultra-violet; for It had occurred to me 
that It would be Interesting to apply the 
method of three-color jihotography to the 
case. Ill the usual inethoil of making 
color photographs, three negatives are 
made through color screens corresponding 
to the three primary colors, and the final 
color picture results from the siip«‘ris»l- 
tlon of throe jmsittves printeil from them, 
each iHisttlve being stained with a pri¬ 
mary color In the present case, houever, 
J employe<l ultru-vlolet light in making 
one of the three original negatives, and 
then built up the color-picture In the 
usual manner. The printing operations 
were done for me by Mr Ives, the pioneer 
In work of this kind, and the result was a very Iswu- 
tlfiil transiwrent picture of the moon, in which the 
local differences In Its reflecting power for the three 
regions of the sperdriim atlllxed wer»> strongly differ¬ 
entiated In color. In this picture the dark spot near 
the crater Aristarchus, alsmt which 1 shall have more 
to say presentl,v, came out bright hhie, 
while some of tbe maria or gray stmts 
came out reddish In tone, aiid others green¬ 
ish, Indicating differences In the iiilneral 
comtHisltlon of these areas As to the na¬ 
ture of the Arlsiurchus stmt 1 have al¬ 
ready reachtsl a prefi.v deflnlfe oonclu- 
slon It is well shown in Ihe ultra-violet 
photograph reproduced In big Ue- 
ferrlng to these thrc<‘ tdetures of the same 
imrtlons of the moon’s surface, on which 
1 have Indicated the crater .Vrlstarchua by 
an arrow, we see tluif In the picture taken 
hy yellow light there Is no trace of the dark spot; In 
the one taken by violet light It Is lust tieginnlng to 
appear, whereas it Is stroiigl.i deielo|s'd In the one 
taken by ultra-violet The (luesllon to be answered 
(f'oHctuilrit on f>oi/e SSS ) 






















Fig. 1.—St. GeorKe and St. VaWrie group and the shorter ot the fourteenth Fig. 2.— Shows a birda’ drinking cpp in perfeet eondHion nnd n dbwtoed nnd 

century penclla arc greatly deteriorated, while the larger one la preaenred by erumbling iftoonth eentnry Mrdri’ feediag cup. Whiek in time Will fall Into 

a coating of varnish. duet. 


A Disease of Old Leaden Art Objects 

How Corrosion may be Retarded by a Protective Coating 


By Jacques Boyer 


FEW years since Prof. Cohen of the University the application of a transparent celluloid varulah to 

^ of Utrecht showed that tin Is subject to a disease leaden art objects. This protective coating retords the 

which can be communicated by contact from one object progress of the corrosion by excluding the air almost 
10 another. The cxiierinients of the Iiutch chemist 
proved that this disease of tin Is a molecular trans¬ 
formation, In the course of which the white metal turns 
gray, Increases In volume by one fourth, swells, dis¬ 
integrates and finally falls off as an exceedingly fine 
powder ‘ 

I’rof, Camille Matlgnon of the College de France at¬ 
tributes to a disease of very different character the 
Bpontaneons and progressive destruction of old leaden 
seals, iiendentlves, brooches, drinking cups and feeding 
cups for birds, medals, pilgrims’ badges and other art 
objects The curator of the Mus^e de Cluny, having 
made the surprising discovery that some leaden articles i 
in the collection were gradually becoming corroded and I 
falling to dust, while others remained intact, submit¬ 
ted the matter to Prof Mattguou, who, analysing the 
powder collected In several cabinets, found that It con¬ 
sisted chiefly of carbonate of lead, and gave the follow¬ 
ing explanation of the phenomenon. 

Those leaden objects that are subject to the disease 
contain traces of chlorides which, by catalysis, render 
the metal susceptible at ordinary temperatures to the 
simultaneous action of the oxygen, humidity and carbon 
dioxide present In the atmosphere. The catalyzer then 

returns to Us Initial state, and the process is repeated Fig. 3_A sixteenth century leaden medal, in the 

Indefinitely This theory Is confirmed by Prof. Matlg- first stage «rf metal d«-ea Be. 

lion's detection of chlorides In the diseased specimens, 

and by his production of the disease In healthy sped- j .... 

mens by artificially Infecting them with chlorides. -^^pletely, but It does not entirely prevent deterlora- 

Heveral cases of this curious metallic dlaease are ^ ' 

Illustrated In the accompanying photographs. Fig. 3 „ . , . n. i. 

shows a Florentine medal of the sixteenth century, by iHfiltlnjf TWO Autoniobile La m pg Do tllO WOVK 

Vltlore rtsaiio. Behind the head (that of Alphonse of PoUT 

d’Arngon) appears a white spot, which marks the com- A MONO the more recent developments In the auto- 

menceraent of the disease. Fig. 4 shows a well pre- .^mobile field. It Is interesting to note that aide 


n 


Fig. 3.—A sixteenth century leaden medal, in the 
first stage at metal dlaease. 


mpletely, but It dues not entirely prevent deterlor 


k mobile field. It Is interesting to i 


served pilgrim’s liadge of the twelfth century between lamp*—nnmlsUkable evidences of the horse-drawn for- 
two pilgrims’ badges of the same period, which have bears of the modern horseless carriage—slowljl but 
become entirely white. surely are disappearing; and though the devehvment 

Fig 2 shows n birds’ drinking cup in perfect condl- Is a perfectly logical one, the Combination of he-d 

tlon beside a birds’ feeding cup of the fifteenth cen- lamps and side lamps as now practised by a number 

tury, which Is falling Into dust. The group represent- of prominent manufacturers stiH presents a number of 

Ing St George nnd St. ValPrie, In Fig. 1, la greatly knotty problems that have for the most part been only 

deteriorated, nnd so Is the shorter of the fourteenth superficially solved In the rush to exploit the latest 

eeiitur.v pencils, while tlio longer pencil has been iniiovatlaus demanded by the buying public, 

protected from the disease by a coat of varnish. When electricity as an lUumlnant for automobiles 

The presence of chlorides In old leaden 

objects is eaBll.y exiiliiiiieil Many of these- 

objects have been buried In the earth, and 
the varying iiroiairtlon of chlorides found 
In different stieclmens Is due to Ihetr 
longer or shorter sojourn In soil infiltrat¬ 
ed with salt water The sea salt prob¬ 
ably causes the corrosion of the lend by 
forming an ulkallnc carbonate or blcar- 
Ixmate which Is afterward reconverted 
Into chloride, or an tjxychlorlde of lead j 
may be formed. This hypothetical cycle 
requires an alkaline reaction for the In¬ 
termediate products, and Prof Matlgnon 
has detected alkalinity by depositing a 
drop of phthnleln solution on the surface I 
of B corroded sheet of lead. 

Asji reme dy, tf e ch emist recommeuds Fig. 4,-PlIgrima’ badges ef tbe twelfth ekntVF. TWtt «f thMe an 

' 8m SciaNiinc AiiaiuuN, Jims lutb, 1910. bjr corroskm. wbUe tbe thifd i* tatogb 



became enddeBly—elnuwt over night-Hroeh a potest 
factor of equipment and praetieally without excepUon 
was hastily adopted and odvooatod by mamillactatOTa, 
the possibility of eliminating aide lampa waa qqlto orw- 
looked—a fact which Is all the mow aetoniililng in 
view of the present day tendenQr toward the eUrntna- 
tlon of all that la not aboolutely aeceeaary tot tbe 
proiter operation of a car and for eompUanoe with the 
laws regulating motor vehicle traille. Now, however, 
light has broken In on designers and made clear that 
ae far as the law la concerned, and also aa far as the 
operation of a car Is concerned, two lampa are all that 
are required, neglectiug aa outside tbe preaent queatiou 
the rear lamp. But, needless to add, tbe necessity tor 
combining In those two lampa the functions ot tour 
lamps also became apparent and the manner In which 
tbe problem baa been attacked in not a tow instaneea 
makee plain that there le room for muOh Improvement 
In eliminating tbe aide lampa. It Is necessary to make 
provision In tbe bead lamps for the prodnetion of con¬ 
siderably less light than ordinarily would be produced 
by full sized bulbs and tbe full pressure of the battery, 
and there are aeveral ways to which this can be dona. 
Probably the simplest way Is to Introduce a amaU rheo¬ 
stat Into the ctrcuU, but tbla method Is open to tbe ob¬ 
jection that tbe rheostat consumes current that might 
be put to some better purpose; It represents a naedlaes 
waste of current, in other words. 

Another method is to provide a awltcdi with which 
the connections of the lamps, normally mnltlple when 
full candle-power Is dealreA can be changed to series 
temporarily. In this case the lamps would consume 
considerably leaa current when “turned down" than Is 
nomally onniramed when operating at full brilliancy. 
This matbod, though bettor timn the method involving 
tbe use of a rheoatat, baa the diaadvantage that the 
failure of om lamp of nacesalty meaha the failure of 
both. Apparently, tbewtore, nothing ranelne but to 
make provision within the lamp for the noeption of 
two bulbs—one of say 16 to 21 candle-power tor tonr¬ 
ing service and one ot from 2 to 4 candle-power for town 
service; and this la what has been done by severa] man¬ 
ufacturers. Obvionaly, two bulbs cannot be placed in 
tbe principal foeoa ot a parabolic reflector, one being 
large anfl the other small, even if thla were deatrable. 
But it la not desirable for tbe tftaet ot the email bulb, 
if placed directly Ifl tociu, would be magni- 
fled to too gnat an extent It tollowa that the eanaUer 
of the two tmlbe moat be placed some- 
where other than in the toons and thla n- 
dnoM to aome extent the cdBelcQcy of the 
mirror when tbe larger of tiie tmlbe la in 
nae. The deoreaae in eflldeMy ipay he to 
all Intenta And pnrpoeea oetfiglble, hot it 
exlata. When tbe aide lamps are remond 
there la removed alao a Warnliif et the 
presence of tbe oar to those apptoaehliig 
from tbe aldea Bveh Triton ijide impO 
hare no aide "window" thpmii^ 
their light may ahhM gofl thwh asivu aa 
a wanfliw, thetr haami; '«m when hut 
faintly ifoflaetod fMmu ^ laiHflMilwWlhiui 
tondera, serve thla ^tiidae. Bat When 

tmaUrn ira^ gae jAmbA in the ImM )>«iiA 
their bea^ aniiMt aimaya intaha* emmgh 
whttmmd to be'UMB'of 
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water and eteam preeeiimM in tetge 
« tmtldinCa greater turdrauUc preeenree In 
ndlle and Aictorlae, and genomll; harder 
eoadltioiiB In all plpinc ayatema This la 
aolMtaatteted by the faet that all piiie 
manofaeturera have adopted atandard full 
weight pltM; retuaing longer to pot on the 
market the light wight merchant pipe. 

The SttlngB ordinarily need are heavy 
cast Iron, and the coupllnge furnished 
with the pipe are made of forged Iron. 
Oa account of the requlrenMUila of form 
and the abuse given them, unloua used on 
plpltv aystema up to the present time have 
been made of malleable iron, and have 
been the weakest link in the piping aya- 
tema. 

Ur. Charles A. Dies of Chicago. IlUnola, 
the Inventor of a new nnlon, in common 
with many otbera, was aware of the Umi- 
tatlona of existing pipe unlona, and saw 
that there would be a big field for one 
Which would give eatlafactory and nnl- 
form service, and which would meet the 
ewF-lncreaetng demands for stronger and 
lietter piping oyatema 
Other Inventors and manufacturers of 
unions, like Ur. Dies, recognised that the 
union was not suitable for the service, 
and have made many dUferent atlempU 
to Improve the article. Most of these at¬ 
tempts were along the Unes of changing 
the design, although in some cases hot 
forged Steel unions have been made suc- 
cemtully. These eliminated most of the 
defects of cast unions, which had a tend¬ 
ency to tw full of blow holes, cracks or 
shrinks which made them undependable. 
Forged unions overcame also to some ex¬ 
tent the trouble with all malleable unions 
doe to their unequal expansion and con¬ 
traction with tlte steel pipe with which 
they are connected. The great trouble 
with the hot-forged union, however, was 
that its cost was so great as to make it 
almost prohlMtlve. 

Flanged onions were tried, and are 
largely used to-day, the only objection tie- 
ing that they are too heavy and cumber¬ 
some, a« well as very exiiejieive. 

Mr. Dies, using his knowledge of metal 
drawing and forging, went at the problem 
of devising a stronger union by choosing 
a new material, instead of trying to moke 
a better nnlon than the others front a cast¬ 
ing. Me accomplished this by drawing the 
various parts from cold flat strips of 
rolled open hearth steel. We Illustrate 
four stages In the process of forming the 
male end. The first operation punches 
from the flat strip, a disk or blank of suit¬ 
able else. This blank is then cupped and 
redrawn Into a deep cup or cylinder, from 
which the bottom is pnudied to form a 
seamless tube, as shown In the second 
illustration. One end of this Is then 
folded or rolled hack Itself to form a 
rebiforoemeut for the seat pictured In 
the uext figure. Further operations com* 
press and Shape this seat, and put the 
beading on the lower end as seen In the 
fourth engraving. * 

The (emaie end is formed similarly, the 
differences coming In the last few oper¬ 
ations, which' alter the shape of the seat. 
Th« aeat or Joint betwetm the ends of the 
union consists of tbs havdottsd snd deusl- 
fisd seat of the male entf oppoaed to a 
soft t>rass seat or cushiott drawn from 
dead soft sheet, brass, and forasd Into 
piaca in the finished female ehd. TMs 
glvto an ld«al QomMuattoa—a bardenad 
stoei fSMj: sdsinkt a soft brass Sea^ 

JiU farming operations iwie per- 
Wiimd n^ the »«tai while it Is cdd, 
and Wa s^ta dim hot machined mr ttaUM 
, in‘hdi^‘ ihiff/;t«d^~.dMmad foe timir acimnqy 

' 'piMi .do.M ' dMhi otl 



I with whtoh ths nnlens are a 


these presses are lllustrsted In the accom¬ 
panying engraving. 

The threading is dona in spedally con¬ 
structed machines, and the Internal 
threads on the male and female ends are 
tapered to a Briggs Standard pipe thread, 
while the threads 'bn the coupling nut are 
cut straight. The entire union, excm;>t the 
brass cushion, is sberardised after all the 


a. The Inasit ahowa four otagea in the 
uunfoetarc. 

threading Is done, so that every part of 
the surface la rendered rust-proof. 

Smne Old Cork Extractoni 

T HK necessity of some form of cork ex¬ 
tractors la experienced by all, and it 
may be Intereating to review some of the 
well known Implements shown In the ac- 
comimnyJng illustration, all of the devices I 



■ af aid cork extrastars fouad a 


pictured iM'lng found Hinoiig tbo expired 
paten ta. 

In A we find a device having n Hliaiik 
pierced at Its lower end to penetrate 
through a oorU, and provldt-d witli » short 
pivoted croHs bar for alining with the 
Mhutik aa the last l« forced through the 
cork, but turning at a right angle lo with¬ 
draw the cork. 

The corkscrew H hos the handle pivot¬ 
ed to the screw part and a jirop is also 
pivoted to the handle and If may be rest¬ 
ed against the bottle lip to form n ful¬ 
crum for the handle so that the Inst can 
ojierute us a lever to jiull the cork, while 
C lltustnites u simple wire cage for with¬ 
drawing corks that have been forced down 
Info a bottle 

A double lever In scissors shatie is pre- 
Bonted in P, and this can be used In con¬ 
nection with any handled corkscrew. The 
sketch E shows a stand to rest uism u tsd- 
tle, and baring a Ihreuded shaft carrying 
the screw and a sepurale nut o|K>rutlng 
on the threaded shank to pull (he cork. 

, lllmple extractors hating blades to pro¬ 
ject down on opfioslte sides of the cork, 
are reproseuted In F and a. Skeleli // 
shows an extractor In which a stand 
f uioiniletl on the hollle ms'k has at its up- 
l»er end a windlass connected by a chain 
with the corkscrew, so that It can exert 
force to pull the cork. 

In I Is shown an extractor adapted to 
f bo secnreil to a bench or counter and sui) 

* plletl with a hand lever, whost* rack sog- 

• ment oiwrates when moved In one dtrec- 
' tion to force the corkscrew Into the cork, 

and when reversed, to pull the cork 
out of the bottle so as to free the cork 
from the screw. 

J represents a novel form of corkscrew 
which can Is* folded as shown In the small¬ 
er engraving to conveniently carry In the 
piH-ket. and can then he opened as shown 
in the larger one, to oi)erate Hrst as a 
handled corkscrew In lurnlng the screw 
Into the cork and then ns a lever In ex¬ 
tracting the cork from the Imttle; and K 
presents a Itetich or counter extractor in 
which a screw turns Into the cork and a 
spring when couipressod aids In drawing 
the cork from the U)tl le 

Notes for Inventors 

Fillings for Artificial Dentures.—In pat¬ 
ent No. 1,070,442, Krmmi Fogg of New¬ 
castle-upon-Tyne, Fngland, provides sepa¬ 
rate filliiig-pieees which fit and are sooiirod 
in the interstices between adjacent teeth 
and fill such spaces 

An Imitation of Piered Fur Skins.— 

Kieliard J Steiner of Philadelphia has 
patented, No 1,069,.'iSH, a method of 
producing imitation pieced fabrics in which 
the nap of a pile fabric is laid in certain 
sections in a different, direction from other 
sections with the individual sections sub¬ 
divided by suture lines formwl in the nap 
of the fabric 

A Self-releasing Bowling Ball Handle.— 

In a patent. No. l,t)6S,389, to ,Iohn W. 
Hyatt of Newark, N. ,J.. is presented a 
bowhng ball handle which has a movable 
device for locking the handle to the hall. 
A cord connects tlm dovioc with the wrist 
of the Isiwler so that when the handle 
IS released in deliveniig the ball the cord 
will operiiU) to release t.he movable devioi' 
and BO friHi the handle from the ball 

Multi-color Lights for Moving Pictures. 
—A projecting apparatus for moving pic¬ 
tures has Ihh'U patented, No 1,070,099, 
by Isidor Kitsee of Philadelphia, in which 
a plundity of electric hghts each producing 
a light of different color from the others, 
and which may lie extinguished and 
energised in succession, said lights being 
oontrolled in a predeterminod order by 
meaiia operatively related to the film 
adyaooing maaoa. 














Alfred Russd Wsdlace 

Co-Founder, With Darwin, of the Modern Theory of Evolution 


nil IdnntirHl solution to thr problem of the genegli of 
Kirc’len, hn* hi-pn so often told thnt It hardly needs to he 
repealed. Kneh of these two men, with a modesty that 
is rare even among scientists, constantly Insisted that all 
honor for the great discovery was due to the other. For 
many years they lived in friendly communion—and 
nowhere la there the slightest indication of envy or 
jealousy. One of these men, Charles Darwin, dlisd In 
April, IBHas the other, Alfred Russel Wallace, has Just 
passed away 

Alfred Russel Wallaee was born In Usk, Monmouth¬ 
shire, England, on .lanuary Hth, 1899. He received an 
elementary education In « local grammar schnoli ond 
from the time he was fifteen jears old he got his educa¬ 
tion without any schooling For six 
years he whs occupied in eiigtneerlng 
and surveying oiicratlons with his 
older brother. During these years, in 
which he spent a large part of the 
time out of doors, he felt growing 
upon him an Interest In the plants and 
animals that he came nrrnss and took 
great delight in learning the names of 
new form* He cultivated this In¬ 
terest so that nut of it developed a 
large part of his life work 

Tn 1844' he was n ienohcr of English 
at the Collegiate Institute at I.elces- 
tcr This was an important year for 
him, as in it oerurred a few trifling 
events that Itirned ihe whole course of 
his life. It was tiere that he lieeamr 
acquainted wilh Henry Walter Rates, 
a clerk in Allsopp’s brewery i here 
that he read iliimholdt'.s “Personal 
Narrative of Tiiivels in .South 

America,” which aroused in him a 
strong desire to visit the tr«|iics, a de¬ 
sire strengthened inter liy reading 
Darwin's aceonnt of the voyage of the 
"Beagle,” and here that he read Mal- 
thus’s “Essay on Population ” 

The brewery clerk and the school 
teacher both appear to have had souls, 
and a common Interist in ilic world of 
living tilings In 1A4H Bates and Wal¬ 
lace went to Pnra, ami for two years 
they explored together along the 
Amaxon, making valiialile collections 
and notes. They then parted com¬ 
pany, Dates < antinning his exploro- 
tlon tn the soiilh for seven years 
longer, and MnlliKC to llie north for 
two years A Arc on Imard ihe rubber 
ship destroyed his eiiliei lions and most 
of his notes, lint he toiirageoiisly set 
tn work to write up his travels from 
some notes tluit yyeit saxed and from 
hiR rerolleelions His first liook, 

“Travels on the .Vinason and the Uio 
Negro," was pulilished in 1853 

Ttie following yiiir Wnlliieo started 
on his voyiigr to the Malay Archipel¬ 
ago, whleli oeeupieil him iinlll iHd'J. 

The nhservntions and studies made 
during this period furnished the ma¬ 
terial for a large niimlicr of speeial 
monographs, and four rather large 
bonks of a more general ehnracter. 

These were “The Malay yVrohipelago," 
published ill IWi!). “The (leogruphieal P»-.r*ri. vj Hwe 


By Beiyamin C. Gruenberg 

eosly. On the adylce of these two man he prepared 
an abstract of hU theory, and thU abstract was com¬ 
bined with Wallace's paper. Under the Utle "On tta 
Tendency of Species to Form Varletle*, and on the Far- 
patuatlon of Varieties and Spades by Natural Means of 
Selection,” this Joint paper was presented to the tta- 
n*an Society of I/mdon on the first of July, IMfi, by 
I.yell and Hooker. On this occasion neither Darwin nor 
Wallace was present, the one being away from |tng^and 
and the other being kept at home by Illness. LmK and 
Hooker, on Introducing the paper—which was read hy tlt^ 
secretary—pointed out the Importance of the qUestlo^ 
raised and the significance of the solution offendt bat 
such was the novelty of the liigaii preaented that thei|t 
was absolutely no discusrion. ’ 

Darwin was Induced to burry his work and to prepam 


pubtMMa a edllaellOh df 'W 

and addtfiana, under , 

«f Natvidi Seieethw." ' tW.eMte vt 'thM . 

eating a* iibowing WaUai^a Oewtlan to wwfe hliii: ti|» 
tlie ^nawM,'* for some four yearn 
written tn Darwin on the gr^t amount pt 
etandinig that had ariieh from the nse of tk at^mayMin . 
"aatnral selectioa,” nnd auaeatlng the admntagM of 
Herbert Spencer’s phrase "aurviral of the Utleat,*' whM 
does net over-peramilfy "nature.** 

Although Wallnce was for over half a oentnry the 
most peiawtent Darwinist among prominent men iMl» 
enoct te did not accept all of Darwin’s rlewa. fa Us 
book "Oarwintam.* pubUMhed In IfiU, he gave a d|aav 
exposition of the IhMry of natural aeleetion nnd a aam- 
raaiy Of the evidence In Ita fneor. In this book be atiO 
rejects some of Darwin’s sobsldlaryr 

--theories. In place of Dnrwln’s themy 

of lexugl selection, he pointed out the 
protective value of d^t plnnwge fa 
female birds while sitting on thn 
nestsi, and aceonnted for the dUVer- 
cncea between male and female Urdu, 
aa regardt plumage, sedely as the re¬ 
sult of nefaral selection. In this 
book he also reeiHrmed Us conviction 
that natural aelectioa could aceonnt 
for the development of species in gen¬ 
eral, but he did not thbik the theory 
adequate when it came to man’a 
higher faculties. At tMs point Dar¬ 
win stood firm in bis fnltht Wallace 
considered a aprdal act of creation 
necessary, Wallace differed from 
Darwin also on the latter’s theory of 
Pangenesis, although when he first 
read of it hr admired it very much, 
and found It a source of "positive 
comfort,” as he wrote In one of Ms 
letters. And Darwin wrote that 
"Wallace sticks up for the great god 
Pan like a man.” 

Among the other special contrlha- 
tions that Wallace made to the gen¬ 
eral Idea rony be mentioned bis de¬ 
velopment of the theory of “Mimicry* 
(which was Independently enunciaM 
by Bates), the theory of warning 
cMors, the theory of recognition marks 
and bis correlation of the facta of 
geographical distribution of animals 
with the theory of evolution. 

A thorough naturalist in the Mder 
sense of thst term, Wallace was a 
comparatively Ignorant man In those 
branches of biological science that 
have made such great strides in more 
recent times. He never studied anat¬ 
omy, embryology or morphology, or 
even taxonomy tn a thorough manner. 
His great interest was in the relations 
among organisms m they can be ob¬ 
served In the field or the forest. Of 
modem physiology he knew prnetl- 
colly nothing. TWs special eharaeter 
of his interest In nature may aeeonnt 
for the fact thot In the later years Uf 
his life he found himself quite out of 
the current of evolutionary tboBght. 

The writings on evolution during 
the earlier part of the Darwinian 
period were rtaractcrised by a specn- 
latire attitude of mind. The Uumries 


DistrilMitlon of Anirnnls.” published in 
IHT6. "TropienI Nature," piibli.shed in 
1878, nnd “Island l.ife," published in 
1880, Early In bl« Mulaj travels (1849) he wrote a 
short essay “On the I^nw Whirh Has Regulatexl the In¬ 
troduction of New .Species,” in whirh he pointed out 
that new species bad always made their appearanee In 
regions occnpled liy similar .species, and that the intro¬ 
duction had always been gradual This was a vague ap¬ 
proach to a general idea of evolution, but at tliis time 
there was nothing in Wnllucc’s mind to correspond to the 
idea of “Natural Selection” But two years later, while 
IncapacUaled from work l)y an attack of intermittent 
fever, fnigmenls of reflections IhnI had passed through 
his head in years of solitude began to ahupc themselves 
about the Malthusian doctrine of the pressure of popu¬ 
lation upon siilisistciui III a moment of inspiration lie 
applied to the world of cliiiiiging forms that he had been 
studying this conception of struggle for existence—and 


ALFRED RUSSEL WALLACE 


a “brief abstract” of his theory. This brief abstract was 
pnlilistied In November of 1849 aa a “small book” of 
about 400 pages—^'TTie Origin of Species.” Since tlien 
the dwtniie of "Natural Selection” lias gone under the 
name of Darwinism. In a letter to Joseph Hooker writ¬ 
ten in 1848 Huxley writes i 

“Wallace’s impetus srems to have set Darwin going In 
earnest, and I am rejoiced to hear we shall learn his 
views at last. I look forward to a great revolution lielng 
effected ” The communication from Wallace did cer¬ 
tainly serve to accelerate Darwin’s workj but It would 
be a serious mistake to snppoae that the service of Wal¬ 
lace was confined to stimulating Darwin There can be 
no doubt that If Darwin had not given to the world the 
theory of natural selection, Wallace would have done so. 
Among biologists Wallace has right along shared fully 


were of coarse supported by faeU, 
but tliey were altogether facts of ob- 
’ serration. During the Utter part of 
this period the rigid method of the experiment wo* ex¬ 
tendi to the world of living things, and many obaerva- 
tiohs and interpretations of the field naturalist, many re- 
fleetlons of the study were subjected to s more searching 
analysis. As a result. Bifay oil the theories that did 
valuable service In the third quarter of the Ust century 
were more or less completely replaced by others. This 
change is of course of the kind that must always take 
place in the progress of a sdeneei and it U no dUqredli 
to a theory or to its origlftators that It must give way 
to another. The theory of natural arieetlon must have 
permanent value In the thought of mMkbuL fiOtiritii- 
standlng Its failure to meet tfa expectation's of Rs nest 
partial advocates. That this theory does not adoquetriy 
expUin all the fsetg that Wallace attempted to explain 
wHh ft does not discredit WaUaoe. His dmrfc eonristod 


within two weeks tils pssny “On the Tendency of Varie¬ 
ties to Depart Indiftnitclv from the Original Type" 
was on its way to Darwin, wilh the request that the Utter 
forward It to Sir rharlrs I.yell, thr famous getdogisL 
Now Chorles Darwin had lircn nt work on this very prob¬ 
lem, and for neorly twenty years had bren gathering 
materials to estobligh his theory, and we may well believe 
that he was somewhat discomposed on receiving from 
Wallace this summary of his own ideas Darwin cop- 
suited I.yell and Joseph Mooktr, the botanist, who had 
seen a sketch of his fhmry some thirteen years pravi- 


with Darwin the credit for diseovering the law of the 
natural elimination of the unadapted. 

, After his return to England, Wallace spent much of 
Ms time in advancing the new ideas by means of od- 
dresaet, reviews and special artteles. before the general 
puUic u well as before the scientific sorieties. Ih all 
this struggle, so insistent was Wallace ta giving ParwU 
all the honor f*r dfsoovering the theory, that Darwin fre¬ 
quently declared himself ashamed to accept the credit 
On the other hand, Darwin never lost an opportunity to 
expUin WaUoee’s share in the theory. lu 18T0 WalUee 


in hetping to make the idea famiNar to tiR! frifawtaf 
generatimi. In this he suepeeded. He was unphip to x»> 
oept many of the newer ideae, tMrtlr heeinm 1# had oat 
the training tn the mote wMU hra«i^ qf hleliMar» 
partiy hecuusc he was umllfa to MtonCfa. 
what he txmsidered faadpmfatotTmatiiM' 

he umild idt hamoMto: H :ivll4» m tfax-df 

tioiif twrt fif pi hMMunt 1|A Mt 4^ 
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WM; **Oan v« find i^^ tmnattlAl mlnenil 
fa^bAVM In the mnut vrAyt’ I photo- 
in^pAed ft Iftree uttmibet of «twolme»e of 
roiA, mfttv of them of toIoiqIg orhidn, 
ftnd flnalljr foond one to reprodnce the 
I IWbhtlor pf the Anstarchue spot almoet 
I exftctlT- It wft* ft ^elloertfth gray volcanic 
ttttF, Identical in Ite appearance with an¬ 
other ftpedmijen of tuff, which, however, 
did not iiho«t‘ ^e pecBllarlty of photo¬ 
graphing dark in nltra-vlolet light. 

I next made a chemical anelyeia of the 
HOftli chip, and found that it contained 
iron and traoee of aulphur, but photo- 
gtaphe of racke etalned with iron had 
diowo that the Iron atalns came out 
egufttiy dark in violet and ultra-violet 
There remained the sulphur, however, 
and to teat thle point a very thin deposit 
of iulphur Invioible to the eye was formed 
on the surface of the larger piece of tuff, • 
fag directing a jet of sulphur vapor against 
It for a aecond or two. The fragment, 
when photographed by the three different 
types of rays, showed no trace of the de¬ 
posit in the yellow picture, and only a 
faint trace of It In the violet one, but in 
the ultra-violet picture the detamlt came 
out quite black. (Bee Fig. &) This malun« 
it appei# very probable that the dark de¬ 
posit around the crater Aristarchus is due 
to sulphur, or to the presence of rocks 
containing aulphur. Its immense extent 
makes me think, however, that It is an 
ac^l depoolt thrown down by an Im- 
mense blast of gases from the crater. 

The discovery of sulphur in tbo vicinity 
of a Inuar crater is of considerable Im¬ 
portance, since there has been a good dral 
of dlsctisslon as to whether the so-called 
“craters" are really of volcanic origin. 
Should farther iutesttgatlona reveal the 
preeence of olmllar deposits In the vicin¬ 
ity of other craters. It would be a strong 
aigument in fftvor of the volcanic theory, 
baeause sulphur Is almost invariably 
fhuud in regioHs which either are, or have 
been, ceuteM of volcanic activity. It is 
a carious circumstance that hat one of 
these deposits has been found thus far on 
the moon. Other smaller ones doubtless 
exist and can be picked up wltb a more 
powerful reflector. 

In the laboratory 1 have been carrying 
I on a variety of Investigations “with Invlsl- 
I ble rays. These for the most part have tr 
: do with rather abstruse problems in physl- 
ical optica and spectroscopy, and I shall 
I mention but a single ease as llluatnitlng 
how the ultra-violet rays can be utlllaed 
In rendering visible the vapor given off 
by a metal, even at the temperature of 
the room. 

kfercuiy is known to give off a vapor 
that is very Injurious to the health of 
workmen exposed oontlnuously to the 
fumes. But It la of such ectreme tenuity 
that a volume of air represented by a 
cube measuring nearly eight feet on each 
alda after it has taken up all of the vapor 
it can holA contains only about a cubic 
inch of pure mercury vapor, such a« is 
given off from the boiling metal. Not¬ 
withstanding the feet tikat even the pure 
vapor is absolutely invisible, and as trans¬ 
parent as air. It can, even when diluted 
with BOO,000 parts of air, be photographed 
by the ultra-violri rays givmi off from a 
new type of lamp I have designed to meet 
the apeclal reqUlranenie of the case. 

^s lamp, which I have named a reson¬ 
ance lamp, la nothing hut a small bulb 
jaiule of fused quarta, highly exhausted 
attd containing a drop a< mercury. The - 
vacuum in this hath Is as perfect as can 
he obtained by any mereh^l air-pump, 
and yet I have fo^ that, Of the ultra- 
vddiat aght Aram a merciiry ore ha gon- 
^ttkted to a footta 4t the caotw nf iha 
T4«ilKhM apace, the hlighjy rarefied Bmp' 
ipnjr vapor which fills the h«lh aipit* 
light of feeble Infeaal^. hut ' 
Ufept purify, riiie feint light 
eijSi^ by ^e bulb fha Taper of 
la qnUh oiMuinA po maeh ae. in ildii; 
'Ctuit ^#1 mn NipfeWfiph the -vapor lijtm 
.•eg/.flfpat ;liba ptafatixat roam (mweratinsB,' 
:,lpt!|a .abtipniL lr Jig, .wbfeb' we have.' i 

■ 1 ^^ mkmpt h/ *tt«n ibaK 
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J Safety- ^ 

■ Insurance ■ 

I ForYourCar I 

■ and for those who ride in ■ 

■ your car, is a first essen- ■ 

I tial. It lies in the spring I 

I suspension on which you I 
I ride. With perfect springs I 

I every rond shock is trims- I 

I lated into riding comfort, the I 

car mechanism protected, the I 
I life of tires and axles length- I 
ened.thedriver insured against I 
injury or even»death caused by 
sudden breakage, "settling” or 
wearing through of the spring 
“eye.” With imperfect springs 
come faulty lubrication, "squeak¬ 
ing,” dis-alignment, "jolliness” 
and continual annoyance. 

You can completely eliminate 
spring trouble by asking for the 

Only Self-lAibricating 
Automobfle Springs 

mftde-~ Detroit SprinRa—tlie springs 
that boar the "Mark of Exact Spring- 
Making” shown at the top of this 
advertlwmeat. 

Detroit Springs possess a newly in¬ 
vented Self-Lubricating Device. This 
device Is simplicity itself—a cavity 
stamped into each spring leaf near tlie 
end which is filled with a long-lived hi- 
brlcnnt that enables the leaves to soft- 
■ iy, silently slide one over the other with 
every movement of the spring Detroit 
Spring Self-Lnbrication produces a 
velvety resilience not found in any 
other spring. 

Our Positive 
Two-Year Guarantee 

covers every Detroit Spring for two 
whole years from the date of munn- 
tacture, which Is stamped on the top 
of the shortest leaf and plainly visible 
Within this time-limit we replace 
without cost any Detroit Spring 
which “settles,” breaks, or other¬ 
wise Indicates defects of material or 
workmanship. This positive gum- i 
antee is issued with every spring j 
and can be had direct from the I 
manufacturer of the car or from 1 
ouTselves, if not supplied. I 

1 Every car owner, every maker of I 

I motor cars and trucks, shou Id p>st I 

I himself on Detroit Springs—tlieir I 

I absolute safety, maximum com- fl 
I fort, fullest car protection mid 
I insurance of sustained service H 

I Write for Our New I 

■ Book on Springs m 

B It tells the fact-story of De- 

■ troit Springs "From the Ore 
to the Motor-Car.” Kead 

it and demand Detroit 
SpHan M> your next cair.fe|^H 

Detroit Steel 
Products Co. 

22S6 E. Crmd Boelevnrd 
Detroit, Mieb. 
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Hupnvobile 

Now EMrope claims half of all 
the cars we can build for 1914 

When wc designed the Hupmobile wc made it essentially an American car, for 
use under American conditions. 

But Europe thinks the American Hupmobile such a (food car, and so well suited 
to European requirements, that it stands ready to absorb half of the coming 
year’s output of 1914 cars. 

Can you imagine a tribute higher than this ( _ 

or a more positive confirmation of our be¬ 
lief that the Hupmobile is the best car of 
its class in tlie world f 

The Briton, the Frenchman, the Cicrnian, 
pays to ^00 more for his Hupmobile 
than you do because he recognises its high 
quality and its o|>eiating economy. 

Likewise the Hupmobile buyers of South 
Africa, Australasia and New Zealand, 
where the Hupmobile has overcome an 
anti-American pi r)iidire even strongrrthan 
that which exists in the European countries. 

And ill the Philippines- thousands of miles i 
from home - the Hupmobile is as truly 
the car of the American family as here, 
as shown by the domination of its name 
on the registry lists. 

Thus the belief that the Hupmobile is the , . , , , ^ 

best car of iu class in the world rolls on 
to practically every section of the globe 
where automobiles are used. 

Hupp Motor Car Company, 1233 MUwaukee ATenne, Detroit, MicL 

SPECIFICATIONS 

"31" Tooriat Car ar lUadster—$1030 f. o. b. Detmll-Hbi Canada $1230 f. a. k Windsor 
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*rKe car of TTKe ATtver’lcarv Fnnvlly 

EUECTRIC UGHTING FOR AMATEURS 
How a small and eapenmental rastallation cmi 
be set UD at home. Scienliiic Amerioao SuppieBent 
15 ^ 1 . Plica 10 centi. For sate by Muan & Co« 
Inc., and all newsdealers. 

^ Very thing 

Wj the mechanic has 

GU been wishing for: a 

S tool with which he 

H can hold same cut- 

H ting-tools as a bit- 

H brace and revolve 

H them 6y pushing — 

- Pj l*^.® ''Yankee" 

LEARN TO BE A WATCHMAKER 'I Spiral Screw-driver, 

BrwUor Pehrmahni. Insthn^nd^l Omsmsos >| You’ll find it Ul tKc 

5 "XANKEE", 

i TOOLS 

n Ofait A* bolas In owtUs diins K* 

n saesr-Milnlnnbraadi.sadlsiimlssofL 

OflfSS hoary screws; aiod lot Uppiif. 

L ttc. Onck holds up so H* seasrw. 

"Yankee” Push Brac« 

• Na 75.$180 

Your denier can supply you. 


I NORTH BROS. MFG. CO. Philadelphia 

PONT BUY POUm O 

f run ypar putM, grinder, threshing: machine, saw outfit, sprayer 
—irrigation outfit, or any other machine until you lavestlgate. 7 m UmUd I 
Stal*$ Engitte. It reduces the expense of fuel nom pQe*half to one<’tblTd I 
—lu steady, tmbroken power saess weir aad Isar af (ha Msltat tt asa ta lei I 

uimiPSffATKepiQiwg woMak 4aE WstsHis eiT ii i, cmeAOo I 



conUlnlng a droplet of mamur aboat t3w 
ntse of a pto-head. this tfar dro» flTei 
off tta vapor, whlcli dlflueen Into tbs air 
In the flask, rendering It opaque to the 
light from the resonaaoe lamp; eoaae* 
quently the air In tfaS dask Sppeam Uke 
dense black smoke In the photograph. 
The third picture In (he same figure is a 
photograph of the vapor rising Into the 
air of the room from a small drop of 
mercury pUced on the top of a cylinder 
of brass, which was slightly warmed to 
cause the vapor to rise like amoke. these 
photi^raphs* show us that It Is possible 
by means of photography with invisible 
rays to study (ho behavior of a metallic 
vapor at very low pressures with great 
precision. 

Lltra-vlolot photography I have found 
furnishes us a means of detecting alten- 
tlouB made In mannscripts and iHvCalled 
“ralaed checks.” The best chemical Ink 
erasers remove the writing and leave ab¬ 
solutely no visible stain or other evidence 
upon the surface of the paper, and photog¬ 
raphy. by any of the usual methods, shows 
no evidence of tampering. If however we 
photograph the manuscript with ultra¬ 
violet light, the spot upon which the 
eraser has been used shows up In the pic¬ 
ture as a dark smudge, for the chemical 
has given to the paper the power of ab¬ 
sorbing the Invisible rays. Just as ordi¬ 
nary Ink causes tt to absorb visible light. 

A sample of a raised check was pre¬ 
pared for me by a well known authority 
on questioned documents The check orlg- 
tnally called for twenty-four dollars, but 
It had been raised to twenty-four hundred 
by erasing the-heavy Ink line drawn after 
the twenty-four and Insertion of the word 
hundred. I was unable to detect any Sign 
of alterations and the cashier of one of 
our largest bunking houses, to vthom 1 
showed It, sold that It appeared to him to 
be all right. The photograph made with 
ultra-violet light told the story however 
In a manner that would convince any 
Jury. The original writing end the ultra¬ 
violet photograph of It are reproduced In 
Fig. 8. 

The advantage of this method Uos In 
the fact that the manuscript Is not In¬ 
jured iu any way by the examination, as 
is the case when chemical treatments are 
resorted to to show the use of an Ink 
eraser, for It Is often of Importance to 
oonoeal the fact that the document has 
been questioned. 

In the case of a certain disputed docu¬ 
ment which was subinltfed to me recently, 
the ultra-violet rays actually brought out 
traces of the erased words. A mercury 
lamp of fused silica was us«l for IHumln- 
ating the manuscript, and the quarts lens 
used for photographing It was silvered 
with a film thick enniigb to render a tung¬ 
sten lamp Invisible through lb 

My experiments with the Infra-red rays 
have been confined thus far to the photog¬ 
raphy of landscapes, though I hove no 
doubt that Interesting data could be ob¬ 
tained byiapplylug the method to celestial 
photography, for these rays have a re¬ 
markable power of penetrating a planet’s' 
atmosphere without sutferlng diffusion. 
In photographs made by the infra-red 
rays, green vegetation lu full sunlight 
comes out as white ae snow, while a clear 
blue sky appears almost as black as mid¬ 
night This Is due to the circumstance 
that the rays come through our atmo¬ 
sphere without being scattered, for It Is 
scattelwd light that gives the sky Its color 
and luminosity. I have recently obtained 
some very fine eumples of tdese Infra¬ 
red photographs In Sicily and Italy, some 
of them being extremely decorative. In 
Fig. 8 we have a View taken at the bot¬ 
tom of the Latomla df Syracuse.^ This 
is the andent quarry. In which tlm. con¬ 
quered Athenian army was Imprisoned, 
and the view was takett lodklhg out 
through the month of a cave-Uke ^rma- 
tlon at a group of j^oimg almond' trees, 
with which the bottom of the tlwinT Is 
overgrown. The green fOUage comes opt 
white, as If the trees woke la htossom, aad 
the Mty near the toii Of the ptotura 1$ 
almost as dark as the deep ■hadgWe udtA- 
In the rave, It Is oa|y « v«it 'iWae 
eky ttttewBw eitiMfik wdlf Ndibw 
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TabhCutiery. 

Hie finest carving sets and 
the most beautiful and sub¬ 
stantial table knives and forks 
bear the Keen Kutter trade 
mark. 

Let this fiimous sign be your 
guide in buying, and you 
> vrill grace your table with 
die best, 

A Keen Kutter carving set 
is a thing of beauty—each 

I k piece—^knife. fork and 
■ sharpening steel—per- 
m fectfy balanced, exacdy 
I tapered and finely tem- 
I pered. 

I Knives and forks for 
individual use are 
of the same high 
grade steel and 
triple electro-silver 


Much of this ex¬ 
quisite cudery has 
mother-of^earl or 
stag-horn nances. 
Aff is finished and 
put together to 
give service. 
Remember that 
everything bearing 
the Keen Kutter 
trade mark is 
gwef»«r«a^*-4iot in 
ameaikmgleii,|^* 
fuaetoiy wiQr, but 
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tt Sown to tbe boiiBoo wiwM the hatse In 
whjUiorr we nee that It hrlghtena percept- 
iblr< A. fine row of tMei In the perk of 
Floranee la shown in Fig. 10, the end of 
the Tlatn appearing quite aa sharp and 
ladklng In “atmosphere" as tbe fore- 
gronnd, owing to the penetrating power of 
the rays. 

In Fig. U we have an old gate and a row 
of eypress trees ou the road to Grasena, 
Just outside of Florence. In this case 
tbe sky was not quite free from base, and 
In consequence Is not quite as dark as In 
the other pictures. NeverthelCNs even the 
very Sark green of the cypress foliage 
comes out brighter than the sky. 

I received so many letters asking for 
particulars regarding the method of mak¬ 
ing the Infra-red pictures, that a few 
words regarding the technique may not be 
out of place. They can be made with any 
camera provided with a ruy Alter (glass- 
cell) that can be filled with a solutlou. 

A aaturnted solution of bichromate of pot¬ 
ash Is put into the cell, and a strong solu- . 
tlon of tbe aniline dye “cyanine" added 
until the color of the transmitted light 
Is a very dark blood rod. Tbe screen can 
be tested by looking at sunlit foliage 
against a dark blue sky, covering the head 
entirely with a black cloth to cut off all 
rays except those which come through tbe 
screen. Tile leaves should ai>pear much 
brighter than the sky, and, If they do 
not, mure cyanine must be added. This 
screen Is placed In front of the tens, and 
sn ex{tosure of from throe to five minutes 
given with an F 8 stop on a Cramer “Spec¬ 
trum" plate. Ordinary ortho or trichro¬ 
matic plates will not do In England a 
spectrum plate Is manufactured by Wrat- 
ten A Waluwright. 

These reys, which I have for conveni¬ 
ence termed Infra-red rays, are not quite 
invisible, thpugh they' have such a feeble 
action' on the retina as to play no part 
In ordinary vision, and we can see objects 
by them only when tbe eyes are carefully 
protected from other light. The true in¬ 
fra-red rays Ue Just beyond these deep . 
red rays, though wo cannot draw any 
sharp line between them, for eyes vary 
much In* sensibility In this region of the 
spectrum. 

It seems not unlikely that photographs 
of the planets taken by these rays will 
prove Interesting, owing to their power 
of penetrating an atmosphere llAiminated 
by sunlight. If a planet is surrounded by 
a light-scattering atmosphere, as Is tbe 
earth, we can see Its surface only through 
a luminous base, which would be wiped 
out, to a certain extent at least, If we 
utilised only tbo Infra-red rays In mak¬ 
ing our observations. 

It Is my hope that experiments in this 
direction will be made with some of the 
larger photographic telescopes. I espe¬ 
cially commend the case of Mars, tbe ap¬ 
pearance of whose surface certainly sug¬ 
gests that we are viewing It through a 
oomewbat luminous atmosphere. 

It Is easy to see, from the few cases 1 
have cited, that things appear to us as 
they do merely from tbe drcumstance 
that our eyes happen to bo sensitive to a 
definite region of tbe spectrum. 

AIM RufiMl WmUace 

(a«ttaM«d from pog* t$4.i 
nsetsd. Ih the same way be failed to 
nppvaclBte the Importance of tbo laws of 
henklHiy dlecovet^ by Gregor Mendel 
and later redlocovered independently by 
the> Ihitcfamaa DeVrlee, the German Oor- 
rene and the Austrian Xsehannak, be- 
eense he did not differentiate these laws 
ffnm what bad been known to Darwin, 
ahd hgegnae he could oot see their appUr i 
ghGon to the problem dt evolution of o^ 
gottk tormo. He also fhlled to appreciate 
tbe dletittCtton between different classes 
bf "vnrlatibtM” that have been toroed 
m tfi part throngh wothematicnl atudlM 
«f>4 thrdni^ W;Wdtng experiments, 

la ell; tiMee oasee. gad gome others, Wal-1 
ItoNi etodd by Gw btd .M cg^oeed to the 
'dMp,:UtWis. 

Undnctoto of ovoid*■ 
vttigt It gppues to 
nukytfi'. ma iMAt ite in luMtotiaiit 


The Qironology of Aviation 

T’HE Scientific American has received from Mr. Hudson Maxim and 
Mi. William J. Hammer, a limited number of the repnnte which they 
have jnst issued of the very complete '^Chronology of Avubon," originally 
prepared by these gendemen for the W«^d Almanac of 1911. The data 
embrace the essenty facts relating to aerial progreM. In addition to a short 
histmical risumi, one finds herein tablet giving altitude records, speed rec¬ 
ords, quick starting and tlow-tpeed records, passenger carrying, Engluh 
Chaimel and other over-water nights, cross-country flights, notable dutance 
and duration flights, etc. There are also statistics relating to accidents and 
data relative to spherical and dirigible balloons or airships, etc. Of no small 
interest are the tables giving the most important flights of the Wright brothers. 
There are doubtless many readen of the Sdentinc American who are much 
interested in this subject who would be glad to secure a copy of this inter- 
esting brochure. They can do so by applying to the Aeronautic Editor of the 

SCIENTIFIC AMERICAN. 361 BROADWAY. NEW YORK 
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Trade Marks 
Trade Names 

Do yam a»e a Thde Mark! 

Do you OWN the Trade Marhs you use ? 

You should read this booklet to obtain a deknite 
and clear conception of Trade Mark rights 


TRADE MARK is a most valuable busi- 
/J ness asset. It will pay you to know how such 
/ M marks are made valuable, and why and how 
C/ they arc protected. The registration of trade 
marks is exfJained in this booklet, which gives a 
thoroughly comprehensive idea of the requirements for 
registration. The elements of a good trade mark 
are fu^y discussed, and many tests to determine the 
requisites of a desirable trade mark are given. 

The hookht is printed in two colors 
and is illustrated by fifty engravings 

Bmeod tnventy-llvei cents todoiy for a copy 

ft4UNN.& COMPANY, Solicitors of T^atents 
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Econcnny of the Bell System 


Consider this significant 
fact While most of the neces¬ 
saries of life have gone up, 
the price of telephone service, 
which is one oi the essential 
factors in our commercial and 
social life, has moved steadily 
downward 

Although a pound of these 
necessities still contains but 
sixteen ounces, the telephone 
user has been getting more and 
more service for less money 

On the average, the people 
of this country pay 49% more 
today for food, fuel and cloth¬ 
ing than they did in 1895 
Since then, the decrease in the 
average rates for telephone 
service has been more than 
one-half 


At the same time, the effi¬ 
ciency and value of the service 
to the subscriber has vastly 
increased Today he can talk 
to an average of five times as 
many persons in each ex¬ 
change as he could eighteen 
years ago 

This IS the inevitable re¬ 
sult of the comprehensive 
policy of the Bell System, 
which brings together the as¬ 
sociated Bell companies and 
the communities they serve 

Through the very size and 
efficiency of their organization 
they accomplish improve¬ 
ments and effect economies 
which give the greatest ser¬ 
vice at me lowest rates 


American Telephone and Telegraph Company 
And Associated Companies 
On* Poh^ Onm Syattm Vnwmrmtd Service 


Some Instructive 
Scientific Papers 
on Timely Topics 


CONSTRUCTION OF AN INDICATING OR 
RECORDING TIN PLATE ANEROID 

BAROMETIR By N Mm. »Hopkm. Fully 


Umiidnpioiuly Ilwrinicd *rtidu Sums Ik An 


PLATING DYNAMOS Soon Ik Ammcun 

SmlmliT^uidTSSiincnbuthn comnieton 
•o clmly Ihu iiir uwlmr c«b nuk> tkm 

plMK>ikS44ud8M Tlw rnnhoni can be raa 


PRICE TEN CENTS EACH BY MAIL 

OrJer through your 
Naudealtr or from 
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Tobacco has long 
been my hobby. 

Some call me a connoig 
seur tor 30 years I was 
cnnstantlv sicking an lilcal 
Havana leaf 

1 found It in a leaf which 
grows in a mountain i 
net lu Cuba Ithasttu 
cut annetmt flavor I 
ever knoan in tobni 
have never found on; 
near so exquisito in a 
made ligar 
An exm rt in Cuba s 
this leaf for me And 
t made up for my ou 
vuto lue wrapped wl: 
monogram hand 
I have long supplle 
igar to my meDda ai 
inle of users has 
into thoiMands Now 
gladly supply a few 
wl o s ck a rare cigar 
Mit X quit buaineaa 
iDHk nx Ih s It I y a n 
Not a rk ns a profit I m 
i X a pri -e wl h n^rett 


Five Ggan Fi 

If you will tend me 10 c 
Just to show your slno 
I will nwii yoQ theue 
Smoke flvewith mi—the 
B» wanted The priM I* 

) Ired ttsotor jo^lli 
prepaid lue your letti 
pieaw nr your Duainen Cl 
write aew forX five 
J- ROGEM WARN- 


l%niej(h the efforts iff a nwuber of, 
frieude, led by Chttrlea Darwin a civil 
pension was obtained for Wallaoo In 1S8L 
in recognition of hts services to selenoe 
With this and the Income from Us writ 
lugs he was able to live quietly without 
engaging in the struggle for a Itvellbood 
for unlike Ikurutii he had no Independent 
tnc me He resided In various parts of 
ruglaiid for over thirty years In 1886 
he visited this country to deliver the 
I owell lectures 

Far from liolng a narrow pedauL 
wedded to his siiedalty to the exclusion 
of other matters Wallace was a man of 
broad Interests and deep sympathies. As 
I I on ludieatioii of the wide range of hi^ In 
I lellectual activities it may be worth 
I while to note that he devoted a great deal 
of time to the study of the ao^Ued 
I syihlc I henomenu and wrote a book on 
the subject tallid Miracles and Modem 
Spiritualism (1875) He believed the 
suljeot t be if vital Importance and tried 
t< Induce Huxley Tyndall and other aden 
tlsts t( twdertake a serious study of the 
matter He succeeded nly In Cfuvlndng 
them that the frauds which they dlscov 
ered were an integral iiart of the whole 
business He was interested In many so¬ 
cial Trobloms but here too showed his 
Inability to mak a sound analysis of the 
phenomena for he was at one and the 
same time a Single taxer and a Sodal 
1st h or a number if years he was pres! 
dent of the I and NatloaalUation Society 
and In 1882 published a book*on the laud 
(tnesHon called I^ind Nationallaatlon Its 
Necessity and Its Alms His failure to 
understand the physiology of modem 
medical discoveries la shown by hla eepou 
sal of the anti vocdnatlon eguae for 
which be also wrote a great deal 

Among his later publlcatlona are The 
Wonderful Century Its ^uccesseM and Its 
Inlluiws (1800) 8tudles Sdentlflc and 
Siela! (1000) Mans Place In the Uni 
verse (100.3) in which he tried to show 
(hat the earth was the only inhabited 
celestial t>od> was In the center of the 
iiitierse and that man was the aim and 
end of the whole comulc prieess and an 
a itoblographv In two volumes called Uy 
I Ife (1006) 

On the fiftieth at nlversart of the road 
Ing of the Darwli Wallace paper before 
the lAiimeau Hoctety this body held a 
iqieclal meeting and conferred uiKia Wal 
lace a gold Darwin Wallace medal Ckiptes 
of this In silver wore preaented to Sir 
Tosepb Hooker the only man who waa 
preaeut at both of these memorable meet 
Inga and to Francis (lalton Ray Lankes 
ter August Weismanii Brast Haeckel, and 
Fdonard Strosburger Never connected 
with anj unlversltv either as atudeiit or 
as iiistmctor Wallace was honored \»y 
Hiiecial degrees from a number of InsU 
tntions 

An able man and a hard worker be 
leaves bis writings as a monument to hla 
Industry and to his devotion to the ad 
vaucement of truth An Intensely human 
man be had a boat of friendav kmong 
those who sgreed with bta, and also 
among tboee who did not 

BaMoviag the SUm fran raMep.— 

A devioe for rmnoviag ^a gloag or ptdiah 
from worn woven fabric*, ia showit in 
patent No 1,064 784 to Walker A Stob- 
bins and Matthew It Beigw of PhtladeL 
pUa, Pana, and iaoludf* a lUitBibla oaring 
having In itr bottom tiiroagb 

wfaioh projeot a Incge oeatmUy mHpotd 
roller and a pair of naaltar ride ndter 
which have MoHoa matwial oq tihelr 
peripberiea, the rolkn briaf grafkMl to. 
getW ro that the movmMrt of lib* ndtm 
over the ruffaer of the aUth eaarat out 
roiier to tun to Ow *14 

the other Kdtar to «o«r to the 
direotton, ttou jdmitoff tto tih* iWlitot* 41 

tlw I 4 «to to tolw 4 t «W M 
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W«iciiliiff Half m MiUion Fraight Can 

T he Iwpoiianoo of the wetghlns of fral«ht care on 
a gveat ntUway ayatom can be readily appreciated, 
laa It U the baelM on wbleb charsea for tnmafmrtatlon 
are aaaeaaed and la a matter In wblcb t>oth abliiper and 
earrler have the Kreateat concern. Nowhere la this Im- 
pnwsed more forcibly, than at one of the areat railroad 
centers where the freight cars are weljched and dls- 
ttibuted to he made up Into pn^ traina. 8uch a 
yard is that gt Juniata, I*a., on the Pennsylvania Soil- 
road, and over Itn track aoalea passes an enonnous 
volnme of trattic. In the year 1^12, 4«8,194 cars with 
an aggregate weight of 23,008,700 tona were welshed at 
the Juniata acales, which Involved freight earnluim 
totaling the not tneonslderable sum of g2S4il3,H87.02. 

Is it to lie wondered, therefore, that the design, mn- 
strnction, and maintenance of track scales are a matter 
of prime importance, for an error seemingly alight a 
single weighing if continued would soon run Into start¬ 
ling flgures with a corresponding effect on the revenue 
account to the disadvantage of either the railroad, ship¬ 
per, or the stockholder. 

A rapreseutative of the ScreiiTirir AwimiOAn re¬ 
cently wltnoHsed the regnlar routine weighing at the 
Juniata scales and oliserved a periodic test. With 
au average of 1,887 care weighed dally, the ijnesflon 
of getting the cara to and on the scales, as well as 
weighing them with proper accuracy, liecomes an Inter¬ 
esting problem, fto rapidly must the cars be moved and 
made up luto trains that they are weighed In motion, 
as one by one, cut loose from a train pushed by a switch¬ 
ing «nginig, .th«y paw acroes a a2-foot scal^ rail on the 
platform of the scafe, and then passlug ett by gravity 
they are switched to the proper classiacatlon trucks. 

'Hm entrance to the classification ,vard is over the 
scales, which are provided in duplicate, an emergency 
scale the exact eminterpart of the regular scale being 
located by its side. These scales, shown in the illustra¬ 
tion, represent the standard practice of the Pennsyl¬ 
vania Kattroad and consist of a four-section lever scale 
fitted with suspension bearings, where the load Is bung 
from the knife edges of the main levers and is not sutler- 
imposed directly upon them ns lu the case of older 
types. The main levers are transverse to the principal 
axis of the scale and communicate their motion to the 
center or extension levers, by which it is transmitted 
to the fifth lever and thence to the beam, the general 
arnuigement being tbat of a compound lever having the 
same effect as a simple lever, where a weight of 25 
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pounds acting on the end of a power arm 12 .(nM) times 
ns long as the weight arm, would supiwirt a weight of 
SfMl.OOO pounds. There Is a relieving gear cuuslstlng 
of mechanical Jacks suiiporting the bridge frame on 
which the ties and track are laid, oimrutcd by a toggle 
Joint arrangement worked by a cylinder and piston sti]*- 
plled with hydraulic or air pressure and at the control 
of the weigbmaster with a valve, so that the tiridge or 
girders carrying the track can be rellevetl and supportisl 
rigidly when a train, car or engine is imsslng without 
lietng weighed 

In weighing a car it is brought to the scatei, in n 
long train amounting sometimes to one hundred cars. 
At n point about M) feet from the end of the scale 
the grade begins to rise, forming whiit is termisl ii 
huinii in the track. As the end car reaches the a|s*!i of 
this hum|) it is uncoupled and tlien piishtnl over, and 
due to the descending grade it leaves the train at soni<>- 
what greater sliced, but never more than four miles 
an hour, and tMisses across the scale plHtforin. The 
welghmaster and his clerk stand In front of the beam 
lu a hay window in Iho scale house and as tin* car gels 
on the track the movable iHilse is adjusted until the 
lieam balances, when the Indicated weight is calliHl to 
the clerk, who by this time has noteil the nuiulier of 
the car and the stenciled tare or weight of the car 
empty patnteil on Its aide. The car then pusses off the 
scale platform, which is at a grade of OK |»er oeut, and 
down a short idece of straight track, where It U 
switched as desired If the welghmaster doti>clH an 
overloaded car be pulls the cord of a wbisth- and lh(‘ 
car Is switched to a track to he trimmed or exumlutsl, 
or In case tbs oar goes so fast that th<> weighmastci 
is unable to make a reading It Is sent to a truek whence 
It can Is* taken over to the scale again h> a switching 
engine. 

Steadily the cars pass over the scale, and the wctgli- 
master rapidly moves It along the beam after n swift 
glance to gain a general Idea of the kind of cur and. If 
oiieu, its contents. Three or four curs a iiiiiiule can 
be weighed by an exiicrt welghmaster. 

Sometimes a car welghe<l accurately at rest by the 
scale iuspeetonf is Included In a train us a .surprise 
test for the welgbninster The scale itself Is balancisl 
dally before beginning weighing and is freijiienll.v lested 
by the welghmaster with loaded cars et rest on dtfferont 
parts of the platform. As the scale is a ctuuis’und lever 
In four sections and the weight is dlstrlbufed on eight 
main lieariugs or knife edges of the main levers It Is 


r PRICE 10 CENTS 
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deslrnhle le test eiieh set with lUe loud dlr(S-tl> above 
them. The usual uiethod Is to take ii lest welglil ear, 
a small low sell’-eonlained ear of all uietnl eonsinietion, 
and placing It snecesslvelj aliove eacli set of main 
levers, make a st-rles of readings The aaislei seole on 
which (he lest car is weighed and siailed Is aciniate to 
one part In rKt.tlllU, being adjusted and ealllaafed to 
rnlind States standard weights 

In tile lest W'ltnessisl hy (lie writer, the test car was 
Just from the master scali* and Its senlisl weight was 
exaclly .KMltMt pounds It was iilueed on Ihe settles 
and the poise was niovetl along the lavim until It hal- 
aiiciMl, swinging fr<s>lv and eimilug to a position of rest 
The iniiin poise is graduatetl to I.IHKi pounds and tlii' 
fiiielional or lower poise (‘nnhlt-s readings down to It) 
pounds to he raiiile The eniergenc.v scale when ti*st- 
e<l was shown correct for all st'ctlons. and Ihe saiiie 
was true for Ihe regular settle with th<‘ eveeptloii of 
one seethm whleh was Id potiials out of the wav, whleli 
led the iiisp^'tor to examine the apiiroiTlnte levers 

All the readings lielng the saim- at each sfs-tion is 
not iiecessarlh gmirantee to Ihe correefness of tin- scale 
unless lhe^ arc llte same ns Ihe weight of the test 
weight eat If all differ Ihe adlustiuent iinist In' niade 
at the Mil ions levers h) a jms’ess of tilal and error 
If all readings agree, hut are in error h.v lh<> same 
Muioiint. then a sln]pl(> adjustnnuit of the length of the 
llflli lever Is nstiallv snfHcleiil to make tin* seiile ae- 
curale 

If the scales art* kept ch>aii and proiKuly malntalntsl, 
there Is lltlle need of ailjuslmt'lit The levers of such 
a scale are all carefiill.v setiltsl and udjusttsl lu the shops 
and the lairls are all liiterehaiigeahle so that iii east* of 
atridenl, on refelpl of a telegraph older, a new pari 
can be sent h.v passt>nger train from tin* scale shop 

The |irf)C(‘ss of seale lestlng Is ralher eoinpllrateil In 
its appllcalloii and pracllce, and Iht* tis’linhine onlv 
eonii's with considerable experience Tht* inspeetor gis's 
ulsuit with his lest car on a tilp of from si\ lo eight 
wet'ks testing scales and then reluins lo Altoona for a 
lewelghing on the master scale, and examination of the 
ear, ns onlv the most m*ces8iir.v rejnilrs an* allovvtsl on 
the load Tin* lien tings are respongetl and Ihe car thor- 
otighlv eh'uneil This work on tlie IVniis.vIvanhi Is wt‘ll 
tioiif*. and on a few rvther gnvil svsItMiis, hut Iheri* has 
lK<en so lunch discussion of Ihe shoitcoiiiings of riiilioiid 
weighing thill tlieie Is now In piogress on tnvestlgnlion 
h.v the rtilled Slates (iovernnieiit of Ihe track scales 
throughout the countr\ 
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Water Supply of Cities Ancient and Modem 

W ILL It HurprlHp (lie ('ItistwiH of Npw York, 
In tho ywir lOlII, to lotirn. If tho.v did not 
know 11 lioforo, (hut (ho pKIssfiih of Im¬ 
perial Home In the year A 1) 3(Ki, tir (UerealmtitH, were 
favored with a niipply dally of Homewhat over 40(i gal- 
loue of water jier eaiiltu, an hkhIiisI h wupply dally of 
about KK) kbIIoun per oaiiita which In Hvallahle at the 
preaent wrldiig In thin clt.t ? Munlrnttiiii and the Bronx, 
with a iHriHilutiou of uluiut ;j,0<Ki,iKKi, recehe dally 
from the Oroton watershed about 3iK>,(K)0,(KK) gallons; 
but Imperial Home brought In by aqueduct, chiefly 
from the distant hills that encircle the Camiiagnn, over 
400,0tK),000 gallons of water jn'r day—and this, by the 
way, Is four ttfths of the total supply which will he led 
from the (latsklll mountains to this city, when the new 
Aqueduct Is completed—and New York, be It remem- 
lawd. In resiiect of Its water supply, ranks high among 
the capital cities that arc the boast of our misleru 
clvlltwitlou. 

A great constructive people were those Homans of 
the days of the thesurs Of pure w'lenee they knew 
not II little, and In priii'tleul science so adept were they, 
that the moniiiueiits of their eiiglii(s>ring skill take rank 
with the noblest engineering works of the twonlleth 
cent iiry 

t’oiislder this matter of water supply Any one who is 
not fully conversant with the luxurious life of tlmt 
great la'ople might readily suppose from the statis¬ 
tics which we have ghen alwne, that they were affllcteii 
with a iiosltlve luaula f<ir aqueduct luilldlug Nothing 
of the kind The llomaiis had u full apiireelatlon of 
the value of an ulmndant suppiv of pure water, as min¬ 
istering to the health, the pustlmes and the artistic 
delight of a city of one million stiiils. The Itomans of 
Iniperlal days had a passion for eleanlliiess of body, 
and Hie stuiieiidoiiN public hatbs such as tliiise of Trajan 
I>iocletlan and ('oiislaiilliie, were caiiabb' of uccom- 
niiidatliig at one lluit* fnim I.IHH) to !1,HIS> bathers. 
Nays ITof Lanelanl: "If we take l.fSOO people as the 
average uccoiimiudatlon <if each of the public thenua* 
and W) as that <if each of the private liatlis, we find 
tlmt 111 ancient Home at inn given time, nearly (Kl.tXIO 
eltlAciiH eiiiild restore their strengtli in baths of every 
iintiii'e and description " The water In Borne was 
llie iiniperty <if the crown, and 11 was led to the pri¬ 
vate liouscs liy Itiousniids of jilpcs, wbleli ran In every 
diredioii and under every street, and were stauiped with 
(lie iiiiuve of the "('oiieessloualre” to whom It was 
liroiiglit fioiii the iiearevl crown-re.seivolr 
'I’he Koiiiaii was notlilng If he was no! artl.stic, and 
liiig»‘ dialights were made upon (he elty supply for 
the mngiillleeiil series of public fmnilalfis which graced 
the publle squares and plazas, and were to Is- found 
easilng forih the mountain waters from every point of 
vanliige q'o these must he added the lliouNands of 
foinitains which played In the gardens and courts of 
lionses niid villus of pretention, to say nothing of 
the supply which was necessary to mulntulu Ihe lieau- 
tlful cusciides and silent pools which formed one of 
the most lovely attraeflons of a Itomnu garden 
'I'o Hie engineer and artist alike, the most attracllve 
feature of the water supply of Home Is the aQiieducts. 
the l■enlulns of which, In many a mile of picturesque 
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ruins, radiate acrosa the desolate and solitary waste 
of tbe once fertile Oamiuigim In the direction of the 
distant hills. Of these auoeduclB there were eleven, 
or, If we Include the trlbuUirlee, fourteen In all, Thejr 
Individual length varletl from a minimum of eleven 
miles to a maximum of flfty-nine miles. Their total 
length was thrts> hundred and fifty-nine miles, and of 
this, three hundred and four miles were Mow ground 
and flfty-tive miles wen* carried on monumental areadee 
of tnasonry, much of w’hlch has survived practically 
Intact for upwa«l of two thousand years. 

Tlie question may lie asked as to why the Roniun engi- 
net^rs built tluste grade-Une aqueducts, bringing the 
water across the Oumpagiui in costly elevated artificial 
river bods, when they might have built conduits that 
followed the niidulntlons of the country and were sunk 
only n few fwt la-low the surface. The answer Is that 
the llomnn.s had no east Iron or other sultuhle material 
to eousiniot Ihe slrmig piping which would have been 
necessary to wllbsiand tbe pressures. They were 
acijualiili-d witb Ihe principles of the siphon; Indeed 
they built inuiiy notalile siiedmens, one of which, that 
of Alairi, built u century and a half before the Ohrls- 
tlun era, was caiuible of supimrtlng, we are told, a pres¬ 
sure of 140 jMiiinds iH?r square Inch. 

la-t It be understood, furthermore, that the Romans 
did not merely divert the water from the river beds 
Into their nqiioduots, thereby exposing the supply to 
contamination liy Hie mud and slit of Ihe river floods. 
On the contrary, they thoroughly understisal. and prac¬ 
ticed on a grand scale, the art of Imimunding the sup¬ 
ply by lueaiis of artificial dams. Thus the valley of 
Aulo WOK dammed at three successive places, and at 
each dam was formed an artiflcial basin, In which 
the water deiHisitcd Its sediment and from which It 
was led off. clear and pure, to the city Also, the 
Roman englm-ers underst<K>d all about tunnel construc¬ 
tion, and In one cas*-, lietween TlvoU and S Hericomiu, 
a tunnel some thrw- miles in length was driven through 
the mountain simply for the conveyance of the water. 

All of w'hlch reads very much like some of those 
descriptions which we have published recently In those 
<-olurons of the great water supply systems of Los 
Angeles and Now York. 

Science and the Education of the Future 

O the average cltlxen of to-day science appeals 
through Us manifold applications. Us function 
apramrs primarily, to some iK?rhap.s wholly, 
utilitarian Indeed, some hold that science which does 
not lend to practical attpllcailuii Is heresy. 

If this l)e HI), It apimnrs at flrst sight ns If sclencv- 
as a snliject of study for the young, the adolescent and 
the mature, could never offer more than n limited i*du- 
cntlonal dlsclplluc. But this Is an utterly false con¬ 
clusion. It arises out of a misconception of the 
meaning underlying that much-abused word "prnctlrnl " 
Any thing or action Is “practical," which Is conducive 
of la-ncflt to mankind. 11 Is a grossly narrow view 
which sees lieiietlt only In tire production, tmusportatlou 
and bartering of merchandise—whether this be food, 
clothing, buildings, materials of construcllon or what 
not—and which reckons nclentiflc pursuits us “i»rnc- 
tlcal" only if they cun be traced forward to the ulti¬ 
mate priKluctlou of such merchandise 

The needs of man are not purely material. From 
tlute Immemorial bis mind has hungered for an Inter¬ 
pretation of the iihenomena of nature about him. 
Primitive man of the gray dawn of history, and the 
savage of to-day, tieoples space about him with spirits 
and demons, to whom be nHcriltes tbe power of sbuplug 
events and destiny. To them he offers suppIlcuHon to 
engage their favor and lo apiieaso their anger This, 
the crudest kind of religion. Is at the same time the 
crudest kind of science Because 11 has no obvious rela¬ 
tion to the production of merchandise, are we to remain 
indifferent to the development of this usiiect of science? 
If we could do so without forfeiting uli our industrial 
aebievements, would wo bo willing to go back to that 
state of seientlflc ignorance which would bid us offer 
liumnn sncrlflee to apiieasi- a rain god? Would It bi- 
"practical” lo do so? Men forget that evil comes not 
only of lll-wlll, but also of Ignorance, and that science 
brings iM-iiellis by clearing our vlslmi—^a matter which 
may Ih* of greater imiiortniice than the invention of 
some "practlcor’ machine or process. 

Viewed in this way, science has a high humaultariau 
value, and Us study must rank side l»y side wltli that 
of anclonl and modern literature If any one still 
donbt.s this, after what has Imeii sold above, let him 
ask himself how many works of literature or fiction 
have hud a greater influence upon modern thought in 
all its phases and throughout the clvlUxed world, than 
those e])och-maklng volumes In which l>arwln has laid 
down his classisal researches and reflections upon evo¬ 
lution. 

In the education of future generatiuus we may well 
expect that science will be given a more and more Im- 
liorluut place. This not only Imcaose tbe young must 


be prepared for the tftEks by wtfalch tbhy will later 
years earn their sebetalieiuie, hut alipd iM^tUe MtotMla, 
when construed broadly^ has Its lessons leif tis on many ' 
topics of the most vital Interest to the Ute at body and 
soul. We would not contend that It san ever tabs the 
place entirely of literature and art ill Its formative ' 
Influence upon character; but it will be a oomifleineat , 
to them, a complement for which there la a crying need 
lo-day; Literature and art deal with Ideals; sdenoe 
deals with reality. Literature and art point us a wr,v, 
show us nil aim, srierice teaches us the Umttatloas of 
our resources and powers, and brings us back to earth*— 
from the world of dreams to the world of action, from 
tbe world of purimseH to that of accomplishment It 
makes us "pructicar’ In the best sense of the word, for 
“practical" Indeed we must be in order to translate our 
Ideals Into reality. 

Which End of a Post Should Be Up7 

I T is a very common belief among farmers that a 
post will lust longer If sat In the ground the reverse 
of the woy it grew In tbe tree, in other words, with 
the butt end lui. Accordingly, one sees many posts, es¬ 
pecially end and gate imats, witb tbe small end down. 
The supiNJSitlon is that sap in a tree Is always ascend¬ 
ing, or at least that It is easier for the sap to go up 
than down. Consequently, It is argued, turning a post 
upside down tends to prevent the rise of water, helps 
to keep the woml dry and therefore renders It less liable 
to decay. As a matter of fad, sap or water can flow 
in either direction with equal facility aild the popular 
notion to the contrary is incorrect 
Careful cxiierimciils on tbo relative durability of 
post tlmliers have lajeii made by the Ohio Agricultural 
Kxitorlment Ntullou aud the above question was consid¬ 
ered. One fence in purtlcular contained IIW black 
locust l)osl8, of which 86 were set with the top end 
up, 3t) with the tup end down, and 111 did nut show In 
wbat position they were set. At the end of 2U years 30 
posts, or 11) iwr cent, wore decayed. Of this number 
IS were top up, i;i top down, aud 4 undetermined. In 
other words one tlilrd of those set top down rotted off, 
us comimred with only a llHIe over one sixth of those 
set top up. b'roni this and numerous other observations 
the concluslou was reached “that there Is no difference 
wliicli end is put lu the ground, except that the sound¬ 
er or larger cud should have tbe prefereuee." 

The decay of a post is mostly at the ground Hue, since 
it Is there that tin* conditions as to air and moisture 
are most favorable to the development of rot-causing 
fungi. Other things being eijual, the larger tbe post 
tlie longer It will Inst. Inverting a post often means 
puttiug tlie small end in the ground, and where this la 
done tbe time rwinlred to rot it off is less limn where 
the big end is down if both ends arc equally sound 
the larger should go In tbe grouniL If one end IS defec¬ 
tive is should lie up. since the condltlona above ground 
are many times more favorable to durability than Just 
at or below the ground line. 

What l9 Impure Air? 

HE Smlthsoninn Institution has recently pub¬ 
lished a revolutionary memoir by Prof. Leonard 
mil aud several collatiorators, entitled ‘The In- 
fluenee of the Atmosphere on Our Health aud Comfort 
lu Confined and Crowded Places." A main puriKwe of 
the memoir Is lt> show tliat the chemical quality of the 
air in crowded and stuffy rooms has nothing to do with 
Its ill effecis, and that, apart from the influence of in¬ 
fecting baclerln, the venlllatinu problem is esseuttally 
one of the temiieriiture, relative liumldlty and movement 
of the tilr. 'ITie ordinary tests of air for curbon dioxide 
are declared to be worthless. Tbe iH*rceiitage of carbon 
dioxide ill the worst ventilated room does not rise iilmve 
0.5 or, at most, I i»er cent, wliereas the normal concen¬ 
tration of carbon dioxide In tlie lungs is from 5 to 6 
per cent <>f an atmosphere. The writers adduce a great 
Dumtier of experiments and obsen-ations to prove that 
percentages regarded as deleterious or deadly by hygien¬ 
ists are quite harflitess. s,>They .claim that It is also a 
fallacy to aasume tlmt a diminished amount of oxygen 
is harmful. At noted health resorts In the Alps tbe 
barometer stands at such-a height that the concentra¬ 
tion of oxygen Is far less than in the most 111-ventilated 
room One unfortunate result of this fallacy Is that the 
laws regarding ventilation of mines Insist on a high 
Iierccntage of oxygen, aud thereby Increase the danger 
of mine explosions. Finally, the widespread belief In 
tbo iiresence of an organic poison In exiflred air is 
etinally erroneous. The smells of crowded rooms and 
tbe like are no indication tlmt tlie air Is deleterious. 
“The deaths lu the Black Hole of Calcutta, the depres¬ 
sion, headache, etc., in Close rooms, are alike duo to 
beat stagnation; the victims of tbe Black Hhle died of 
beat-stroke.’’ 

Canada cuts abent two mltikNi eotds of pulp wood 
annually, atamt half of which is exported for manu¬ 
facture in the tlnltod fittates. 








-Ekiifliiearliif 

S«ni|g L«<ttn«lir«/-~rln par inaitmtod artiole at 
tHUmhw mb, 1913, dewvibinK tho powwful Dieael 
bMMtMtivp, w« omittod to iii«te that this very interaatinc 
mMhkie WM built by tho w<dl«k&own Oerman looomotivo 
bullldeni, A. Bonig, one the oldest and largest looo- 
motira buildiiig 0rm» in the world. 

A ThmiHiid^opt Dry Dock for Now York.—If New 
York is not to be at a swlous disadvantage, ae compared 
with tho ports at Quebeo and Boston, it must provide 
it* own dry dock for the aooommodation of the largest 
Oeean lipers. As noted in these oolunms, both of the 
two ports above mentioned are building dry docks 
oapable of aooommodating ships 1,000 feet in length, 
had this in spite of the fact that there is no prospect 
that ships of this sue will call at any other port tlian 
Kew York for many years to come. We are pleased 
to note that the Dock Commission is planning to build 
a dock of this sise at South Brooklyn. 

Eaeavatioaa as a Cause of Barthquakea.—We note 
that in a eoatentponry journal a correspondent has 
made the suggestion as to the cause of the recent earth¬ 
quake sbooks in Panama, which is more ingenious than 
it is oonvinoing. He draws attention to the fact that 
over 200,000,000 cubic yards of material has been re¬ 
moved from the Culebra out and deposited elsewhere. 
This, be argues, involved a readjustment of weights 
on the surface which, taken in connection with such 
heavy blasts as that of forty tons of dynamite, which 
was used to destroy the Qamboa dike, may have had 
some predisposing effect on the recent earthquake shocks. 

Slse Favors Economy in Shlpa. —In the reoenf James 
Forrest lecture before the Association of Civil Engineers, 
Alexander Graeie gave particulars showing that increase 
in siM is accompanied by reduction in cost of con¬ 
struction and operation of cargo stoamprs. A cargo 
vessel 400 feet long and weighing 3,700 tons will carry 
4,000 tons of cargo 3,000 miles on a consumption of 
fiOO tons of coal. Bach hundred tons of cargo will 
involve 92 tons of structural material and 12 H tons 
of ooal per voyage. In a vessel 500 feet long, w^h- 
ing 8,700 tons, each 100 tons of cargo will require only 
77 m tons of and 8 tons of fuel. 

Aahofcan Dam Filling With Water. -The west basin 
of tho Aahokan dam is now filling with water, which 
is being admitted mainly to prevent a growth of new 
vegetation, which if it were loft dry would quickly 
cover tho basin. Next spring the east iMuin be 
oovwed with water for the same purpose. Ih-obably 
no draft will be made upon the west bsain supply for 
another year but in case of a dry season it will be 
possible to replenish the (Troton Lake from the west 
basin of Aidiokan. This means that by the first uf 
next year it will be possible for residents of New York 
to draw water directly from tho Catskill Mountains. 
The dam will have in tlie two basins a capacity of 
130,000,000,000 gallons of water, sufficient to supply 
New York city with 500,000,(KX> gallons daily. 

Copper Wire by Electro-depositing,—A prCKiess has 
been devised for the manufacture of cupper wire by 
electro-deposition. T/ut Braaa World states that pre¬ 
vious attempts to acoompUsli this object have been 
unsuccessful. The method requires a fine coptier wire 
as a core for making the desired product, ami the addi¬ 
tional copper is deposited on it while it moves through 
a tank containing tho solution. Tho fine copper wire 
is made endless and psesed through a regular plating 
solution oontaimng sulphate of copper and a little 
suliihurio acid. Tho wire passes over grooved rollers 
operated from outside while passing through the tank. 
AJter leaving the tank the wire passes through a small 
rinsing tank to remove the solution, and then goes 
to a reel around which it passes a number of times, re¬ 
turning again to the plating tank. The plating may 
thus be continued until the required thiokness is ol^ 
tained. 

Automatic Stop Progress.—It has beeu annouuoed 
by the Maryland atid Pennsylvania Railroad that the 
Jones automatic train stop and cab signal is to be in¬ 
stalled on a length of seven miles on this road, and that 
daring the coming year the road will be equipped for its 
use over ma additional nineteen mileiv making twenty- 
six miles on whioh this system will be in service. The 
automatic stop of the Union Switch and Signal Com¬ 
pany is being tried on tho Delaware, Lackawanna and 
Western near Newark, N. J. This road is also installing 
the Fedceajl Signal Company’s audible signal for test. 
The No# York Central and Hudson River Railroad 
is tsstjhjg Induction Signal and Safety Company’s 
syatemi <tod the New Ybfk, New Haven and Hartford 
win test InstaUatlon of the Union Switch and Signal 
Oompainy, and another inataUntion is to be made for 
tost on thist rood by the International Signal Company. 
The Pennsylvania Railroad expects soon to test the 
induction apparatus of J. P. Finnegan, and they have 
bean ex|l«rimentihg with the Qny-Thnrber automatic 
•top. The Bu^ automatio train stop is still under 
tmwtbo tipmt and Orescent Railroad. 
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The **Tarra Nova," the ship of Captain Scott’s 
Antarctic expedition, recently left Cardiff for St. Juhu’s, 
Newfoundland, where she is to re-engage m tlie wlialing 
and seating industry, in whioh she waa employed until 
engaged for service in the Antarotio. Her figure-head 
has been presented to the City Council of Cardiff. 

Remarkable Solar Halos were observed at various 
places in the central United States on November 1st 
and in tho Atlantic States on November 2nd. in some 
oases (as at Bpriugflcld, Mo., on the lat, and in southern 
Viiginia on the 2nd) the displays were among the most 
highly developed combinations of halo phenomena ever 
seen in temperate latitudes, being a rather close repro¬ 
duction of the famous “ Petersburg phenomenon." seen 
by the astronomer Lowite in 1700. The SctaNTiric' 
Amichican hopes to publish a more detailed account 
uf these unusual displays in a future issue. 

Ashmead Gray Rodgers, for twolve years sup«>nu- 
tendent of tho Carborundum Company’s plant at 
Ni^ara Falls, died Ootober 2ard, 1913, as tlie result 
of injuries sustained through an accident October 5th. 
Mr. Rodgers was born in Altiany, N. Y., in 1872. Pre¬ 
vious to his coming to the Carborundum Comiiany as 
superintendent, he was 8U|x-rintondont of tlie Eddy 
Eleotrioal Company at Hartford. Conn. Mr. Rodgers 
was a member of tho American C'homical Society, 
Engineers' Society of Now York, Chemists' Cliiii, 
Niagara Club, University Club and <5ountry Club of 
Niagara Falls and other scientific and siwial oiganizations. 

An International Pharmacopoeia Office, the creation 
of whioh has recently been urged by Prof. A Tsohiroh, 
of Borne, would have at the outeet for its principal task 
the collection of literature relatiug to all the drugs and 
preparations in the, at present, heterogeneoas national 
pluumaoopoeiaa of the world. Another undertaking 
would be the standardisation of methods of determining 
tho strengtli and purity of drugs. The project of nn 
international pharmacopoeia baa often been discussed 
at medical and pharmaceutical meetings, but thus for 
without tangible results. There are now 20 nalionai 
pliarmaoopoeias, liesidos “extra" pharmacopoeias and 
other supplementary works; and ^though collectively 
they recognize several thousand medicines, only about 
150 are common to them all. The French “Codex” 
is more extensively used than any other national phar¬ 
macopoeia outside its own country. There ore, however, 
several unofficial universal pharmacopoeias which servo 
to show the comparative strength of parallel preparations 
in different countries. 

Seaweed Burning in Norway is one of the mtoresting 
out-of-the-way industeies recently desonbod m the 
United States consular reports. An miormous amount 
of seaweed is deposited on the coast by tho waves in 
spring, and m some places the weed is out by boatmen. 
Two-wheeled wagons are loaded with tho wef, slimy 
weed, whiok is taken up the beac'h and spread out like 
hay to dry. It is then raked up in heaps and burned. 
The ashes are exported to Scotland, where they are used 
in the manufacture of iodine, and sell for 1.3 cents 
a pound. For tho past 45 years seaweod ashes have been 
exjiorted regularly from Stavanger to^ Scotland to the 
extent of 1,600 tons and upward per annum. This 
industry is an important source of revenue to the iieasnnts 
who are fortunate enough to possess ripanau ngbts, 
and attempts to purchase such rights from their hered¬ 
itary owners rarely succeed. For a time the burning 
of seaweed was prohibited through the infiuenoe of tho 
fishermen, who declared that this practice drove the 
fish away from the coast. 

Tunneling the English Channel has lieon talked of for 
generations, and from time to time the sohome seems 
on the verge of realization, only to lie relegated soon 
after to semi-oblivion. It is now again oooupyiug the 
attention of the British government. On August 5 a 
deputation representing some 90 memliers of the House 
of Commons was received by Mr. Asquith, wlio, in 
reply to their advocacy of the undertaking, reviewed 
the history of the proposal. As far liaok as 1874 tho idea 
was approved by the Foreign Office, but from 1883 on¬ 
ward the government has oonsistently opposed it, 
mainly on military grounds. It was strongly opposed 
by Lord Wolseley. From an engineering point of view 
the project is entirely feasible. Three methods of 
securing continuous railway oommunioatiou between 
Enidand and Franco have been suggested; viz., a tunnel, 
which would cost not loss than £8,0(X),000; a bridge, 
which wopld cost £22,0(X),000; and a train ferry, v^hieh 
would cost £2,000,000. The real reason for tho sentimeut 
■ prevailing in England against these projects appears 
to be, to quote thp London Times, “a ^If-articulate 
feeling, deep-seated in the heart of the nation, in- 
Btiootivqly urging tt-io repel without question what it 
bidievos to be an attack on its individuality. It is 
difficult for Oontinental peoples to realize tho peculiar 
quality whioh the possesaioa of an island Idngdom 
breeds in a race. Tho mor^ effect of the ‘continuous 
road into Europe' would be immediate and striking, 
but it might also be disastrous." 
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AeronautiCB 

A Royal Aeronaut.—Archduke ,/oscf Ferdinaud, of 
Austria, bus jiisUficd Iiik prcdicaU' of “ liTi|)('ri.H.l and 
Royal Highnrss'' by making 1(K) balloon voyages. 

Tho Psychology of Air Scouting.—In actual war, both 
in Tripoli and m the llalkanH, aviation accidents were 
conspicuously few, and this despiUi the fact that winds 
were generally high in Triiioh, and the season of tho year 
and the weather extremely unfavorable in tho Balkans. 

It is a matter of considerable iiNyeiioIogieal lutorost to 
note that the danger from an enemy’s fire so stimulates 
vigilance that norves are tense with exertion and the mind 
is relieved from dwelling upon the ordinary dangers of 
keeping an aeroplane on on even keel and meeting every 
gust. In other words, scouting in actual warfare kocius to 
be a splendid cure for nervousness. The aviator must fly 
with the assurance of a bird, and he does ho for fear of 
the enemy's rifle fire. A striking instance' of this psycho¬ 
logical phenomenon is the fate of Dr Jnleh Constantin, a 
French aviator in tho Bulgarian Rcrviee He was mor¬ 
tally wounded in tho air during a flight aliove Tchatalja, 
as we recorded at the time, but uianaged to land safely 
only to die before anyone could reach him. His dead hand 
still grasped the steering lover, a bullet-hole was in his 
breast. The feeling of detachment from the ground at 

3.500 feet probably dispels intense fear It is very sig¬ 
nificant that, because everything is hoard so clearly in 
tho air, even to such trivial noises as the barking of dogs 
and the cackling of bens, the roar of battle is exaggerated 
and seems more intense and tremendous than it really is. 

Recent Aeroplane Patents.—A patent, No 1,074,007, 
has been issued to Frederic Myhus of Atlanta, fia, 
tor an aeroplatie win* h has a transverse earner plane 
whose upjM’r surface is concave, and rearwardly con¬ 
verging'guide planes which arc secured at their forward 
ends to tho earner jilane and liavo their iqiper sur- 
fart'H eoueavc'd adjac’ent their forward ends and con- 
vexed adjneent their rear ends In a patent, No. 1,074,- 
003. to Harrv' A Omie of Wesley Heights, D. C , is 
shown a vertieal steering plane with a curved slot and 
a hnnzontal elevating jilane slotted to receive the vorti¬ 
cal plane and movable from side to side, a rib of the 
horizontal plane working in the eiirvod slot of tho 
steering jilario. llaljih P Fox of Fort Hancock, N. J., 
has secured a patent, No. 1,073,977, for a safely support 
for flying machines in which is provided a main support¬ 
ing surface, an auxiliary balancing and siijifiorting sur- 
faee 111 front, rear and at opposite sideh of tlie machine 
and beyond the mam nupporting snrfaee, the balancing 
surfaces being of circular form in iilaii and elliptical 
form in vertical seelion and presenting opposed upper 
and lower convex resisting surfaces. Gleve T HhaiTer 
of San Francisco, t'al., m a patent, No 1,071,10], 
provides an apparatus in which an aeroplane is sup¬ 
ported ami propelled along a track and is flexibly con¬ 
nected with the track, means being provided for («>n- 
trolling the flexible oonneelions for regulating the 
universal triovenient of the niToplune ndative t<i the 
supporting track. 

Armored Aeroplanes in Franco.—It ap|H>,irs that the 
Qerraan war department took the lead in protecting 
aeroplanes by armor plating, and afier this the idea 
was taken up in France, where several armored flyers 
were to be seen at tlii' last Pans hIiow However, the 
French army did not go exteiisivelj into the matter 
before attentiim was called to it bv two events, one 
being tho experiments made at the Toulon arsenal in 
firing upon aiTojilanes last year, nuil thi' second th(' 
results of tlie first war in the Balkans It was then 
recognizt'd that all aeroplanes were vulneralile when 
flying below 4,tKK) feet, and with the jiresont system 
of observing, a mavhmo needs to fly ns low as 2,t»IK) to 

2.500 feet in order to Hi>e the state of olTairs on the 
ground It would thus lie e.\7sised to artillery and 
infantry tirc' 'I'wo snlutious were presented for pro¬ 
tecting aeroplanes, first to armor plate for the men, 
motor and devices, or only to |)roleet the aeroplane 
guns and in this ease kts'i) tho flight verv' high so as to 
prevent Ix'ing hit Here the observer would Im at full 
length and observe by sets of lenses Tlie French army 
decided to aiJopt the first solution, that is, good pro- * 
tectiou and low flight, and from now on all the combat 
units will be armored. As tv) the un])roteet(>d ones, 
these will serve for training of pilots Tlu< evfierimonts 
which are to lie made with new armored aeroplanes wnll 
be kept quite secret. It is siinnised that Die future 
aerial flevvt will be ma.<le U]) of the following ly|)es of 
aeroplane; First, armored single-place flyers for artil¬ 
lery and cavalry scouting and for short seontmg trips 
at the spbed of 70 null's nn hour. Second, the Ktat- 
Major will make ii.se of two-plaee Hv'oiiting aeroplanes, 
also urmorecl, and u«h 1 for 00 miles an hour s|Mieds 
The third kind is nn armored two-plaee with mitrail- 
leusi's ami antomntie guns, intv'iideil for imrsuing the 
enemy's aeroplanes and airships and working at the 
Bjieed of 70 miles an hour. Lasllv, several-jdace tyjies 
of heavy weight for a great range of flight and staved 
of 00 imlos an hour, designoil fur st>vcial wurL 
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A Radical Improvement in Cabling 


'^pIlAT lmprov<Ml in^thodH of worklnc Hubmarlne 
1 ciibU'K nrp cb'Htrable may be ai>proclBted from a 
Htateiuent niithorltiitlvely made that the number of 
cable nieHHni'es aent throuKbout the world practically 
doubles Itself every ten years, and the fact that recent 
changes of imllcy whereby deferred and other messages 
<ir cable letters are taken at reduced rates, are natur¬ 
ally leading to an Increased use of the submarine tele¬ 
graph In addition to the purely normal growth. A new 
method has been developed by which Morac signals 
may be sent through long submarine cables with some 
approach to tlie facility enjoyed lu the transmission 
of the fninlliar dots and dashes on overland clrculU. 
This new system promises to produce many radical 
chang(>.s in handling the ever-growing traffic now car¬ 
ried over the cables of the world. 

By the new method re-transmisslun at the cable or 
land ejids Is obviated, the siphon recorder used since 
the days of I,ord Kelvin gives place to an ordinary 
Morse reorder or soumh'r, with a corresiiondlng Increase 
of aceuiac.> In tiansnilsslun and saving of time In de¬ 
ciphering the receded message, and a numlier of short 
cattles cun Ih> linked up for direct working, white long 


Eliminating the Siphon Recorder 

By Herbert T. Wade 

land lines can be wmnected directly to a cable system, 
all messages being automallcally ralayod to practically 
any distance. The sending of signals over long cables 
cun be effectod by an ordinary telegrapher with a single 
Mora*j key Instead of the doable key of manual cable 
working, while a Wheatstone or other similar auto¬ 
matic transmitter may be Introduced in case Increased 
speed Is desired. Consequently the new method estab¬ 
lishes uniformity of operation between land and sub¬ 
marine lines and makes possible the fullest and most 
rapid Interchange of traffic 
The invention resulting In these Innovations came 
as the result of many years of experimentation on the 
jiart of John (Jott of Hove, fUissex. iSngland, Chief 
eloctriclan and consulting engineer of the Commercial 
Cable Company. In addition to dally use between Lon¬ 
don and New York special demonstratlona have been 
made of direct communication between San Francisco 
and I.sindon, os well as lietween the latter city and 
Montreal, Toronto, Wlmiliieg, Victoria, and Bamfield, 
B. (\, on the coast of Vaiiccmver. Although the new 
method Is one of extreme simplicity and wajulres no 
other ar>|wratUK or Instruments than may be found at 


any cable terminal or testing statloik, it attdgAl ^ 
eolation of a problem that has held tiie attmthni 'af 
caUe electricians for many yean. ' ' 

Hitherto even using the most sensitive hwtnlmMts 
it has not been possible with a long cable so to Intemill^ 
the electric current as to form signal l i t tpo l s se «( 
greater or less length such as the dash and the dot, 
but it has been found necessary to reverse ytbiB ovir- 
rent and distingnish the two alarasats of the gtgndls 
by its direction- Thus in ordinary cable working tbO 
letter c, indicated in the Morse code by a dot, wotUd 
be sigulOed by a -t- Impulse, while t, repceeented I9 a 
dash, would be a — Impolse, the galvamometeir or 
siphon recorder at the receiving station IndteOting sueh 
impulses by an appropriate deileetloD of mirror or mov¬ 
ing cull in one direction or the other. This Of eouree 
would be in response to the signals of the sending oper¬ 
ator made by depressing one or the otbear ot! two levers 
of (be transmitting key, depending whether he wlAed 
to Join the rawltlve pole of the battery to the eatto 
and the negative to the eSrth or uloe versa. 

As in the case of the land telegraph it is poeslMh te 
send two messages In oigioulte directions over s (mb- 



Sending dots and dashes through a cable by the Gott method. 


s U8(ax an ordinary Morse key and a » 
! sperlal tranaformer and the poluriietl r 
iiikI tlicvgcy Notlec that all the ln»tr 


ethod. Opemtlng room at droMl Street 4ii New 

ar The coil at From ibU room la a buIhUnf noar Wall Street and at BM Vsty heart of Iks Meg thrh 

a the eyiiDdrleal OBancUl district, dlraet comtaaokatlon la moloMlned with LlMgen asd the .'attguissst-^ef 

tbo new uivtbod Burope; Tbe measases oont often Involve millions of doUar* Mly- OtU eabla is ms«rv«4 

esclualvely for Htock Bxetaanse buslnew. 





















rnimmm it 1»8 (hi^ c^mfla toat when a cable 

# <bwirk«a biHba iploipim enndltloiui <L waAinc awa- 
‘.OMW to caw dlncOm amis') ^ working la 

lUiimsr blgtuir toam tbmt «t «toieb nwenfM arm wnt to 
altlMW air«to«;jl<m wbw thto oable to worked mnder dmplex 
moadltfamto. Maratoetow it la a toct tbat duplex work- 
toC tow turn tban doubled tbe earrytog capacity of 
to* eaUe. and It la now the approved method for all 
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current paatwa to divide and flow through the arm* c Hiid 
Cl conneoting with A, the cabel, and b an arttflclal cublo 
having almllar electrical propertiea as regards resist¬ 
ance, capacity, etc., to X. At F ia a galvanometer or 
ellAon recorder bridged across A and b. tbe entire bridge 
being balanced so that there Is no difference of poten¬ 
tial due to the battery at L and no disturbance can be 
caused by o|ienlng or closing the key at d in sending a 


.SO.II 


same, of course, takes place at Ihi' orlglniil station 
Hitherto successful long distance culilc working has 
Involvetl the use of n reversing key to send two element 
signals by changing the direction of the cm rent IMrect 
Morse, or dots and dashes, has never Iwcn found to 
work with snecess much over .''SH) miles, lliongli It has 
lieen realized (hat tli(> lies! resnlls In spis-d and elear- 
ness could he oldainisl If il were jxissihle to reverse 







a 


SeetUm of tap* with aignala regiatcred by atpbaa recorder and translation 


S t t* tiC & ^ 


Bernard td a eaU* Haeatge aant acroea the Atlantic by the Gott method made on a paper strip of an ordinary Morse ink-rcgislcr. 
Note bow eloerly tbs dots and dssbes onroc Uirougli. 


tolar ]to«a, .mnd of course to it the new Gott method may 
tot paadtto kppWed, This i» ahowa to the accompany¬ 
ing dtograin (tig. 1), which to une fitnlltor with eiec- 
toStotototUntenwanggetotheWhantattoto^b Here 
H to Uie tottlinto', § a aaitdlng key or pnie ctouigtog awiteh 
entoton^ «t wlM tdthfr (xtle of ttw betoery wttb tbe 
eptble ahii ijitoahAiiik tbp optondto polo, nuiragb e tbh 


signal. But at tbe opposite end of the lino whore the 
same arrangement provglla an oJoctTical impnlso or sig¬ 
nal received will have the effect of adding to or suh- 
traotlng from tbe potential on the cable side of tbe 
bridge and consequently act to destroy the balnuce of 
potential, caoatog the moving coll of the galvanometer 
or siphon recorder to be deflected appropriately. The 


the currents after each signal and then irMnsfnnn the 
resulting Impulses Into regiiliir Moinc tariovis sug¬ 
gestions have heen made fur meehnnlcal and other 
devices to offv'ct this desired reversal of current In each 
successive Impiilst*, but it has remained for Mr Oolt 
to work out the problem practically and electrically so 
that an ordinary Morse operator enn send the conv'en- 
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tJonal with the usnai type of koy, with the re- 

HUlt thBt no far MK the wilder t« coneerned there are 
HubBtltuted the tnipulw RlKniils by InterTals of dots mid 
dashes, while nt the aanic time nil of the adviiiitaneH 
Involved In the reversal of current for each siiceeaslve 
Hlgnal are wcured 

In ItH esaenee Mr. Oott’s method 1« exceedingly slm- 
I>le. The chnugo In direction of the current Is effected 
after each signal by the iiw of a isilnrlsiod relay 
through which the cable Is discharged and the path of 
the current reversed for the next simdlng signal. The 
polarised relay may be of any type of suitable sensl- 
tlveocas and resistance such as Is employed on land 
Ituea. It consists of a rsTraanenl horseshoe magnet 
with one of Us poles dlvidisl and formed Into pole 
pieces around which nre titled colls of One copper wire 
through which the current may pass. Hetween these 
pole pieces Is poised a soft Iron needle or tongue, free 
to move, but normally held nt rest In a neutral ]>oslllou 
by the fact that It Is attracted euunlly by both pole 
pieces. Now, If a current passes through the colls It 
will strengthen the magnetism In one of the two pole 
pieces, deiiendlng of course upon the direct bm of Us 
flow, causing the arm or tongue to be attracted to one 
side or the other. In so moving It comes Into contact 
with one or the other of two stops and campletes a local 
circuit where the direction of the current depends upon 
the direction of the eurrent flowing through the colls 
of the relay. The application of the j)0lnrlz(*d relay In 
the Gott method will npiwar on reference to the ac 
compauylng diagram (Fig 2), which shows a cable ar¬ 
ranged for duplex working. Tlie cable Itself Is shown 
at a and the balancing or artificial cable having the 
same rcslatancc and capacity reuulred In duplex work¬ 
ing Is placed nt 6 with Us unooiinecled end grounded 
Between the real and the artlflclal cable Is inserted (he 
rwelvlng Instrument r, and then after connwtlng with 
the condensers at v and c' the circuits unite at c, where 
the transmitting key A Is placed So far there Is no 
variation from ordinary duplex working. The key how¬ 
ever Is iirranged so as to emuiecl t either with u, as 
when at ri'st or normal, or wlu'ii depressed nt / with }, 
as when sending a signal. Both of these couiioctlons 
lead to the polarised relay h and by tracing them out 
on the diagram the action will be aiiparent. ITesslng 
down the key nt / to make a dot or a dash the cable is 
put Into connection with j, which In turn Is connoctod 
with the movable tongue h", and Ihrongh It with ono 
of the stops h', each of which is connecled with an 
opiwsUe pole of the siillt battery at I and /' with an 
earth coimeotion nt Jlf ('onsciiuently depressing the 
key would charge the calile by connecting the condens¬ 
ers with the battery, and the polarity of the charge or 
current would depmid upon which of the stops at h' 
the movable tongue h" was In contact with. Now i>er- 
mlttlug the key to return to Us normal position estab¬ 
lishing contact at <; causes the cable to discharge 
through the piilarlzed relay and the current flowing 
through the coils would send the moving tongue or arm 
from one stop at h' to the opposite so that where the 

pole of the liattery had been connected to the line, 
nt the time of sending the next Impulse or signal it 
would bo the — pole Thus every time the key Is 
(lepressial the cable and condenser are chargwt with 
current of the opposite polarity, and this jirooess with 
the discharge of the line between successive unit im¬ 
pulse signals g<s-s on eonlliiuousty, no two suecesslve 
signals lK>lug of the same polarity As ttie energy of 
the discharge from the cable Is considerable, the resist¬ 
ance of the colls of the (silnrlzed relay docs not figure 
and the cable is restored to a neutral condition so 
Itiiit giKid and rapid signaling Is possible 
A inodllleatlun In the sending method Involves the 
use of a transformer In connection with the polarised 
^eIH,^ as shown in a second diagram (Fig 3) and in the 
photograpti of the ojierator and Inslniments. In the 
diagram Hie eondenser and cable are earflind directly at 
ff' after each signal and while the key N open A split 
battery Is provided as before which Is eurtliod at B 
through the prlimiry coll f of the transformer The 
eolls of the polarized relay are In <-onn(a'tlon wllh tho 
seeniidury of the transformer N and ttie eontact isdnt 
of the kev / Is connected throngli tlie movable tongue 
h" with Ibe slops thal in turn are connecled with the 
split or double battery The funellon of ilie transform¬ 
er is to Induce In the secondary coil, wbicli Is conins'led 
with Ibe colls of the relay, a current that will send the 
tongue over agalnsl one of the stops and hold It there. 
Releasing ilic key w'lll eiiuse a current of oppo,slto 
polarity to How lliiongb ibo relay, sending the longue, 
over against the opposite stop so that when the key 
Is next de))ressed the direction of tho batterv current 
to the lino will be lev'ersed from ihul of the previous 
Imiailso or signal Those reversals lake jiluce In regu¬ 
lar Hts|ucia‘c so that no two sucoo,sslvo currents sent 
nre of the same lailarlly An advanlago elnttnud for 
this method Is thal on raaktiig cniitnct with tlie key to 
eliurge tlte eabb* the taittorv eontact In the relay is rein¬ 
forced at the niomeillt^tbe key Is depressed, lluis assnr- 
iug perfect transmission. To substitute for the hand 
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‘ft,’ 


key the tongue of the relay Of a land line la very simple 
ns Is shown In the diagram (Fig. 4). where T takes the 
place of the key d Automatic transmission Is also 
possible, using the punched paper and the familiar 
Wheatstone transmitter employed In high speed teleg¬ 
raphy. The Wheatstone transmitter takes the place of 
the key, the two upper contacts of the vibrating con¬ 
tact arms being used for this purpose and the revers¬ 
ing i)olnrlze<l relay employed as with the hand key. 

To understand the receiving system the diagram 
(Fig. fi) should be examined In connection with that of 
the sending station. At V. where the siphon recorder 
ordinarily Is pla«>d, a similar Inatramcnt, but one prt>- 
vlded with a contact making tongue attached to the 
moving coll. Is used. Tlil.s tongue or arm makes con¬ 
tact with either v or dei>endlng upon tho polarity 
of the current coming through the cable. These plates 
In the instrument are insulated at y, but are cou- 
neet«'d at W and nre In circuit with the local battery 

and a sounder or recorder at X, which however may 
be a relay or any desired Instrument While the con- 
tael pl»>ce nt V win move from one side to the other 
deiHuidlng upon the isilarlty of the arriving current, 
lht> effv'ci on tho local circuit will bo the same In either 
case and the dot or dash Is sounded or recorded Just 
as If It were but a simple break and make of the cir¬ 
cuit as in ordinary Morse working. 

Now from this outline description It will be evident 
that these various arrangements can be combined prac¬ 
tically liideflnltely. Relays from land lines can bo used 
to work sections of ocean cables, and the signals from 
one section may Ive transmitted to tho next and filially 
to a relay working a laud system of practically any 
length. Tluis when the operator at San Francisco was 
communicating direct with London, his message was 



pentagram. 


relayed across the Tnlteil States by nine relays work¬ 
ing oxer ns many sections Into the cable office In New 
York Here the recvdvlng relay automatically gave Its 
message to the Got I arrangement and the electrical sig¬ 
nal Impulses were sent on their 1,000 mile Jonruey to 
Ciinso, Nova Scotia, there to lie received and auto¬ 
matically sent on the long section of 2,505 miles across 
the Atlantic to Weston Su|ier Mare. Kiiginnd, where 
a slnillnr retransmtsston fbrongb 140 miles of subter- 
niiiean line took place to I^ondou and tho message 
from the I’aclflc (^oast was heard In that city with the 
familiar click as If it were but from Manchester Olear- 
Ij a point has now been reached where no limit can be 
put ui»on the Interchange of traffic up to the capacity 
of the Individual linos and cables making up a system. 
.Scieiitltlcally (he problem of Morse signals and reversed 
currents has been solved, but problems of traffic re¬ 
main A cable represents a costly Investment ana Its 
use must be planned for a maximum of efficiency and 
a minimum of Idleness whether It be for lack of busl- 
nes.s or waiting time to connect directly two distant 
points. The new method affords much greater facility 
of working, and while It will not phenomenally increase 
the actnal speed of transmission yet it will, as In fact 
It has done, make submarine telegraphy more effective, 
accurate and uniform Indeed with this and other 
Inventions and Instruments it may tie said that cable 
working to-dny is lu a transitional period toward even 
greater efficiency, and that the day of the abandonment 
of the submarine telegraiih with Its lines of copper, 
guttapercha and steel armor for radlo-communlcatlon 
Is far distant. 

International Expoaition of Safety and 
Sanitation 

R AILRGAI>S covering nearly a billion locomotive 
miles are In the comiietltlon for the first award of 
(he E II. llarrimau Memorial Medals, which will be 
made at t^e First liilenistloual DxposlHon of Safety 
and Haultation, to be held In New York dty, December 
nth to 20tb, under the auspices of the American 
Museum of Safety. 


The Jury of Award connlsts of ^laiw AddnflM, Viaetm 
Astor, Mrs. August Belffionti SwgeM-OlBtiiml ttiaiert 
Blue, Mabel T. Boardmaa, George B. (lortwtyom JOtw 
n. Finley, Irving Fisher, Blbert. H. Gary, Frof. F. R. 
Hutton, Joseph Johnson, J. B. McCall, predldeBt of One' 
National Electric Light Association; Dr William H. 
Nichols, John II. Patterson, F. B, Rogers, B. B. Thayer. 
Lillian Wald, W. T. Wilson. 

The Safety Exjiosltlon will be the oeeagton of the 
annual meeting and dinner of the American Mnsenm 
of Safety which will be held at the Waldprf-Aatorla ou 
the evening of Docember 12th. One of the q^kers 
will be iTesldent Arthur T, Hadley of ITale. All of 
the awards will be made on this occasion, Including Gte 
Harrlumn Memorial Medals, the Safety Exposition 
Mtdals, and the annual medols of the American Muwuai 
of Safety, consisting of the SoiBNTino Amibioan, the 
Travelers, the Seamun and Rathenau Medals. 

To Strike the Pentagram 

By John P. Robinson 

W HILE there are various methods of striking the 
five-point star, the following one worked out part¬ 
ly by chance by the writer, while demonstrating certain 
attributes of Euclid's forty-seventh problem, Is very 
simple and direct Moreover, It offers an easy method 
of striking tho star on a large scale, say for laying out 
a lawn bed. or other and larger aiipHcatlons, decorating, 
etc. It offers Interesting suggestions as to the 8, 4, 6, 
nnd 8 relations, as one will agree upon working It out. 
All that Is needed Is a measuring stick, struck Into 3, 
4, 5, and 8 spaces. Try It at first with a common Inched 
ruler. 

Draw the base line, 1—2, eight Inches long, marking 
off tho center at four Inches. At the center, strike a 
licrpondlculnr Hue of six Inches, three above, three 
below the horizontal lino. You now have a cross, two 
arms having four-inch, and two three-inch, dimensions. 
Gall tbo top of the pertiendicular No, S, and the bot¬ 
tom. No. 4. Call the center No. 7. 

Now, aw'ordlng to Euclid's problem. If 7—2 Is four 
Inches, and 7—.3 throe Inches, 2—3 would be five Inches, 
which Is found to lie the casi'. But the base line 1—2 
Is going to form the ‘'peaks” of our five-point star, and 
these are Just eight inches apart 
Ro now imt your ruler on 2 and let Its five-inch mark 
Just touch No. 3, draw a straight tine, |K>glDnlDg at 2, 
ivasslng the polui 3, and continue three Inches mure; 
this will moke the line Just eight Inches long. Now 
place niler on 1 nnd .3, and draw an eight-inch line also. 
Call the terminals of these now linos, 5 and 6. Draw a 
line from 5 to 4, one from 4 to 6, nnd yon have the 
star, 

Tho simplicity of this method should commend Itself 
to those wishing to strike large star diagraroa With 
two common chalk IIuch for base and {leniendlcular, a 
rough pole as a measuring unit, you can easily strike 
a star having Its Isise of two isilnts eight tiroes as long 
as the pole. The method is direct, much more so tJmn 
■striking from five points within a circle, especially when 
there Is no easy method of quickly obtaining the 72- 
degree siaiclng of the circle except by trying five times 
around. 


Is the Whale Disappearing ? 

T he fact that tho whale Is disappearing Is pointed 
out by M. E<1. Perrier, head of the Paris Natural 
History MiMoim Several sjieolos will tirobably soon 
be lost on account of the very active liuuttng being 
carried on at pres«>nt No less than thirty Norwegian 
comiianles are eugngwl In this work off the western 
coast of Africa, and ou the eastern coast in the Mosom- 
blque region. The danger Is as gn^nt from English enter¬ 
prises This account of the future extinction of the 
w'hale led the Academy to pass resolutions recommend¬ 
ing the Interest of the goveruineiit In the matter and 
calling for an International commlssloa. 

The Current Supplement 

T HI.R week's Issue of tbo SontuTiric AMRaiCAif Hur- 
pijsMRNT brings complete tables of the armored shliis 
Ilf our Navy, showing Uielr principal dlmeniiloua, 
date of launch, number of guns, siieed, etc. The tables 
are prefaced by some Introductory remarks, whlcb we 
owe to tlie pen of a naval expert,—Prof. Ctmrles L. Par¬ 
sons, Chief of the Division of Mineral Technology, Bu¬ 
reau of Mines, reports In detail on the radium resources 
of this country, which seems destined to become one of 
the principal producers of that ultra-praclons material. 
—John J. ide gives a brief description of the latest 
military type Borel monoplane.—Dr. Geoffrey Martin 
contributes an article on the production of pyrotihorie 
alloys used In gas, cigarette lighters, etc.—Irving O. 
Allen writes on “Heovy OU a's Fuel for Internal 0<mi- 
bustton Engines.”—P. S. MlUor, In an ariteto on “Some 
Phases of the Illumiiwtlon of Interiors,” gives 
trated demonstniGona lighting effects prodmed tiff 
dtfferent gourees under dtffefeot oliXiOxiMtluaomk - 


'IroiMnHl#''tt, WU 

««W<ofi» are wt retponethle for mtemMta 
made <n the oorreapotUltmce column. Anonvmout com- 
mmUeatione cannot be comiderea, but (he numet of 
eorreepondmte will be icithheld when ao deaired.] 

The Abiuw of Carbon Copies 

To tlra BdKor of the HcncNTirir Amgrioan : 

Not tbe l«a«t ot the advtintRgeB which the modern 
method of typewrittnc enters over the old process of 
writing hy hand, is the great ease with which a num¬ 
ber of exact copies of the matter ctiu be i>repared at 
one operation. No one could iiosslbly find fault with 
the common practice of this method, so long as It Is 
not abused. One or two carbon copies can, with proper 
precautions, be made almost ns legible as the original. 
Furthermore, If an additional number of copies are 
Hied for one's own use in an emergency. In many cases 
the requirement of ready legibility may legitimately Im 
allowed to fall somewhat Into the background. But 
the practice, unfortunately somewhat widespread, of 
Bending out In the regular course of business, docu¬ 
ments the reading of which Is an excessively severe task 
on the eyes, cannot be too strongly condemned. Will 
you permit me, through your columns, to put on record 
a protest against this practice? There Is an easy rem¬ 
edy against It. Retnm all such defective carbons to 
the sender with the request for a readable copy. A 
glance at the matter received will sufflee to determine 
whether the Imtmrtauco of the document Is such as to 
Induce the recipient to make an exception lo hlif rule, 
but I venture to predict, that the occasion will not fre- 
qneutly arise A person who has anything of value to 
communicate will In most cases have the .ludgment and 
good taste to present It in resis'ctable gatb. 

S. M. OBlOUEt. 

[We take pleasure In pnliashlng Mr. GHdley’s lett(*r 
As editors, we have only t<s) frequent occasion to make 
observations similar to his, and wc can fully Indorse 
him on every jtolut.—Bnixoa.] 

An Aerial Maneuver 

To the Rdltor of the .SrrGWTirir American • 

The San Fernando Valley Is a level plain, oblong In 
shape, perhatw 10 miles wide by ttO mlhs) in length 
from southeast to northwest, situated near Iios Angeles 
and almost surrounded by liigb tiUls on tbe south and 
the Sierra Madre Mountains on tbe north, back of 
which Is the Mojave desert. A javullarlty of this 
country Is the almost total absence of what are known 
as turkey buzxards. On Mei)tember ftOth last, at about 
4 P. M., J noticed aii imroeusc f](a'k of buzzards circling 
arotmd over the extreme south side of the valley, near 
the Oahmuga Pass, which leads Into the oily. The flock 
ctmtalned probably live hundred birds, and most of 
them, If not all, were turning from right, to left and 
mounting higher at every romid. As the coluniii mount¬ 
ed higher It was coitllnually augmetited by birds com¬ 
ing from every direction, singly. In luilrs, and (locks 
of various iiuinlwrs to iterhaps twenty, which promptly 
took their iilaces In tbe cohimu, which tiiially reached 
to a considerable height, probably thre«> tboustiiul foot. 
As mmt as this height was attained tlie birds “vol¬ 
planed" to the southwest, the nearest |K)lnt to tbe cuasU 
altout 20 miles. This jierformatice continued uutll the 
last bird was sailing away toward the sea. The altovc 
Incideut did not last longer than :i0 minutes, bul there 
were thousands of l)irds that left In the flight. They 
wore probably mlgratiiig, but the tpiery Is, Where did 
they come from, and how did they know tbe date and 
place to meet and make the start? 

Ijankosshlre. Oil. W. TI. WxuniNtiroN 

A Mr. Frank Young was prcMuit and saw the above, 
and will attest to the truth of the statement. 

W. H. W. 

A Plea for the Fox and His Fellows 

To the Bdltor of the ftoiKNTimc Aubmcan : 

You have been excetalingly generous In granting space 
for reference to the need of a humane trap. All lovers 
of.anlmahi must appreciate this. The Massachusetts 
flodety for the Prevention of Cruelty to Ahlmals cer¬ 
tainly does. We have been doing what we could, and 
with some success, to secure legislation against tbe old- 
fashioned steel trap, with Its posslbtlltleB of torture for 
tbe victim caught The question has many sldea to It, 
as some of your correspondents have discovered. 

For the benefit of one of them T would llko to call 
attention to John F. Draughon's "Fur Bearing Animals 
the Farther’s FridulM." He says, in substanoe, the 
United Btatee Department of Agriculture states that 
dgbty, ffilUlon dollars’ worth of damage is done each 
year to crops and fruit and forest trees by field mice, 
gnnuul aqulrrelB, moles, pocket cophers, t«(il grassh<H>- 
pMs, and, that these pesto ccmstltnto from eighty to 
niMM' Ver heat of the food of foxes and other fur>bear- 
ia< aaidMia, ««ch as wolves, lynxes, batUets, raeooons, 
(ffiessUiiiM, aktoths. mto^ weostda, and i|t>cews. The 
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warning, therefore, is given by the Department that un¬ 
less a check Is put uimui the killing of foxes, skunks, 
raccoons, and the like, the farmer will continually find 
It harder to reap the reward of hts toll. Kven If oe- 
casluiially a chicken Is taken from the ben-yard by f<ix 
or skunk, the assuranee is given that the farmer might 
better far pay this lull than kill the r<»bl>er. Mr. 
Ilraughon Is regarded In Tennessee as an authority on 
foxes, Francis H. Rowtxy, /‘reaident. 

Boston, Mass. 

The Ten Moat Needed Inventions 

To the Editor of the KriENTiric American : 

A correspondent asks. What are the ten roost needed 
Inventions? Allow me to suggest the ten following: 
1. A practical substitute for lead for use In secondary 
or so-called storage batteries. 2 Automatic stoking 
device, which will do the work as well as human hands. 
3. Substitute for the wasteful wooden tie used on nill- 
ronds. 4. Reduction gear and reversing device for 
steam turbines. 6. A commercially practical method 
of fixing atmospheric nitrogen. 0. Some metliod of sus- 
Iiensloii or spring wheel which a’lll do away with the 
necessity of using imeumatlc tires on motor cars. 7. A 
substitute for gasoliiio for use in Internal combustion 
engine.s. H. An automatic stabilizer for aeroplanes. U. 
Method for delivering the energy In coal directly as 
electricity _ with the iutcrposltloii of steam engine and 
dynamo. 10. The discovery of the secret of the firefly 
and Its ai>plicatlou to the production of artificial light. 

New York city. Albert R. aALi.ATiN. 

The Most Needed Inventions 

To Uie Editor of the Scientific American 

Noting a recent inquiry In your columns the writer 
suggests that an attempt to limit the most needed In¬ 
ventions lo ton would apiwar to Iks niwurd One can 
think of more tlian that many nffband, as for Instance; 

1. An electric light as cthcleiit as (he motor 

2. A storage battery as cheap as dry cells, ligbl. efll- 
clent, and foolproof. 

8. A new tiroduct whlcli will utlllzi* or require the 
use of vast quantities of cbloriue to advantage. 

4. A wtreteas telephone which will cost no more and 
ust' no more power than the simple acts now used on 
short Inter-oommnnicntlng lines. 

r>. A glass or sabstitute therefor which will iiith- 
stand strains without breaking, without losing the usual 
transiiureucj. 

0. An («otiomirMl crude oil engine light enough and 
adaptisl for automobiles and similar serilce 

7. Ubeap substitutes for leather and rubber which 
have the t»roi>ertlcs of tbe natural material and which 
can i» mmie on a largo scale at low cost. 

N a lifeboat which will not sink or capsize and 
which can be launched safely In a heavy sea 

0 Menus *>10 prevent railroad wrecks which will, 
within human error, jirevenl such wri>ckN entirely 

10, Real cures for consumption and cancer. 

11. A detector for radio couimunlcatloii which with¬ 
out sacrificing the wmsltlveness, rigidity, and pnictlca- 
blHty of present long dlstaiK-e tyiiea, will still lie of 
Itself, or in conjunction with a iHisltive rapid relay 
uu'Chanlsm, callable of automatically transmitting the 
received energy into loud or visible signals under all 
conditions met In practice. 

And so the list might be continued. Many of tbe 
Items are of course already receiving atlentlou with en¬ 
couraging results; certainly we shall see at least some 
of these problems sol veil and i>erfoctod. 11 would be 
lutercstlng to note the Individual opinions of several 
hundred readers engaged in the various arts and Indus 
trios. Then, perhaps. It may pteam* some to guess at 
the ten most urgent, I'liiup E. Edei.man. 

Mluueaiiolls, Mlun 

Just What is a Cyclecar? 

To tlie Editor of the Boinntifio American : 

This Is In reference to the nrtlclo on Cyclecars, ap¬ 
pearing on page 2015 of your Issno of Octolier 4th. After 
reaxUng tbe atatemeuta coutalnod In this article In re¬ 
gard to the Amoricaii cyclecar, the question naturally 
urtsea, "Where does tbe cyclecar slop, and the xialo- 
oinlttle begin’/’’ In other words, what Is the distinc¬ 
tion? Why Is the vehtcle shown, for Instance, at the 
upper left hand corner of the above jiage any more 
a "develoiunent of the motorcycle” than It Is a develop¬ 
ment of the automobile? It would be a gooxl Idea If 
•you would publish a definition of •’cyclecar” for the 
benefit of your readers. j. ii. B. 

Washington, D. 0. 

[Abroad, where cyclecars first saw the light of day, 
they were a development of the motorcycle, or rather 
from tbe motorcycle; they consisted, and still largely 
consist, essentially of motorcycle parts, and for a long 
time tbe Royal Automobile Club was hard put to It to 
find a claae in wlilcb to place them. At length It was 
determined by the Intornatiinial Federation of Molor- 
cyds Clubs to plaoe eyolsoars In two classes, both 
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clBSWN to consist of vehicles having cither thr«<c or four 
wheels and for one or two passengers. The larger class 
Includes vehicles wltli a maximum weight of 7S4 [lounds 
and a iimxlinnin piston displacement of 1,100 cubic 
centimeters, the tires to ineasiire '2 Is Inches In sia-tlon ; 
tbe smaller class lo have a taiiilmnm uelglit of .‘130 
pounds and a mnxlniiiiu weight of 000 poiinxls wKh a 
maximum iilston dlsiilacemcnt of 7.'i0 entile cciilimeters, 
with tires mcHsiiring 2 1/10 Inches in section, all ve¬ 
hicles must he eiiutpl'cd "Hh n clutch and change sjieed 
gear. Hence, the foreign eyclivar conforms Inrgelj to 
thesti simple sias'Klcatlons In America, iminiifaolurers 
of so-called cyclwars have given no Intimation of be¬ 
ing bound by even tliesi» figures, and wc Hud \ehieles 
exceeding liolli weight and engine capnidlj nncerenioul- 
Olisly termed cyclecars desplo- ibi- fad llial In so far 
aa the I. F. M (1 definition Is concerned at leusl -tliej 
are llllle more than small edillotis of large automobiles, 
many of the attrlluiles of whieli lliey retain .strictly 
Hlieaktng, they lire not cyclecars, as was made plain 
In the article to which you refer, Ihev .ire develop- 
meuta of the automobile rather tlian of ihe iiiotoreyele, 
though the fact remains that their iiisplnilioii sprang 
from the two-whwlisl vehicle— KuiiokJ 


Expert Report on the I-Ast Zeppelin Disaster 

N the issue of November 1st of the SciiNTiFit' Ameri¬ 
can the writer discussed the "l/cssons of llie Zeppelin 
Airship '1, 11’” It Is interesting to compare with the 
obseniitlons then iniide, the expert rejsirt of Hr Eek 
encr on the jirobable cause of the explosion of the 111- 
finttsl craft From tins report the following excerpts are 
quoted: 

“There i-aii la* no doubt that ill the niomeni of catch¬ 
ing fire Ihe craft was pructlealiv ciitclopisl in a Iiiyi-r 
of explosive all-h>drogeii mixture and that Ihesi* gases 
xvere ignited in the forward engine <'ni b\ a siiark m 
the like in the eiigliu' car there ought to tie 

no posslhllliy of any exiiloslvo mixture of gases being 
present 

“Hr F/ckeiier fnrllwr concludes that the ciitiisirophc 
of the “L II ” was brought on hy lh(> is'ciillarllles of 
the construction of ihe vessel in jioliit of fact Ihe 
new tyjie of the "1,. 11 " was the .subject of serious dis- 
cii.sslons between Count ZepixOln and his exports, as 
well ns those of (ho ninj, and it luay bo freeh stated 
that Count Zeppelin did not regard this tyjie as lielng 
quite as safe as his earlier const ructions, and set out 
uiMiii the building of the slit|i with n certain amouiil of 
hesitation, iilthmigh the design of the ship was In other 
respects very excellenl 

“Wherein lay the new featiirixs of the “1. H " as com- 
partsl with the older tyiies? rilncliially in resiieet to 
throe imltils* A gangway was plaewl inside the ship, 
the curs were dniwn up close to the balliKin. and the 
forward engine car cany lug two motors was iirovldcd 
with a large wind sin-mi lo luofisq ilie passeiigeis from 
the rush of air The question is, Which of these three 
factors caused the explosive gas mlxturi' to elitei Into 
Ihe engine car? 

".ts regards the first point, iilaelng the gangways 
within Iho hallooii, this In Itself is not a .serious mutter 
It is true that a temiiorary aeeunnilalloii of gas al the 
top of the gangway nia.i' oerin at the time ol blowing off 
gas, but gas so escaping wtaild not tliereby be brought 
Into the car 

“More danger tinisl be seen In the sisamd feature, tbe 
closer approxinuilioii of tbe car to the body of Hie 
lailloon 

“But unqiieslloiiiibh tbe most fatal ei ror In the eon 
stniotloii was Ihe lUoNlsloii of the sens'iis A dead 
space Is formed Is'blnd these, In which air and liydrogen 
may aeruiiiulale The catastniplie of the "i, 11“ can 
therefore Iw explained only as follows. 

“The airship ilslng rapidly gave off a large quniilKy 
of gas, All exiiloshe uilxtnre was iliuwn Into Ihe for¬ 
ward engine car and was Ignited by tlie llaiiie of the 
carbureter or some other slmlliii cause Hiiee this 
source of danger Is realized, the remedy foi It is not 
fur to seek. I’lovlsion must one,, nioie be made as on 
former occasions for good ventllaHon oxer Ihe engines, 
regordlesB of Ihe eomforl of the pnssengeis If this Is 
projH'rl.v attended to, future nli'ships xxill be as safe 
from explosion as former models I’eih.ips it will la* as 
well to go a slop further and lo cause tin* escaping gases 
to leave (he balloon at a ixiliil when' (hex are not 
dangerous lo It” 

If the reader xxill refer back lo article iioti'd above, 
he will find that In all x'ssenlials this agrees xvlth the 
ex|iert oiilnloii here quoted 

A Good Furniture Polish 

GOOD furniture polish, xvhlch Is black ntid which 
will remain soft In the container, Is made as fol¬ 
lows: Three ounces of xvax, two ounces of pearlash 
and six ounces of xvnter are honied together, and when 
thoroughly mixed add four ouncea of boiled oil and 
five ounces of turiientlne This should be isnired In 
wide mouth contetoara, where It wlU keep Uidafiultaly. 
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Electric Signal Method of Firing Navy Bolters 

Automatic Indicator Tells When to Stoke the Furnaces and Amount of the Charge 




T ill'- MelnuKMo fU'Plrlonl tdmtal nifthnd fur fnrniico 
firing 111!!* provort Miieli ii niiopow Unit fho Frctwlt 
imvy Is now adopting II us stiindard upon the liiittU' 
ships of the fioft wliicli lire o|K»rnlliig li,v sloiini tnr- 
hlnes. and It Is also conilng Into use n|«in inan.t other 
vosseds, In the old method 
of directing the fninuce fir¬ 
ing the overseer In the fiir- 
nuee-rooin calls out the 
time and order for stoking 
the fiiinnees, and this is 
llkeh to nitiUe him neglect 
other duties sneh as oh- 
servlng the sMiter level, 
coal eonve>lng, ash empt.v 
Ing, etc 

In the sliniilest form of 
the olectricul upiiarntus the 
oiieratlon Is ns follows 
An automatic signal send¬ 
er la placed at Ihe control 
hench of the engine-room 
and Bl the chief euglueer’a 
h a n d This offleer ji o a- 
seasi^s a lahle showing the 

nuuila'l' of furnaee charges jier hour necessar.v |o otitulli 
the different rates of corahustlon jm'I sipinre ftsit ol 
grate surface, and In eonsenuenci' the diflerent rates 
of steam production For Inslnncc, should he need Ifi 
charges imr funmcc iwr hour to Keep up Ihe retpilrtsl 
comlniHtloii. lie sets Ihe uulonnillc signal .seiidei for thi.s 
figure, so that signals are seui ucerirdlngl.v to Ihe I'ni- 
imce-room The signal sender 1 Is a simple devn-e 
carr.vlug a clockwork driven shaft with sets of disks 
on the end Each disk lias two projeclliig cams which 
work upon lever arms on the hiise and llie cam drives 
Its lever arm so as to make an eleclrlc l•onlaet. there 
Iwlng thus two electric contacts per levoluflon of 
H disk Our engraving shows font siicli disks, 
also an outer earn disk foi ringing an elecirh 
hell The cngllKH'i sets Ihe s|M>ed hi turning a 
numbered disk to Ifi or otiioi iiuiiiher of elnirges 
per hour, whleh acts on the inecliiinlsin Thus 
the apparatus gives the needed slgimls to all four 
fiirnaees at the proper rate, wlllioiil ttii.v more 
attention, li> the use of a luminous Indlcatvir 
board The latter Is placed In the furnace quar¬ 
ters and consists of four luminous panels O 
lununtod In an Iron box, each panel being con¬ 
nected h.v wires to one of Ihe disks of tlie siuider. 

As disk No. 2 revolves, for InstiUKH', It makes an 
elwtrlc eontacl so as lo light up the lamiis he- 
hliid panel No 2, thus Indicating ‘■(’hiirge 5 shovelfuls 
Into furnace No 2," and the ele<'trlc boll rings a( the 
same time In the same vvn.\ panels Nos H, 4, etc., 
are operated In turn, and fhiis all four tnniiicos are 
stoked In the proper order The iiiimher of shovel- 
luls per charge Is set oiiee for all to 4, fi, <1, etc, by 
turning a button placed beside the mimlH*r on the 
luralnous board, and should there be differences In the 
grate surfaces these can be comiieiisatcd In this wav. 
ITlot lumps In Ihe engliieei's posl enable him to see 
that all Is working properlv The signal sender Is all 
inclosed and can he set at once from Ihe outside to 
any rate that the eiig1ni*er 
mai risiulre for a given 
period of time, .slniidi hi 
turning the niimhercd disk so 
ns to nccelcralc or diminish 
the rate of stoking. 

.since the use of miilti-liiliii 
liii hollers, vvhleh me verv 
sensitive to sudden I'hmiges in 
firing, the Niiv.v lieparlmeiil 
has reeiigniiceil the necessity 
of using a methodical stoking 
sistem, as ivesldes giving a 
hctlci vlcld. It partly iireveiils 
the volumes of smoke which 
show the presence of the ves¬ 
sel (o the ciicmv. f)n board 
the "Kriicst llciiiiii.'’ which 
possesses 42 hollers and .S 
stoking passages, t h c o 1 d 
method of eoiidiictlng the fiir- 
iiiiee tiring h.v clock, wiilch 
WHS (he only means then used, 
became almost useless In 
fact, the chief engineer In Ihe 
engine-room could only eom- 
munlcate by speaking tube 
with the furnace t^artera, 
and this resulted in errors of 


transmls-slim of the tuimber of chargM to be adopted 
and hence much Irregularity In operation. Then the 
Nlclausae syaiem was put In, and it rendered auCh good 
service that the imraonnel on iKwrd pronounced unanl- 
moiisly In its favor, ao that It was retained In Ihia vea- 



A—The aignal aender. 


B—The three-Bwitch order trenemitter. 


scl and soon afterward liiatalled also ui>oii the "Patrie” 
and at a later dale «ih>ii other Imttleshhm. Each of 
the furnace passages Is provided with one luminous 
indlealor, and the engineer can turn hla disk ao aa lo 
liiHluidl.v change the rate of combustion of all the fur- 
iims*H and Is thus master of the whole opivration. Be- 
sld<>s, the svstv'm allowed of ellinlnatlng 24 slokers, aa 
was shown during Ihe first tvvata, and moreover the 
greater r»‘guhirlly of eouihuatlon resulted In a lessen¬ 
ing of coal consiiinplloii, so that now this was only TOT 
giamines (2.> imiices) ia>r horse-power-hour. Hiippros- 
Mon of siifelv-vnlve Hflltvg tilinivsl entirely, of bringing 



over of water, and of flames from the smokestack which 
are an inevllable consequence of bad firing, were 
noticed In this caae. 

limn the apiwnrnnct' of 2a,000-ton battleships It was 
feared for a time that tho maneuvers would not bo as 
rapidly curried out with ateum turblmw as upon onglue- 
•H|ulp|H*d vessels, and n remedy was sought In making 
a closer eoniieellon lietween laiUera and turbines than 
before, especially as concerns the reverse drive. This 
led to the use of a somewhat more elaborate form of 
iipimrntus which wc Illustrate, the object tielng to send 
more complete signals to the furnace quarters. The 



D—The luminous board in first apparatus. 


Er»Lmiiliioas botwd N«. 3, 


same aignal sender Is used aa befOMi, and to it Ja'iiddad 
an “order transmitter" B with three Handles worktay ' 
upon mitnbers so as to give the following Ihdtontidila 
upon luminous panels; ftrat the indlcatloUB as to weed - 
of the engines (five signala), ‘^speed to be ncodleratad,”, 
“stop,” “forward,” “re¬ 
verse," and “speed to be 
diminished;” second, com¬ 
bustion figures showing the 
combustimi rote per square 
meter of grate wurlaoe and 
I»er hour from 40 up to ISO 
kilogrammes if need be; 
third, the number of 
sbovelfule for the furnace 
charging. This will be 
clearly seen upon the tWo 
luminous boards, the first 
board D containing in the 
top range the five speed 
signals Just named, while 
the lower range shows the 
combustion figures 40 to 
SO. An electric bell Is also 
used. Above 80 the num¬ 
ber Is obtained by using two figures and adding them, 
for simplicity. The second luminous Imard fi' Is a modi¬ 
fication of the first-mentioned one, and Indicates “charge 
furnace Nos. I, II, etc., with 8, 4, 6 or 6 shovelfnls," 
as the case may be. All Iheoe indications are India- 
pensablo, for It Is not enough to use the ttrst-mentiiHied 
device alone for the furnace firing In this latter caae, 
for even though the stokers obey tbe firing signals, they 
only ivercelve after n certain time that tho firing rate 
Is becoming more rapid or slowing up, and it Is pref¬ 
erable to cull their attention at once to clianges whirii 
are Ivelng made In the firing rates, so that from the 
first moment they can look after the fires and 
vary tbe draught either by working at tbe ash 
pit or by attending to blowers or air compressors. 
Tho chlof engineer therefore opera tes the rate 
disk of the signal sender and also the three 
handles of tlie second device or “order transmit¬ 
ter.” The three dials here corresiKtnd respectively 
to combustion figures (40 to 80, etc.); second, 
siteed figures, also stop or reverse; third, number 
of shovelfuls per furnace charge. As to tbe 
last. It is seen that tbe engineer can vary the 
number of shovelfuls at any time, while In the 
last. It is seen that the engineer can vary the 
the three handles of the order transmitter, the 
first two work together with tbe first luminous 
board, while the third (shovelfuls) works upon the 
lower range of figures In the second board (8, 4, 6, 6). 
The clockwork signal seuders work with the up¬ 
per range of the second board to show the numbers 
for the fsniaces (I, II, etc.), and to ring the electric 
bell, as before. With the present simple and effective 
apparatus no false maneuver can be made, and each 
change In operating the vessel Is made to give tbe 
correcqtondlng change in the whole of the furnace quar¬ 
tets, Instantly showing what la to be done so that the 
new condltiona are met, without abrupt changes. At 
present the personnel baa become so accustomed to the 
new method that no change 
would now be welcomed. 
To sum up, the apparatus 
gives the chief engineer 
practical means for regulating 
the furnace firing in accord 
with tbe speed of the engtiies; 
Ht renders methodical firing 
easy to tbe stokers on account 
of tho clear and precise Indi¬ 
cations it gives; the engineer 
is now freed from watching 
the clock to regulate the fir¬ 
ing and can give bent atten¬ 
tion to the other jwlnta. The 
method also secures an appre¬ 
ciable economy in combustible 
and gives greater regularity 
in tbe running «»* the engliiea. 
Furnace firing takea place 
tinder better eoudltlona of 
fuel'burning atifl thl* avoldB 
some of tbe well known draw- 
baeks of the former method; 
and, finally, the boUeni wW 
lane a daetdedljr longer pwrtod 
Of thtaa on aoeonat ^ Ifia aai^ 
isfaetoty abaHMi*'''«>(''<ni^^< 
heat etaaiiyea. , , 
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The Ckjntinuous Rail in the United States 


A Machine That Crimps a Head Section on a Rail 


CilaMMlt ttlMB the nil, euKkaeMn) lUtve wagtA 
liwria iKwin* aoMpulnii of the whole nil, when only 
A per eeot to 8 -per eeat Of Its upper enrfaoe Iws been 
worn away. 

When raUa baiwi to be laid in dty etreeto, about 
eighty yeaiw aihb It became apparent that the wearing 
out of tibia anall proportion of the rail would neoeeal* 
tale, noti only renewal ot the wbole rail, but the 
entire reconatrnctton of the track. InTeotore and engl- 
neera derieed compound ralla with too object of avoid¬ 
ing theM) COMtly renewala and hundreda of ancb rails 
went imtented. The difficulty, which was never until 
quite recently overcome, was in attaching the head or 
Wearing surface of the rail to toe base, or supporting 
members, so that toe two members would hold fast 
h^etoer and withstand the vibration caused by toe pass¬ 
ing wheels. 

Progress In rail-making and other arts, has made pos¬ 
sible the icfstem recently introduced Into this country by 
a manufacturing company, after It had been tried out 
In Xtogland and France, where it Is known as the “Rom- 
apac” rail During the years Ifill and 1812, four miles 
of this system of construction were successfully laid in 
the dty of Chicago. 

The rails were made of high carbon open-hearto steel. 
The head sections were applied to the base sections so 
as to stagger the Joints, and after being placed In pod- 
tlon In the street, the flanges of the Itead section were 
crimtied under the false head of the bane section In such 
a manner as to convert these flanges Into springs having 
a grip of tolrty-six tons to the running foot, which 
grip would easily withstand the stresses developed by 
the heaviest electric locomotive. Only open-hearth ateel 
could lie used for the head section, as Bessemer Is not 
Huffldciitly homogeneous and tlie larger percentage of 
phosphorous present In higb-oarlsm Bessemer steel 
makes It “cold short’' and would cause the flanges to 
fracture during the crimping. 

The latest development In electric motors bad to be 
utilised (0 develop tbe power necessary to perform tills 
oiieration with satisfactory 
speed, and tbe highest qual- 
ity of chrome-vanadium 
steel had to he used In con¬ 
structing i»rts of the ma- 
ebinery. 

Ill the process of manu¬ 
facture the head section of 
the continuous rail passes 
through the mill In such a 
manner that It Is more 
bomogeneous, more close- 
grained, and of greater 
electrical oonductlvU.v. than 
rails rolled In the ordinan 
way. It therefore exactly 
ctimpllea with the condi¬ 
tions favored by tbe Com¬ 
mittee on Standard Rail 
Bectlons, A B. G. B., 1883, 
who reported that "the 
grain, or flnenees, of hot- 
rolled steel la governed by 
the work applied to It as 
Its boat decreases,” and 
"we arc convinced that tbe 
wearing qualities of rails 
depend on the closeness of 
tbe grain of the steel in 
their beads." 

Teats made by the, rail¬ 
way officials in Cliicago 
show that the flue grained 
continuous tall head has 
over 70 per cent greater 
electrical conductivity than 
ordhutry rail metal. 

The staggered JolnU and 
the spring grip of the head 
flanges, make it practicable 
to use the rails as a nega¬ 
tive return, and each Chi¬ 
cago rail was found, aftop 
being laid la tbe track 
wUhmt ;«Uy welded or 
ol^r Jtrfnt, to be equivalent 
to C. M. copper. 

The value ot tola copper, 
laid to toe toimt, may be 
tokon at w eanis per run- 

ntogltob^ wevtollbin a *i„ 

. ! '' '' Vie 


Ing the entire expense of bonding, there is a saving In inatlon of da 
copper cables which might amonnt to extreme cases io tern, but may 
$18,826 tier mile of single track (2 rails). total cost of 

The area of electrical contact where the head of the When the c 



out iiiid has to be 
Ion in imvod city 
I per mile of single 


Heehanlsm for toldag off worn rail faces from a 
track. 

continuous rail is crimped to the base Is (between the 
Jolut of the base and the Joint of the bend), over thirty 
times the area of Uie cross section of the whole rail, 
ao that any loss of current at tbe Joints is practically 
negligible. Tbe saving In maintenance due to the clim- 



total cost of track iimlnli 
When the contimiouH ri 
renewed, the siivliiK In 
street;K ranges from $11),(Ki 
track. In Chicago the a 
to lie $1l,5<it) In anotln 
estimated at $1 r>,.‘l.'tn. as p 
Saving In rails 


$l.'>.3;fO 

The truck laid lu England In lOOtl is still In c>iK*rn- 
tlon and the Joints show no .sign of cn|i|ilng, although 
It has lieeii snhjis'ted to ler.i heai.i trattle, so that 
wear and tear on the rolling sics'k from this cause Is 
eliminated In laying this track, care was taken that 
no head rails with upward kinks at the Joints were 
placed In the tiack, and It Is essential wherever the 
Joints of the head sis'tlon are uneven, that the.r be 
ground true before the cars are inti over the track. 
It Is to he further nottsl that no cornigatloii has devel- 
oi)cd on tills track, although there Is a great di'al of 
corrugation In adjacent tracks 

Similar tails were laid on a mine In the Paris utider 
ground railway lu a mauuer to thoroughly test the grip 
of the head rail flanges, where lliej stood the test with 
entire success 

Although the snecess of this system of const ruction 
has up to the presfuit lliiie hfs'ii del not ist rated only on 
slret't railways, It is adviK’atcd for use In main line 
railway construction us olTcrlng a solution to the proh- 
lems connia-tcd with dcfccllte rnlLs, which iinniially 
cause some two hundred 
mid forty accidents on 
b ten in rallwats in this 


It is evident Unit a de¬ 
fect or fracture in either 
the haso or the head aec- 
tUm of a continuous rail 
would simply result in aii- 
othci Joint In the hroken 
st<-lloii, whlcli would re- 
tmiln llrmK held together 
hy the sound section to 
which It Is Cl Imped 
Rolled H i g h-manganeae 
Continuous Ralla. 

In adapting the otinUnu- 
ous rail for underground 
lulhvuys, the advaiitagos 
of slaggi'rlng the Joints of 
the head relative to the 
hast' sw-tloiis, of the true 
alignment ot iins-llng rails, 
of siiKsith running, and of 
till' ahsenee of hammering 
Joints and frnctnred rails, 
are all I el allied 

'Phi- Hills are supplied In 


r of Ilia worktoir and of tlw oloetric rail erimplng machine. 


comhlned splice and sole 
jilnlo jilucod center with 
the Joint In the rails, Aet- 
Ing In con j unci Ion wdtli the 
(Continvid on page AOi , 











Rescue Apparatus 
for the Crew of a 
Wrecked Sub¬ 


marine 


Diver with Balvage outfit appearing at the rarfaee. 


By Dr. Alfred Gradenwitz 


Diving teate performed with the salvage outfit. 


T HKUK art- 

milt 111 ttu> \ 
Ine a leak uh i 


•olllHion with aiKrther nted a 


air (In tho Niibniarlnp), lielow and In water, aa well aa 
on land If ho i« again to dl\e below water or Into vltl- 


Tlie buoyancy of the aiiparatua at the surface 


t>en snhmarlne cntaHtroiihlee o 


laats many hours without limiting In any way tho aonal- 
tlvencHS of tho man. 

On account of these valuable features, tho apparatua 
would seem to lie suitable not only for rescue work In 


ord, all of which—with the exception of that of the submarines, but at the same time as a useful adjunct 


Oornmn submarine "lI.T’—havc reauUed lu heavy 1< 


for enirlneers called upon t 


of human Uvea, are to l»c ascribed to causes 1 and 2, cavities filled with deleterloua gaaes. 

and only those due to cause 2 In the end may be reduced The “diver salvaRc” apparatus la based on the action 
to n mlnlinuin Existing safeguards against the causes of potash cartridges used so successfully for mining 

cuuilug under h aro at present so highly developed that salvage work. The outfit coraprlaoB a self-contained 


catastrophles nscrlhable to them will always tie of ex- 
ceiitional occurrence. On the other hand, the serious 
dniiKer resttUlng from the first two causes Is evldeiil, 


oxj gen breathing contrivance with automatic air regeti- 
eratlmi and a swimming vest on which the various 
parts of the apparatua aro fixed In such a way as to 



and It Is projioswl In the following to discuss tho nictiua take up Immediately their proper position when the 
avallablo for facing It. The sulvoge uti- 

piirtitus at prcstuit supiilU'd by the ox.vgen___ 

Industry may Ist dlvlile<l luto two grouiis, " - " .' ..w , . v«*l 

»la.: 1. Hiiparaliis and devices for inirlfy- 
Irig the iilr (supiilv of ox>gen and iihsorp- 
tloii of cnrlionlc acid and exhaled giises) ; 

11, etuergliig upimratus allowing the crew 
to Iwive u wrwked siibniarlne. 

The apparatus for the lairlfylng of ulr 
are mainly chanicUirlstlc of (.lerrann sub- 
mariiu's. The alt exhaled to the men Is 
regenerated from u store of compressed 
oxygen keiit on Ixsird, Its carbonic acid be¬ 
ing nbsorliod by potash cartridges. This 
regeneration continues without Interrup¬ 
tion until the available store of iiotnsh 
cartridges is e.vhuustetl At moments of 
extreme dlstn*sa and In the event of sud¬ 
den failure of ilm lighting plant, the crew 
will find at rt'rtulii known jilnoos emerg¬ 
ency cartridges for Immediate oxygen res- 
pirathai 

The installations for use in inirifyliig air 
on submarines have already jiroved of In¬ 
estimable value In an emergency which 
would olberwlso have nioant loss of life. 

Tho twent.V-seven men rescued from the ■ —- 

(ieruniii submurltic "I';!," which on ,tanu- 

ary Kith, Iliii, foundered In Kiel harbor, Salvage outfit for aubmarinea aeen Diver’a aalvage outfit i 
are4iKlebted for llielr lives to the rogenera- from the front. the back, 

tioii of ulr with the potash cartridges. Ap¬ 
paratus Is'longliig to group 2 (emerging nppnralus) form vest baa been put on The breathing apparatus proper 

fairt of the .salvage material of the Oerman and some comprlaea the oxygen cylinder, the cartridge for ab- 

foreign submarine tliH’ts. England has adopted (lot- sorbing the carlmnlc acid, the breathing bag carried on 

ehapisl diving helmets Illletl with ulr which are thrown the back, the mouthpiece for mouth respiration, the 

h.v the men over their head, shoulders, and breast, thus nose clamp and some ilexihle connection tulies. The 

taking those (siiilpissl with the apparatus up to the mouthpiece comprises two breathing valves Insuring 

surface The (Terman submurliics are e<iulpiied with a continual circulation of air from the breathing bag 

a so-called "(ilver salvage" outfit, cfjmpnslng an emerg- through the iKvtaah cartridge, so that the air may return 

liig Mild a breathing miiiaratus. t’omprebeuslvc tests Into the breathing tiag In a purified condition. The 

having shown its siiltahillty, aevernl foreign navies have exhaled carlxmlc acid la absorbed completely In the 

adopted ttie siinie system potash cartridge. The oxygen required for respiration 

'I'be "diver salvage" ondll has to jierfonu three main Is derived from the oxygen cylinder, and a store of 

tasks It Is Intended under variable water pressures compressed air serves to compensate any difference In 

to warrant a satisfactory respiration It Is to endow pressure on emerging from considerable depth)(, any 

the man with snillcleut buoyancy for reaching, as It air submitted to surplus pressure escaping through in- 

were aulouiaticall.v, l ie surfaee of the water, while genlously couslructed valves. 

allowing him to ciailrol his buoyancy, so that he may In the following It will be suiiliosed that a submarine, 
leave even con-ilderable depths (up to 20() feel) with- on account of t*artlal water invaaloii and the impos- 
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Diver’a aalvage outfit 
the back. 


Ill US) form vest has been put on The breathing apparatus proper 
and some comprises the oxygen cylinder, the cartridge for ab- 
opted ]iot- sorbing the curlstulc acid, the breathing bag carried on 
ire thrown the back, the mouthpiece for mouth respiration, the 
reasl, thus nose clamp and some fiexlble connection tulies. The 

Up to the raonthploc© comprises two breathing valves Insuring 

Plied with a continual circulation of air from the breathing bag 

an emei'g- through the iKvtash cartridge, so that the air may return 

islve tests Into the breathing tiag In a purified condition. The 
a vies have exhaled carlxmlc acid la absorbed completely In the 

potash cartridge. The oxygen required fur respiration 
tiree main is derived from the oxygen cylinder, and a store of 
pressures compressed air serves to compensate any difference In 
to endow pressure on emerging from considerable depth)(, any 
lug, MS It air submitted to surplus pressure escaping through in¬ 
ter. while genlously couslructed valves. 

It he may In the following It will be sui^Kxied that a submarine, 
eel) with- on account of partial water invaaloii and the Impoa- 
D designed slblllty to emerge to the surface, is lying at the bottom 


le oiitlil, when out of use. f 
) stow avviiy. Its weight 
’() which a counteriKilse f!.r 
dded. The apparatus is pul 


mis a little par- 
s aliout 6 kllo- 
kllogrammes In 
on like a walat- 


ir 11 considerable time floating lit the at a depth of soy 100 feet. The transversal bulkheads 
having allowed the endangered compartment to be left, 
, when out of use. fomis a little par- the crew have gathered In the central compartment, 

avvay. Its weight Is aliout 6 kilo- where the air regenerator of the sabmarltte will for 

I a counferrailse f!.5 kilogrammes In some days to come exclude any danger of suffocation, 

rhe apparatus is pul on like a wall*- Should, however, the periodical air analyses have shown 

tor operation In a few seconds, with- the vivifying effects of the regenerator to be doomed 

th the niovemoiits of the body and to exlmitstion Ivefure the rescue work coromeDced from 

water, 'I’he ears remain uncovered, the surface may have advanced to the fonudered yessel, 

c protected by a pair of diver’s gog- the critical moment has come to leave the sttblnarine. 

IS imiiarts to the man and bis outfit It may be said that the crew Immediately after tiie oc- 

isveu lu the event of Its air being cnrreuce of the accident had been orderod to equip 

e<]iil|)|M>d with the outfit can breathe themselves with the rescue outfit, with the handling of 

e uMd work half on hour lu vitiated which they are familiar through psevletts training. 


coat and Is ready for operation In a few seconds, with¬ 
out Interfering with the niovemonts of the body and 
head In the air or water, 'I’he ears remain uncovered, 
and the eyes can be protected by a pair of diver’s gog¬ 
gles Tlie appiinilUN im)iarts to the man and his outfll 
suiHrleut buo.vanc,v pvoo lu the event of Its air being 
Inactive. The man eqiili)|s»d with the outflt can breathe 
one hour or breathe aod work half on hour lu vitiated 


After fixing the order In which the men have to emerge 
to the surface, all preparattous are made for leaving 
the wreck. Hlnce the latter is snbmlttsd to an outside 
pressure of 8 atmospheres (45 pounds per square Inch), 
escaping is only po^ble after oompensatlog the pres¬ 
sure In the Interior of the submarine, which can only 
be done by allowing It to be flooded with water. 

After taking a deep breath, the men put tho mouth* 
piece Into their mouths, locking the mouthpiece tap 
and putting on tho nose clamp. The valve of the oxygen 
cylinder Is kept open until the breathing bag Is {fiaced 
In position on the back. Everything Is now ready for 
starting on the last voyage which affords some chance 
at least of salvage. The moment no doubt la critical. 
After loosening the Imttom valves of the wreck, the 
water with a gurgling noise rushes Into the romiairt- 
ment, surrounding the feet of those waiting to be 
rescued, creeping up along their tiodlcB 
and rtoslug above their beads. [luwevor. 
In spite of the seriousness of the situation 
the men aro for some time at least pro¬ 
tected by life-giving oxygen. The pressure 
on the cars after some energetic draughts 
is relieved. While the right hand is aii- 
piled to the valve of tho oxygen cylinder, 
disengaging at intervals the supply of vital 
air, the left hand encompasses the valve 
of the compressed air cylinder, thus com¬ 
pensating any pressure difference in the 
apiiamlua After some minutes the whole 
compartment, apart from o layer of com- 
pressed gasee, la filled with water. All 
hutches having been otiened, a weird green 
light penetrates luto those depths. If the 
sun lie shining alsivo the waves. One after 
the other, the men now emerge from the 
hatches, seize the cable of the emerging 
buoy and the anchor rojies, and rise awlft- 
ly toward the surface. The ulr expanded 
lu the apparatus escapee with a bubbling 
noise tbrougb an extremely sensitive com- 
Iiensatlon valve. Tbe surplus jiressure, 
which otherwise would weigh heavily on 
tbe cheeks, throw the nioiilhpleeD out of 
the month and crush tbe man, ts never felt 
een from in a really disturbing manner After 
reaching a depth of suy 50 feet, the man 
stops for nhont 2 minutes and tries to 
animate his blood circulation by agitating his legs, 
while allowing any stagnating nitrogen to escape. After 
H further pause of 6 minutes at a depth of 20 feet, tbe 
final ascent to the light and to the comrades engaged 
lu the salvage work is occomiillshod. A safely work¬ 
ing arrangement enables the man to throw off the 
breathing apparatus on reaching the surface; the up- 
iwr part of his body, however. Is protected by the swim¬ 
ming vest, until be leaves tlie water. 

How Mold Fungi Live 

C AERTINO out his researches on the nutrition of 
mold fungi, A. Kossowlex ithowed that certain fungi 
of lower orders, especially the asperglUus, penlcillum, 
macor and otherg, are able to asolmtlate urea and uric 
acid and to produce ammonia In consequence. Lately ho 
finds that different species act In the same way in re¬ 
gard to glycocol and hlppuric acid, and on the other hand 
he notoa that some of these fungi are also able to utHise 
the nitrites alone as a source of nitrogen. He even 
finds some specimens which develop very well In a 
glucose medium cmitaialng one per cent nitrite of potas- 
tdnm, thus giving rtae to ammonia. Together with Von 
Drbller, he studies cultures of numerous spores and bac¬ 
teria In mediums containing sulpbo-eyanlc componnds, 
and |t appears that some of these organisms are able 
to use am* compounds as a ‘source of sulphur and nitro¬ 
gen, hut do not find In them all the carbon or nitrogen 
required. ' 


It Is elalssed that s«raie«f the eiHuilyglw of Australia 
are taller than the <lg»farnla redwood*, wldt* are 
oomtooniy oomddand ,tha, hl|hssfe treea l», ^ Wtd. , , 
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llU«!KC<e wKb * momU djrWtnoAnd stor^ 
flfv ImtUitf atf tiwfc tito whXdi 
inuiiM nwto vrodwM wiMb waking Hw 
«k«Mta4rt liuttmd ot golcw to mat«, te 
MoibA b(> In tbe boimiilittator. Ibe IdM 
1« ft atnp^ ottft. ftft wtU bft obaerred, ftnd lu 
cftoe th« imnttlaal are not wind up for 
current tfee dovlee nay prove a moat nae- 
fill one for nany pwrpooea. In this way 
it la poaatble to uae eoe or aeveral anall 
lampa fOr domea^ llgbtlng, ao tbat tbe 
work doae with tbe exereiaer during the 
dayttow can be taken advantage of in tbe 
eveatag. One point to be noticed is tbat 
tbe tact of ualng electric lampa glvea a 
Btlnulna to tbe uae of tbe machine for tbe 
putpoae of exerelae and ia apt to prevent 
the dally exerelae from being neglected, 
now tbat it becomea neoeaaary. The pres¬ 
ent machine la designed to work several 
lamps with an hour’s pedaling, and when 
there are several members of the family 
to nae it, the number of lamps and tbe 
amount of light to be had from the device 
of course increases accordingly. Twosiaea 
of machine are used, one to work with a 
• storage battery of 12 volts and 12 amperes, 
this being intended for the uae of not 
overly strong peraons, while the second 
alas ia intended for use with a 12-volt and 
26-ampere battery and serves for persona 
with strong muscles. 

The Oncres River in Flood 

A s we have explained from time to 
time In these columns the Chagres 
niver, which so long proved a menace to 
the Panama Oanal, has been tamed and 
put to useful work by tbe building of the 
Gatun dam and power plant. Home Idea 
of tbe tremendous power of this etream 
when lu flood may be gained from the ac- 
cmnpenylng photograph, which shows the 
waters pouring over the spillway before 
it was completed. Now that the dam Is 
flulsbed, tbe mad capers of this wild tor- 
tent have been overcome. The river, which 
was known to rise 25 feet In as many 
boors, is now checked by the hill of clay 
that cl(»ses the Gatun Valley, forming a 
lake so large tbat tbe mighty floods of 
tbe past now represent a rise measurable 
lu fractions of an Inch. The waters may 
be let off as desired and a large part of 
them is used to generate electricity for 
light and power throughout the Oanal 
Ztone. 

A Motor-driven Road Bnilder 

A SELF-PKOPBUiED road building 
machine has been tested lu Los An¬ 
geles with results that are said to be high¬ 
ly satisfactory from the standpoints of efll- 
ciency and economy. Tbe engine wliicb 
does all tbe work is a stx-cyllnder, distil¬ 
late burning gas engine of 80 borse-power, 
which operates a series of bucket chains 
tbat dig the soil to any depth down to 
eighteen Inches, and tbe tooth-armed 
buckets are so powerful that they will cut 
through a finished pavement If it be de¬ 
sired to rebuild old streets. Tbe earth is 
ploked up by these buckets, carried to u 
mixer In the body of the machine and 
thoroughly combine^ with any desired 
binder, hot asphaltuki or crude oil, and 
is then spread evenly and rolled, all in one 
operation. A trailer containing the binder 
follows the machine, and It Is necesaary 
to have a string of them In readlnesr as 
the device operates with great speed. Tbe 
earth Is dug up, mlxe<I, relaid and rolled 
at tbe rate of fifty square feet a minute 
for an eight-inob depth of asphalt pave¬ 
ment A very advantageous feature of 
this method of mixing Is that it Is uni¬ 
form from base to surface, so that then 
is BO danger of the surface’s buckling. 
Of ewirae where the mixture inoiadea 
enuAed rook, it is necessary to spread thla 
matartal betora the machine. chains 
of bookets an Independent of ea^ other, 
and as each haa a width of tit inches, 
it is posidhte to form various oomhlnations 
fair reads of dUfomot widths. Aw nail- 
■am Jnmtwr is atono. ThaS) fiw « f wen- 




FMo, Mr. MAmM IlHr«n. <wMr «( rw Aiurfau «aM 

'Tha Chagrea in mad flight over the Gatun apUIway. 



Machine that builda fifty square feet of road per minute. 



would be ten chalnx of hU-IhcIi tiiickcta. 
HO tliiit four oiM-rutlons over the road 
vvntild couil)liie to make the nsitilred twen¬ 
ty fw»t of width. 'I'ho luHcliliie was de¬ 
signed l)y .loliii Murray, a local Inventor 
and road tuilldei, and cost about I|!80,0IH» 
It. Is H huge iiiaehlne with a length of 
twenty-tlve fei-i, hut a smaller and less 
expensive nioih-l is projwted. 


Poison Bottle Alarm 

W B can give no estlniale of the mini- 
ber of lives that have lu-en lost or 
endangered by the careless one who picks 
up a hot lie from ills medicine chest in tbe 
dark. Hut this thing is being eoiistautly 
done, and measures should he taken to 
])revent it lte<-eutlY the matter has been 
given promliienee in tilt- dailv papers, ow¬ 
ing to the death from this cause of sev¬ 
eral Iversons of prouilueiiee II has been 
suggested Unit Jfolsonous tablets be given 
a peculiar slioia-, dllTerent frotii ordinary 
tablets. Another suggestion is that, the 
bottle be provided with a stopper from 
which a numtier of needle javlnts itroJ(*cl 
so that the stopper can not be removed In 
the dark without pricking ilie fingers 
Still another suggestion (which is Illus¬ 
trated herewith 1 Is to provide the hotlle 
with bells tbat will sound a warning when 
It Is picked up If some or all of these 
methods were adopted, no doubt they 
would iirevent many deaths and much suf¬ 
fering. 

Agricultural Progress in Canada 

T he Canadian govonmient has appro¬ 
priated a sum of $1(»,(H)(MX1) to cover 
B period of 10 .tears lieglnniug with March 
;tlHt, 101.’?, for Instruction and research In 
agriculture Part of this will lie applied 
to furthering tbe work of the Federal De¬ 
partment of Agriculture liv assisting and 
developing the livestock, dairying, fruit¬ 
growing and other Industries along Hues 
of InvestIgatlon, Irajirovements lu Irnns- 
portHtlon. etc : while agrleultural ednea- 
tlou of all grades will be materially en¬ 
larged The agrleullural colleges are to 
be Imtmived, elementary schools aud short 
courses In agriculture, horticulture and 
dairying are to be eslahllshed. aiul agrl¬ 
eultural teaeblng Is to he Introdueed into 
Uie ivuhlle schools. The sum of ?20,(>00 n 
year la allotted to vet(*rlnur,v colleges. 


Modern Circus Lighting 

G asoline lorehllgbts for the clrctis 
have gone To-day we have In Ihelr 
place In the modern circus portable elec¬ 
tric lighting plant. 'The season Just closed 
saw two of tin- largest circuses is)ulp|H>d 
with the up-to-date lighting systems 
Tile aceomiianylng photograph shows 
one of the unit oulfils of the 25-kllovvall 
jiortable gasolliie-electrlc plants that have 
been maiiufaeturi-d b.v a well Known eom- 
pany of electrieal engineers es|>eelally for 
these elreuses The sets are made In uiiibi 
and a eomiilete imlflt eonsists of three 
tracks—two trucks currying each a diijill- 
cale system, w'hllo the third truck Is the 
sui>iil.v wagon and has mounicd ur*nn Its 
roof a powerful searchlight This search¬ 
light Is used esjK-clnllv for the aid of 
workmen emploved In tearing down tents, 
etc, preparutorv to loading the circus 
There are also lu the plant two 2r)-amT>ere 
spotlights used upon the stage 
Tbe outfits are mounlisl on one of Hu- 
ordinary circus Iriicks whose ends and 
sides are removable Each jilant consists 
of n compound vvoniid. direct Current gen¬ 
erator, hunt Integral with the franu) and 
direct coiiius’ted 1o the shaft of a four 
cylinder, vertical gasoline engine 'The sel 
Is liisliillisl on the rear of the wagoti wllh 
the flyvvhei-l at the outer end At the 
front of the truck Is Iristnlled the cooling 
system for the engine 'This Is a pressed 
steel radiator eisiled by motor-driven fuii.s 
A 06-gallon cyllndrlciilly shapisl water 
tank is mounted over the radlahir T’n- 
deruoath tlie truck lu the ceiiti-r Is swung 
the gasoline tank and engine mnfller. 

All tents are cr|Ui)>|ied wllh proli-eted 
wiring which enu very readily he either 
taken down or Installed for use wbeu 
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Inventions New and 

Simple Patent Law , Patent Office News, Ojti 



Recent Improvonente in Conveying Devkee 

T he impi rranc^ < f thp prolilem of tniiui|M)rtatloii is 
Helfo^ldiiit Tliaf the rtituiikahle dovelopnioiit of 
the p««t hundred ^earn « iild never have been iioaaible 
had not the railway ind the Mtcamahli been Invented la 
a platitude 

From th« atandi li t of ec nomy money and energy 
(X|)eiided 1i tr naiiortatlon are a dead locm In theory 
mefeh iraiiaiM rtlng ) thing duea not change It It fol 
I WH that HI \ Hto] which IcMaena the coat of trana]x>rta 
tl( I IV d 1 li the art la a clear gain 

III* n \ 1 Mt ra In thi noltitloi of the problem Of 
trtiH) rtatl h li th Mliitl i of all other ludtiatrlal 
ir IliniH tiHimllv la>c me a matter (f record by being 
I at nted It la the lurpose ff thla article to call atten 
tl I brleflv to a me if the apparently more Important 
liventl ua which have lieen patented during the |»st 
year In thot branch f the art tf tranaportatlon com 
monly known aa c nvejlug devloen or conveyera 
Conveying devlctia aa dlatlngulabed from crenea ele 
vatora, hdating mnthluery rallvrav ayatema and fite 
like are chiefly of five tyiiea namely endleaa carriers 
reclpr icaflng or afeii-by atep conveyera acrew or aplral 
convtytra, fluid ireasnre devlcca and chntea eponta or 
roUerwHVN down which material la Impelled by the In 
fluence of gravity 

Ordinarily conveyers move material comimratlvely 
abort diatancca aeldom more than a few hundred feet 
Thev are often found In relatUn U aomc machine or 
Htnictiire In which caae they may become highly ape 
claliaed In form yet retain and exercise but the one 
function—the moving of material—aa In pneumatic 
st( kera and fumaco-diargliig devlcea 
Endleaa Carriers. 

Hndloaa cnrrlera are for the moat part wheels the 
axes of which may be either hotlaonlal vertical or In 
dined, and lielta Thi term belts is here used in n 
broad sense and Im hides endleaa chains of bocketa 
and endless carrying cables aa well aa the ordinary 
flat belt 

The flat belt has many desirable features. It la 
simple strong and has great carrying capacity The 
last ma} be Increased by the use of a aeries of trough 
log rollers that tilt tht edges of the belt up thus making 
its croHs section trough shaped 
A patent (No 102184411 on an improved form of 
trougblng r viler was granted to Mr R T Pearce of 
Montclair N J April 2nd 1012 To the roller shaft 
are keyed the usual central pulleys (Fig 1) This 
abaft Is sui ported by and turns in two end pullevs of 


liell shape that are mounted in fixed jOomal hoke# As 
thi belt passes over the s»t pullefia the central ppl 
levs turn at a rate correstsmding to the speed of the 
lielt The lieil pulleys, being of larger diameter than 
the central pulleys turn in tlie Jonrna.1 boxes at a lower 
Kjieed n»e central pulley shaft turns In the bell pvll 
Uys at a stieed equal to the dlfferaoce In the nngutar 
Hiieeds of the belt and central pulleys. The advantages 
claimed for this arraugoment are that It to simtlle, and 
tliat the friction between the b^t and the imltoys and 
between the pulleys and the Jonmal boxes to reduced 


In case the flat belt to t< lie used on Inclines some 
meaiui must be employed to prevent the material espe¬ 
cially If It bo of a grannlar nature from sliding or 
rolling back down the belt and accumulating at the 
bottom itiata books tmttona and the like have been 
used. 

Mr E O I Van Wert of talhalla N T has 
obtained a iMtent—No 900410 Angnst 1st lOll—on a 
device for this purpose constoting of a set of three 
plates that when attached to the belt forms a combined 
belt and bucket conveyer The larger of the plates 
as Indicated bf Fig 2 to riveted crosswise of the belt at 
its center Flanking the large ptote at each Side to a 
smaller plate sbnllarly seenred to the belt The tops 
of the small tlatos are connected to enefa other by a 
tension spring that causes the edges of the belt to tilt 
up or trough Thus this construction bealdes pre¬ 
venting material from sliding down the belt also dis¬ 
penses with tht trougblng rollers commonly used 

In the past few years then has been considerable 
demand for a satisfactory device for Llevatlng ashea 
and other refuse from the Imsement of city buildings 
to the sidewalk Huch a device should of course, be 
simple It should be coital alblo in order that it may 
be atored nndemeath the tddewalk It should be easily 
fed of large eaiMclty ao that It may luterfere with 
aldewalk traifk. as little aa possible and should deliver 
material dlrectlv to a wagon or other vehicle stand 
Ing at the curb Reciprocating elevators blocks and 
tackles ewtngtng cranes, and In a few Instances end 
less carriers have been used for this purpose In a 
patent No 1028168 issued May 7th 3912 to August 
Sundh of Yonkers, N Y there Is described a novel 
device of the last class 

In this device as shown tu Fig 3 a counterbalanced 
frame normally beneath the sidewalk carries a sidewalk 
cover and alsv supports a swinging frame Passing 
over a pair of sprocket wheels at the head of this swing 


Uf And a pair <4 mm i 
tocAtnd in A idt In titg tMMhtont Sdcr to 
olbttdltoto- In uaea WAtom ia bAeM#«l>^ 

the eounterbatoaesd ttAmc to nitoed, tlto liMkiik,, 
tog frame swung out And an eiiMrikto WttHAdlto ^ 

lower aproeiKt wheela are 4rii*oa to ^ 

Hon. Material ahovetod into tha lift to 
wagon without further haAdUng. 

The ehdleas conveyer iBnda coasUtoUitito nsA la l««ib f 
neoHou wli^ dtyliur ciltotottorik 
ly adopted by lanadftos to m ondtoto WntoK. uwo^ 
a sprocket efaato^ titot itotoea asoutol 
or puUeya whose axes ate atraamd 
era, oonsHtudiig ateaito tor atttotoliiy •aitopm to fto 
i^aln, aye aecnred ajoito It at lotenato. 

Patent No. UOtovtoto. wga toaued to Wiiitom Eatttoito 
mew of Ofatoago III May Ttii, 1918. tor a netol told 
at the same time Mmide hanger In Big. 4 fhegMito ik 
supported by oarrtaflea that ttovet on owjimgd 
traefea to shown provided with two opposttely aRAfigsd 
hangers The hanger eonatots essenitony of two jattoi 
one fixed and the other pivoted thereto) that gl* wto 
many held cloeed by a sprtog A dog plvotod to Mto 
Axed Jaw ta arranged to drop In and engage behtod the 
edge of a slot In the plvotod Ja^r to bold It open who* 
desired The dog ta extended at 35 to torsi a handle. 

At the point where the garment ta to be dtaohalrged ad 
inclined face 16 ta arranged In the path of the ttopto 
end of the pivoted Jaw 

The operation ta aa follows The attendant Inserto 
the garment between the Jaws then grasps the handle 
and lifts the dog As soon as the dog Chmrs the edge 
of the slot the spring causes the Jaw to oioee upon the 
garment The hanger then iMsees through the drytok 
chamber As It emerges from the ehainber the ngper 
end of the pivoted Jaw comes In oontaot with the In- 
olined face which forces the Jaw open and aUowu the 
garment to drop At the same time the dog fislta beUad 
the lower part of the pivoted Jaw thus antomattoaito 
bolding It in position to receive nnotber garment 
BeclproeaUng Conveyers. 

RcNdprocntlug conveyers, by which are meant thoee 
devlcea that Impart a step-by-step movement to the load, 
are chiefly of two kinds the reriproesHng trough gad 
what may be termed the reolprocaHug bar first 
type, aa tbn name suggests constata of a zeeiprooatlng 
tmugh-ehaped frame in which the materiel rasM 
throughout the whole conveying operatioa. The apeed 
of the forward stroke ta ususlly greater than that of 
(CesclsSea en tsw* toS ) 
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WW/» ^fKMBCTOS^S. » pun, 1)0 
];#M Mt, M« PmtMfaw to n tbi|«ooonioiit 
(lint tb* «b» Xb» wbiMi Mr Pntho MMtTttl 
«M)»T« jiMbteilllortf odtirt 

o4 ^ hMO ilb #i« ovtkivoiuoa ot iiloMto, boppwo. 
tlprttlt. fttthoou onA otboh Kototobloi Th« 
iiiliiroTtil' wSmt » ponpoottoo view of • okhle 


L# otbfJUMtt* eompootthm tar' 

«4>iS*h< jtm tuo. pwpoo* ooo 

^ thoAmi hdi9li^ 4«!«t»tlns ond 
OfM w l n wooo hjr wooho o< tobihb h wotor ohd 
oovhr OOB b* bo toot* M 

AMn io w fomthu^tM <tat the «taiii«iM 
M ooenMtotr otweoa ud locotod wboo 
b«W b| ineatto «f Which the uee of 

ffTHiliiit Mmo or ||ti«l){ht «d«oo tt oholotml m 
thh hklBcIo comtltotoo o inwo to Itoett Btid 
whlbh latotmloeo ttiM «Bd htbor Ih appb'ta* 

: the nfbtOKiaa. 

HouekoM PtUniMi, 

TOWBL IIOLDBR.-««l A Hood eore of! 
tofenop WoPtooo * aoldomlth, nerro, 8 D 
>ili« tovonttoa proWdoe • bolder hooliic • roller { 
oD •W«h the towel le Bormoll^ rolled oed • i 
flht reel pivoted to pivoted erme to wbldt Aoi 
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r ^ f 

tf It- 


poo to OA Improvenient In that elOea of expio PeitolnJuo to tolilvltub 

•ive onctMo l» which two hollow tdetone ere aUTOMOBIIH ATT \l HMBNT_J W 

employed ono workiDg elldably witl io tie Sweetbrtar N V 1 bU Inventl n re- 

Otber npd hath connected with n triple irnnk jBtee pertlrilarly to an upparat » whereby to 
XbAft in Ottch manner that they reciprocate f«dUtate the leanlnK and poliahlno of the 
WnMltanoomi y in oppoelte direction. An ad pra.K part, of an autonobllc the object beln« 
vantaco Uea In a portion of the apparatue eerv 

inp an an aid In the acavonvihg of the expio- mb 

■ivo ebatiiMr nnd practically ni an air pump 
for npeelal naei The enaravlng lllu.tratea t[\U 

vertical eectlon of tbe entire euslne ebowlng w||||]|]I] I 111 ' | 

the plotonn in the poaltion they occupy when jllll HIIIIII* _ 

the explonive mixture la Ignited by a apnrk 

VAPOBIZBR rOR flAflOl INB KNOINBIB || 

York N Y Tbe vtporiur la mnde in a double I [^^^^^^^Bf|Bat^ BlllUlllll[llS 
dome nhnpe of Wire gauxe in the renter l>e 

tween tbo two layer, of wire gnoie la located BHilIBB^^^^^ W BllllilJllllljllllMlill^ 

tbe vaporlwr made of a .pedal nbiorbent mata* I 

rial that atmuttaneoualy vaporlMa tbe gas mix 1 

tare to a vapor Tbo reault 1. any raw gaao 1] 1 

line 1. prevented from getting into tbe cylln HHHIIHI|I^ 




to provide a flexible power trana Ittlng n e 
ber having neana at u nd w r y it may 
be attached to a aeloetod one of the engine 
rotated ibafta and having at tta oppoalte end 
a rotary bruab which nay be either ahraalve 
or pollablng 

riK» DBVTATING CAP—Ja on II Hann. 
All n Neb The obje t here la tl pruvini u 
of two capa one t wbirl la provided with an 
Internally threaded cud of the aan e dla neter 
aa tbe ap aud tb other ap la ext rnally 


ton frhih* wMob la redmagnlar nnd nhlong 
•Vhn ohjoet of nnU* the two boorda at tha Dot 
ton whlflh •» «« tlH oMth aide of the frane 
Mtbo Mud the i«ye of Mo ann from the time i 
the iihMite «»« aat ont, no «a to prevent the 
f«M nirtktiM the pteota with full force nnd: 
the oldatt of the wtran la to hold the planti or; 
viaaa nM Kaop them off the ground. The 


I IM rcwvg. care of L B 
8tnB«l% Mth at nnd Brown Ava Bda, Pn 
Thta device ahfolotely overeoinea aide draft in 
aalhy or rtdtoff PtoWa and la capable of attach 
meat to any kind of wheel abppOrted plow 
It may be attached withent change in the 
plow and if oApahle of adjaatnient in accord 
aneo With the eharaeter of the aoil and doea 
not lacreade tha draft, hot on tbe eontmry 
hmwaa 1^ *ad wUI aaaut In pulveHaing tbe 
anil wttboot lattfftring with tha turnlag of 
tht farrow aUo* 


VANITY BOX *—U Moua care of Bite 8pe 
cialty Co. 8d W Bdth 8t. New Yo(* N Y 
TUa tavaatien proVIdaa a box of aoval and 
txtneOn tana aad coaatrtKUdn having ape 
aial ndaptafiOD far being carried in a hand bag 



end of the towel 1* aecured and op wiich tl 
aolled portion of tbe towel n ay be wOund no 
tfet the reel carrying tl aolled portion of the 
towel may Im dlapomd in a vertical poaltion 
agalnat the wall ont of the way and aupporied 
by tbe arma 

<. OBTAIN BOD flOPPORT 4 Kaonso, 107 
B ITth Bt Blanfaattan N Y N Y Tl e pnr 
poae In thta eaae la to provide a aupport or 
■ rack t arranged to laermlt tbe manntacturer 
to conveniently aaoeinble thu porta uud t allow 
the uaer to readily place a curtain rod In poet 
tlob on the anpport or to remove it tberefrem 
wheooTor deolrcd to plane a enrtalu on the rod 
. or to remove It therefrom 

mwehlwon Md n«etaniito«l Bovtemi 

WIBK CLOTH OH tKBEBN MACHINB — 
O W CKiutn Naab Okla The Invention peo- 
vtdea a device t>r bolding a number of t^la 
ef wire cloth of dllT rent alec ea i in a pi al 
tlon eaelly acceaalble for inapectlon and lals, 
and wherein mean. i. prevlded for regtaterlng 
the amount of elotl retnalniog after each eale 
and wherein an ludicatlou of tbe aold amount 
and quality in alwaya vialble 

ABTIPICIAL LIUB—d 8 Spuig, Wabeno 
Wla The object here la P provifle a atrocture 
In wbteb the varioue parti are ao arttculahd 
aa to move la a alwHar manner to the natural 
Umba Another object la to provide fo arti 
fleial leg with an artlculaU<d foot and n w . 
Cl acting therewith for eauitng the fo t tb 
move pivotally aa the leg la awung ao aa to 
produce aobatantlally the tame effect a. a net 
ural leg 

MArHINE FOB CtJOlNlNO BBPABATOB 
rilBKI—4 Hanbih Bandebanen 1 Balding 
Blbe Dei mark Cleaning tbe afclnntag diaka 
of the bowl Inoot in centrifugal creaa w par 
atora la a very trouhleanme proceao, alnco tbe 
dirt In tbe milk la depoalted ob the diaka in 
hard enkeA or cruata which can he re «v d 
only by meana of atrong and tong contlnu d 
brnahlng BfteJ' previoue voaktngin diluted a Mia 
lye Thin nmcMi c in a f<w iMlnutoa cai lean 
a largo number of aktmmiug: diaka. 

rrtimA ]p«V«rw anff ^alr Aocoaaiortoa 

INTHBHAr COMfetIfTlON BNriNF—P 0 
ttouua « can of V D BIntor care of the 
Dana Nntloual Bagt: llano Tex Tbe Inven 


aqowixQ nmbcTou c 



TAPOUZES rog OADOLINB ENaiWE 

dera aad cutting tie oil canalng the notor t 
run with leaa friction locreaalug the i nprea 
atoa and producing more power at the aa ne 
time preventtag tbe earltonlilng of the rylln 
lera. Tlie device effectually preventa anv 
flame from stooting through and Igniting au) 
gaioUne near tbe carbareter due to back Brlug 
Teata have abown a eavlng of 3S per ceut to 
M per rent of gaeotlue To tbe automobile 
and truck owuer tola eafety device and ocon 
omtxer ab uid pruv of value 

BMilliwaye and Tbotr Aceoworleo. 

BAIT WAY BWlTf H—T A TuBMxn and A 
II. Moweaia P O Box SU Hamlet N C 
Aa .pb^vet in tble 1 proven ont i« to provide 
n eaaa f r poaltlvely lucking the awltch tongu a 
ao aa t pr V nt accldenta duo to the ove 
«Dt of the tougu a away frou the ralla A 


threaded for cugagtni c tl r the ring or the 
cap a d lM>tb enpa r provld d with pIna ex 
tending centrally fro tbe Inrloaeit d of tho 
capa and the pin of tbe Inner cap la provided 
with a tranaverae n I 1 
ATIA IIMENT ICOR AI TOM Hill BS 
< Bban OI d I lltn N D 'Ilia Invention baa 
reference ore particularly to a devi e wbicb 
couprlaea a drum and meana for attaching 




l^jrk OMo., 

Tho wktoh " 





ami 




further object la to provide meana connectod 
with aa ordinary awltch atand for operating 
the tongue-locking mecha lam No more effort 
la tegnhmd to operate thia awltch and toe 
awltch toeUng meckaniam than in the ordinary 
mritch m»* lUuatration ahowa a plan view 
of tha davtoo. 

INMWninlnK to ■MrMUton 

OAJCB APFABA'rVS—B. KaaMcnan 410 
Bktoi «t Brooklyn M. T N Y Tbe inven 
AIM toUtan parttenlnrly to apparatna tor me- 
.hantoany pteylng footlmU by meana of a aum 
toft of Bgwea rapreaentlng a team of playera 
llged np^P propoc order and arranged npon « 
kowfd i Add thO appamtaa eomprlaw a ball and I 
»t««a lor cagging a ilguro of anotbar player 
to to apflngdilttoMd to kick the ball actoaa 
rgto toarff kttd ttoonirti tha tgan M ptareva. 


the »une to one end of tbo driving wheel, of 
tbe vet Icle the attaching mean, .ervlug to 
hold tl e drnm agaln.t dl.| a ul y tb 
turning movement In Ithur Hr tl n ut per 
milting tbe renoval f tl Ir y a u vc 
meat la tha direction of the axl. f tbe Irun 

Nota—C oplea of any of tbeoe patenta will 
be fumiabed by toe Sc intiv c Auxuicam tor 
ten eenta aaeh. Pleaae atate tbe name of the 
patentee Htle of the invention and date of 
tola paper 

Wa Wiah to call attention to the fact that 
we are in a poaltion to render competent eer 
I vleea in every bran b of patent or trade mark 
. work Our ataff la co npoaed of mechanical 
'■ electrical and chemical experta thoroughly 
i trained to prepare and proaeeute all patent 
. nppUcatlona Irrenpeetive of the complex nature 
, of the aubject matter Involved or of tlie ape- 
elallaed teehnloal, or adantlflc knowledge re¬ 
quired therefor 

We algo have aoeoctatea througbout toe 
world who aailat In tbe proeocatlon of patent 
and trade-mark applleattona flied in all conn 
trlga foralgn to the Dnlted dtatee 
Mcmk * Co. 

Paimt SotMtom 
Ml Broadway 
Naw York, N Y 
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Ocdlcd Or'AW'rt 

STEEL 

T-JPMION 


is b«tter than other unions he* 
cause it is made from btttmr 

COLD DRAWN STEEL 

with soft brass seat. 



FATBNTS PENDING 

Cold drawn steel is of course 
wholly free from sand-holes, 
blow-holes and similar structural 
defects found in cast products. 

It makes Mark Unions strong;- 
er than the pipe—avoidinir the 
breakage loss in screwing on 


This Cold Drawn Steel Union 
expands and contracts same as 
the wrought pipe on which it 
is used—thus avoiding the ne¬ 
cessity for replacement due to 
expansion lealu. 

In the Mark Union the Seat i« made 
by forring the hardened «teel seat 
against a very aaft brata aeat ring. 
Stm/Jor lampU aiU get our Book. 

MARK MFa CO. 

Hafanaf SiuSH Stm. WaMr.Cw 

MdUathw. Black 


TRAINING 

LEADERS 

The lalerlakea Seheoi niaku a 
business of training boys to be 
leaders, and employs the most 
efficient and logical maana to 
that end. 

■eakh ol bedy and mind ia pro¬ 
moted by life in the open and 
brat-hand fteld and shop axperi- 
ence with raal things. The boys 
participate in the cultivation of the 
600 acre farm on which the school 
is locatsd. Interlaken boya have 
built their own plant and operate 
it themselves. The school com¬ 
munity is governed, under super¬ 
vision of the faculty, by the boya 
themaelvaa. Interlakan maksa a 
specialty of the study of science 
and modern industrial conditions. 


I gives thorough prepa¬ 
ration for any Amarican Univsr- 
aity or Teehnical School. Boya 
from 8 to 18 yaars old are taken. 
Orsduatea of Interlaken can spend 
a year in affiliated schools in 
Burops. In 1915 Interlaken will 
open its own branch in South 
Germany, at which student! can 
spend a year before entering the 
unlversiiies of this country. 

The Mxt scstioa of Interlaken be. 
gins January 5th; summer camp 
opens June 15th; cross-country 
excursions on horseback and 
camping expedltlona to the Mi¬ 
chigan woods will be provided 
during the Summer. 

For furtjier information address 
Bdvirard A. Rumsly, President. 

THE INTERLAKEN 
SCROOL 

LaPorte 


Tin CoM^nmnu lt»fl tn tiie United 


(CtmetuM from page 897.) 
wrprlapplng Joints, this bolds the rail 
ends In perfectly rigid alignment, and 
malntaliiii them against both vertical and 
transverse stresses, but is sufficiently flex¬ 
ible and at the same time has a spring 
grl{( contact of such strength as to with- 
stand the vibration and Jarring set up by 
heavy traffic, and so effectually prevents 
the Joint iKHiomlng slack or working looee. 
It automatically adjusts itself to the rails 
and is niure quickly assembled than the 
ordinary Ush-plate. 



Section of continuous rail, showing 
base rail and erimped-on head. 

The construction of the track is carried 
out In exactly the same manner as when 
using ordinary rails, except that the Joint¬ 
ing ends of the rails engage one over the 
other for a lengtli of four inches. 

Renewals of the continuous rail can be 
carried out with less interruption to traf¬ 
fic than on the ordinary system, as the 
overlapping Joints will carry the trains be¬ 
fore the rails have been fished together, 
and while they are being fished. 


Recent ImproTemaits in CoRTcgrinc 
Dericee 

{ConolutM front poo* kOO.) 
the relurii stroke. The material Is thus 
caused to travel In a succession of for¬ 
ward and backward stops In each of which 
tliw forward step Is the greater. In the 
second tyiie the load is moved forward by 
a bar or similar element uiion which it 
may rest or beneath which it may Ue. The 
feature that distinguishes this type from 
others, however, is that the load is sup¬ 
ported, during the return stroke, by some 
element other than tlie bar which 
moved It forward. Thus, there Is applied 
to the load only a succession of forward 
impulses. 

The Bupiiortiug element may be another 
bar or series of bars, counterparts of 
those tliat have given the first forward 
movement. Each bar may consist of 
scries of parallel bars, in which case those 
of one set arc arranged alternately or In 
Interflngereil relation with those of the 
other, Heretofore not more than two sets 
of bars have been used in a single convey¬ 
er-unit 

Pierre Lorlllard of Tuxedo Park, N. Y., 
obtained a patent on August IKtb, 1011, 
No. 1,000.828. on a similar form of con¬ 
veyer In which three sets of Ijars are em¬ 
ployed. As shown In Figs. 0 and 0 every 
third bar is a part of the same set The 
mechanism b) wlilch the bars are moved 
Is shown in Fig !i. The bars of each set 
are coiuiecteil by crosstwams 5 that are 
mounted on sills (I. Each sill is supiiurted ■ 
on rollers carried by two similar rock 
arms 0 pivoted to rigid suiqiorts at 11. 
The tops of the rock arms ore connected 
by a link 12 This link Is iMvotaliy con-J 
uected to an arm JH that is mounted to; 
swing on the rod. Near the middle of arm 
IS Is a roller 15 that hears on the outer 
face of o'*cam 16 secured to power-shaft 
17. Arm IM, mounted to swing on rod 19, > 
Is connected to sill fl by a pln-and-^lot 20. 
A roller 21, near the middle of the arm, 
travels In cam slot 22 cut Into the face 
of the cam 16. Each set of bars is oper¬ 
ated by a similar mechanism, the three 
mechanisms beinff amnfied, however, 12D 
degrees apart 

Tbe operatioo is m foUowi: tt* toti-j 


whicb thiwira the voek lam 1)» « fWMitMi 
nearly vertlmh thus fhf' 

the sat and Httlng the loa4, ikt tlsk 
time roller Si swtajpi $m 11{I, eauityii’ikk 
set of bars to move loogitaiffiUiaily Mli 
the load. At the esd id! the the 
bars sink and deliver the to rt»i 

Ing ban of another act The flf(it'ttaned| 
set then returns to Us lidtlai iMattliOtt. 

In tnstallatloiM oomprUHHt only twe «e(a j 
of ban the load receive* somewhat Jerky 
motion that U said to be largely oveeoome j 
by the present device. It is aleo aajd that | 
less power ts required than wea naeesaary 
with the older forms. 

Screw Cenveyera. 

The screw conveyer is parUeularty well 
adapted to handle gnnular material. Ita 
most deslnble features are Its simplicity, 
there being few parts, all of which may be 
protected, to a eonsidenMe degree, from 
wear, and its compact form. 

Screw conveyen are of two typsst one 
consisting essentially of a screw or Imlix 
mounted upon a shaft that is rotatable In 

fixed casing, and Uie other, a rotary can- 

ig to which the blade of a helix or aerew 
Is internally attached. 

The first type is the one usually em¬ 
ployed. In it the screw has been driven 
heretofore by means of power applied at I 
the end of the shaft, in Instnltatlona of| 
considerable length difficulty has been ex¬ 
perienced because of the twisting of the 
shaft The metal In the screw being 
farther removed from the axis of the 
shaft than the metal of the shaft Itself, 
has more effectively resisted the tendency 
to twist As a result Internal stresses that 
in some cases have caused the blade to 
separate from tbe shaft have been set up. 

By means of tbe device patented by 
Mr. W. D. Mount of Saltvllle, Va., on 
July leth, 1912—No. l,032,W»-lt is dit- 
signed to overcome this difficulty by driv¬ 
ing tbe conveyer from a plurality of points 
along its length. As Indicated by Figs. 7 
and S this device consists primarily of 
a hollow sprocket wheel that Is fitted be¬ 
tween tbe ends of adjacent sections of the 
conveyer casing. In order to prevent 
spilling of material, spring-held bearing 
rings are arranged to fit snugly against: 
the opposite faces of the sprocket wheel 
Pairs of rollers, mountsd on the sprocket 
wheel, that travel on the outer surfaces of 
the bearing rings serve to center It In re¬ 
spect to tbe conveyer shaft To the 
veyer sliaft Is secured a radial arm that 
engages with and receives motion from a 
pair of lugs in the bore of the sprockst 
wheel Power applied to tbe teeth of the 
sprocket wheel acting through the lugs 
and arm rotates the conveyer shaft. There 
1« no Interference with the flow of mate¬ 
rial lu the casing. 

Fluid Pressure Conveyara, 

Fluid pressure conveyers are pf two 
types: In one, fluid under pressure high¬ 
er than that of the atmowbere is Intro¬ 
duced behind tbe material; In the other 
the material is drawn forward by sue- 
UoB. Both tyiWH are Used to a large 
tent In baiidllug substances of gramilar 
or fibrous nature, particularly ashes, saw- 
diut. cotton, grain and tbe like. 

In patent No. 1,020,062, March 26tli, 
1012, granted to Cornelius Cable of Elk¬ 
hart, Ind., there Is described a conveyer at 
tbe type first referred to above. The 
novelty Is said to featde In a special form 
of noxxle through vkhlch the conveying 
fluid, in this case steam, is admitted to tbe 
conveyer pipe. As shown In ftfl. 8, the 
noSEle Is provided with flaring ends, Tbe 
end opening Into tbe conveyer pipe has a 
amooth bore; tbe other is Hded or graved 
lut<aiiaUy. Upon stsam being adgiltied 
the material is gtrsti a wblriing motton ^ 
that tends to prevent tt ttom adhering to 
tbs conveyer tube. , 

Within the past tew yskn fluid prsa- 
sure cemreyers,' known 08 '*|matta 
stackers,” have Ikrgely dkflla^ < 
forms need tn okFrylng Mnw, ffoin A< 
threshing mariilne kfo « bam or tta^ Xhe^ 
pneumatic stadter consista et<* Ikg And; 
Its ctaiiif, a conveyed tube. mA g ihoad or 
(UstribBtor that is attaehed to kpusr 
end of the tubs, fltoto tt Is 4tNit»8fi4k to; 
dlsoharge the 

■ftMwii tha mtsehtisa .tOtiu hee.ltsiisliMgiisa 
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R liFSOD^CSD from • photo- 
^^tehea in the innoulder- 
tnt Tolns of the «re«t fire 

low >m .jpiMtleelip toU) eieeptlag on 

liiibciwiiET 

After frthnv ftow the teennd Aoor 
into th* tNuenumt when the botidlng 
coUnpM, THE 8AF&CAB1NBT ley 
ftr nvtinouM emong buralog <lebris, 
yet wlMh opened Ite contraU were 
feofld to be njilnittred. 
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You will hear a womlerhil Itnprove- 
inent in tlie reproduction. Every word 
end note will be deer and true. 
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A tleMMfr hoTfl iftnn of atmidcer tabs 
‘ M thRt liiMated W Ur. V. U Settley «t 
IMtlUlioIlii. lad., No. SOT,m dtuly Utb. 

, ICvOoihprleet n aon-teleeeopk; tulie- 

SMlhhi bBTtng the lotrer half of Ita upper 
Oldid Wt hwoy •» Ohdwn tn Fig. to. To 
tbO aiwer edge of tbo loww halt of the 
tpbbeeetton te binged R filler that eonal«ta 
of a number of hlngedly-oonseeted eenil- 
cyilndrleal aeotlona. A guideway SO te 
. eeeured to tbe lower aide of the tube. ▲ . 
bar 88 carrying rollers fiO and hood or 
defiettor 62 may be mored lu and out 
along this guide, by means of an endless 
cable 30 and crank 43. The hood fits 
closely to and slides along tbe Inner snr- 
face of the upper end of tbe tube.' It Is 
probable that the tntw Is more rigid than 
those formerly used since It may be made 
In a aingle piece. 

Operation; Assuming the filler to be in 
tbe position sbown in full Hues, material 
passing up tbe tube strikes the hood and 
to defieot^ downward. In case It is de¬ 
sired to discharge the straw farther out, 
the crank Is turned, thus projecting the 
bar and cautdng tbe rollers to bear against 
the uppermost of the flUur-secUons which 
Is thereby swung up against the tube. In 
this manlier the cut-away portion of the . 
tube can be filled step-by-step while main¬ 
taining a constant relation between tbe 
defledllr and the end of the filler. 

Gravity Conveyers—AeeeaMriet. 

It to often necessary to Install oonvey- 
ere so as to carry material from room to 
fwom or from atory to story. The passage¬ 
ways through walls or cellinga obvious¬ 
ly become ezeelleut avenues for the Qiread- 
Ing of fire. Although bulldlug regulations 
in many dtles require that provision be 
made for confining the fire to a single 
room, very few devloee for this purpose 
have been-patent!^ 

Patent No. 1,0^626, issued April 9th, 
1012, to B. H. Alvey and M. U. Bemhelm 
of Ijoulsvllle, Ky., covers a fire-hood de¬ 
signed' for co-operation with a rollerway. g 
As shown In Fig. 11 it consists of a metal « 
frame, oiien at one end, that covers the P 
oiwning lu the floor. The opening In tbe * 
frame may be closed by a door that swings 
on a hortoontnl pivot arranged across the 
upper edge* of the opening. The door 
may normally hang in a vefUcal plane or 
may be secured to the roof of tbe hood by 
a fusible link. When closgd it abuts 
. against a filler that extends from the floor 
to the upper edge of the rollerway. 

The Operation of tile door to obvious. In 
case the fusible link to not used, packages 
coming down the rollerway strike the door, 
swing it up and pass on, after which It 
immediately swings shut. When tbe link 
to employed tbe door closes only when the 
temperature tn the hood equals or exceeds 
the ftislng point of the Unk. 

Lomw in tile Oltio VnUey Flood 

T he TTulted States Geological Survey 
has just issued Water Supply I'aper 
.334, dealing with tbe Ohio Yslley flood of 
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Made Wodeni are 
die most practical, 
most heal^ful and 
most comfortable of 
all fabiios for men’s 
and women’s under¬ 
wear—keep the 
warmth in and tbe 
cold out, and mam- 
tain an ecmable tem- 
(mrature. Permit ven- 
tilalion and abaotbliaD, 
and prmot ckiIla,eoucka 
and colds. Endorsed by 
the medical proieswm. 
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taaammwa^ at tbs «Mi lha Mttrch-Aprll, 1918. In vtew of the widely 

MasiaisAfSi m, Moatawhama. dlvsrgfint esttnutsa of losses that Were 

^i2!ms^' tonmty%«a^*'staS^'to Current at tbs time of the flood, and the 

vmatar Calais ^ Ol a at meal tele. these losses were undoubtedly 

vba MimasmiMa fiiBTOBiTiiiM freater then lu any prevloua vtoltatlon of 
the kind In the same region, much Ihter- 
mt attaches to the figures ou this subject 

.‘ ■ T-n-- ' . - collected by the Survey by means of dr* 

^ . -- - - culgT 'tetters ssut W th« offlcUila of two 

AS^SfOS 

pti&ISCt $WCUti ' . tb» towns in queattoii, added to the losses 

fms wftStoi - ■ ''' EILIiMEfDI ' by railways and traction Ub«i, 

ARl > i p M iB d g!itefl» ■-gwiisiisSStWMMR total 1180,878.097. TheM figures xepnwent 
tw W a a s l iil fr w ’^i te';, ■^SSS TSZZr ZIJ^t^ ncituai damage, and do aet include ta- 

‘ V’'.y'"'' ^ •‘econfflUld,’' danMfW. MCCO- 

' ■' ■ ^'they appowtly take no'account at 

leases sustained by. tbe rural conuatmity, 

! SfiitiUs of town Uai^te. Csrtalniy |20b,- 
IBftOOO to a very ohnscrvattve eetlmata tff 
' totgl actual and ttete«Siate tosssa. 

, VllohBtdsrlng that ibto teas w*e due to ft 
i tiflgto-dlood, in a redton In amne IN^ of 
Itoods oocifr fnitt ones tO'llr«' 

.1 mmfsst, tm gattaW*' on 'Htea of itos toa^ 
^;ip^'topn of 'toMOit' that m 

Wtoto*, 
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THE ROTARY 
STEAM ENGINE 


C The Rotary Steam En¬ 
gine has attracted the 
best thoughts of mventors 
and students for many years. 
All interested should read 
carefully the very complete 
information found m the files 
of the Saenbfic American 
Supplement. Every claw 
and type of rotary engmes 
and pumps is described and 
illustrated. 
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SclMlific AMricsB SappIsMt Nw. 1109- 

1110-1111 conlauitaierKsof great intaesi, 
(iocnbing and illuaraling all ihe pnn^i 
types ot Totaiy eoguws and punpi. This 
set should be imdied by every laventor and 
designer. 

Sdetrtinc Arearieaa Sapplsresal No. 1112 de- 
senbes the Fills R^ry Motor, using heli- 
cal surfaces. 

Sckattfic Aasi^ Sapgleasaal No. 1150 de. 
scribes Hull's Rotary Eagmc. an ecceolric- 
nng type, 

SdentiTie AMrieaa S^vIombI No. 1103 de. 
senbea Aibcl 6c Tibra'a Rotary Motor, aa 
ingenious eccentrio type, now on tho mar¬ 
ket as a pump. 

Scioatific Americaa SaapIsmsH No. 1309 de- 
sccibes the ColweH Rotary Engine, in 
which a piston Iravols eatirdy around an 
asinular cylinder. 

Sdartific Americaa Sapplossoat Mo. 1524 de- 

scribes Rotaiy Engpie on tbe mtermitteat- 
gear principle. 

Sdaatifk Americaa Sapplomwt No. 1534 con- 
tains a valuable column on the diAculties of 
rotary engine design. 

Sdeatifk AmtnSBB Sapphamat Na. 1921 con¬ 
tains an aiticle deaenbing many new^foras 

ScioBtine AmsricaB. No. 23, VoL 104, do- 
scribes Jarman’s Finginr, on tbe slitfing-valve 
pnncipfc. 

Sdeallfic American Me, 14 VaL 106, 


not already laturatod wiib water vapor, that Is, 
tbe air evaporates the porapiration. Bvaporatloo 
is alwayo aroorapUabed by beat. The beat nooea- 
aary tv evaporate tbe perepbatlon la largely 
taken Avim tbe body of tbe peraon. and therefore 
tbe person Is cooled by the current of air from 
Uie fan Tbe air Is not cooled by this action. 
That It feels cooler doea not prove that It la 
cooler A ptirson may shiver and take cold In a 
current of dry air whore the tbermometer sbowe 
abuve 1(10 dnsrees Keeling and tact regarding 
tho temperature of aJr In a room are often Quite 
at variance with each otlier 

(12866) F. H. asks 1. Is there any 
way by whlcli 1 can craao a two montba oM scar 
on my forebead. and U so wbat Is itf A The 
question of the disposal ot a aoar on your akin 
would bettor be referred to your pbyaloiBn. Wo 
do not answer surgical or medical QuattM. 2. 
What are the atomic weigbta and symbola ot the 
followlDg elements Ooronlum. etberloo. motargon 
and pohmiumf Are these elements? A. Tho 
auhstanoe coronlum has not, so tar as we have 
noted, been found on tbe earth At least the 
supposed Isolation cd it Is now oonsktoied to have 
been a mlatake it Is found In the solsr corona, 
and gives the spectrum Hne UOR Bcherlon was 
announced by Dr. O. K. Brush in 1891) M found 
by him in an exhausted glaas bulb. Prof. William 
Crookes baa shown that it waa probably the rut- 
fled vapor of water. Motargon baa been shown 
to be carbon monoxld In tbe air. Polonium Is 
the same as the radio-active bismuth of Oeiael. 
and has Imen shown by Rutberfard to bo a tUe- 
integratlun product ot radium and also of uranium 
From this It Is evident that ayiuhols and atomic 
weights cannot be given fOr any of them. None 
of them has been admitted to tho Ual of elemeou. 
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21 so to 21 70. The numbers wMoh you give ’TbssWesI,. 
are llie atomic weights u comimred with bydrogeu 
aa unity, and do not exprass density. 6. Wbat 
is tbe address of the radio Inspeotor of the second 
dlstrlctr A The addreases of tbe radio inapecton 
can be obtained from the Department at'Waeb- 
ington, D. C. We regret that w» hare not tbe < 

ago that the Northoru UglM* ww« no doubt THfr ' 

caused by an lUuminatton la vary taraflod air , 

due tb eleotroDs coming from libe sum How, ~ " ; 

knowtag that your ataS la a trmtt amharlty on . .' 1 ;. ' 

aucb snhieou. I would apprakkno U gNatly If 

yon could expiatn M Mofly aaiwndUnimit . 
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FlUing the alio by electric power. 


Electrically operated butter churn and butter worker. 


Central Station Power for Farmers 

Relieving the Tedium of Farm Work by the Use of Electricity 

By 1). R. l*alin<|uist 


R EALIZINO that the farm offera a largo outlet for 
eleetiic power, mauy eentral Htatlona thi'uughout the 
country have extended their trunanilHaloii UiieH Into the 
rural dlatrictu. From tlieae IliieN (hey are aupplyloa the 
farmera with electricity for light and power Thin la 
iwrtlctilarly true of the Htatea throughout the corn 
Itelt. The general fomilug In vogue there requiree a 
large amount of mechanical tatwer. for grtudlug feed, 
ahreddlng fodder, cultlhg eimllage. thresh¬ 
ing, and T'umplng water. The farmers 
throughout this region, the majority of 
whom are conducting their farms on a 
sdentlflc haHls, take to this new form of 
twwer as a duck would to water. 

The manufacturers have done a great 
deal In making It rwswlhle to use eloclrlc 
(Htwer on farms, as they are now offering 
all sorts of farm machines readily adapt¬ 
able fur electric drive. There la acarcely 
a modern electric device fur the farm that 
la not effecting a large aavliig in time and 
a conae()uent reduction In the amount of 
hired help needed, for moat of the ordi¬ 
nary appliances require but one oiierator. 

In order to make this article more prac¬ 
tical and inatructlveif I will include some 
speclllc data and Information, os to the 
coat of using electric iH>'*(’r on farms. 

Cost ot Farm Installationa. 

At Eureka, Illinois, there are a^ut 
twenty miles of transmission lines, tra¬ 
versing a good farming district. At the 
present time, there are atmnt sixty farmers on thos«> 
lines, aiost of them live near the transmlsslou line. 
Home, however, ore not so near. This necessitates the 
building of branch lines, which in done hy the company, 
at the expenee of the farmer. 

The company’s plan is to place tranaformets in the 
moat conrenleut place fur dhitrlbutloa to three or more 
fsrBMrs, if possible, and to require them to bear the 
exfmnsa of tmUdlug the sMoadary lines from the trane- 
formem to Ihetr buiMinga. The fhrmer also pays for 
the wirlhg of hhi house and bams, 

. JHptoto ato twad for all purpm^ wtoh as pumping 
witof* Kvipdtaf feed, sawing wood, eievatlhg grain into 
crOie and gMPiilies, <m cream eepaciitoM, ehiirtis, wash- 
itag mtmbtoeg, eewtag autoblnto, fatw, and nmet, of them 


burn and feed yards, and wilbmil exception they ap- 
preciale these lights ver> highly 
The following data show wimt It Is actually costing 
the average farmer in this community to equip his 
house and Hams for electriclt.y, and also the usi's he 
finds for it. 

Form ^fr). I —Cost of wiring house and horn, ISO; 
cost of meters, 151.fiO; number of lights Installed, 30. 


, lal^B, toh««^';i<4pa. o» PPhm in dooe, 


Electrically opmated fodder cutter. 

number of motors iustiilled, U; else of motors, horse¬ 
power and H horse-isiwer. Fanu machines ojH'ralt'd 
hy above motors; Feed grinder, grain elevator, cream 
separator, chum, wash machine. 

. Ffirm -Vo. e .—Cost of wiring bouse and harii, |U:i, 
cost of meters, 161 . 11)1 number of liglits limtnlte«l. 10; 
unmlicr of motunf Installed, 2; else of motors, .*) horse¬ 
power and % horse^mwer. Farm machines oiieraled hy 
motors; Grain elevator, feed grinder, cream separator, 
churn, pump, wash machine, grind atone. 

Farm No. ,1,—Cost of wiring house and barns, jsij; 
cost of meters, gSI.60; number of lights Installed, 3(), 
number of motors inatalled, 2; siae of motors, 3 horse- 
powov and ^ horae-power. Machines operated by above 
motCra: Feed grinder, grain elevator, pump, cream set>- 
arator, wood eaw, wash machine. 

Thg above are typical of the average farm Inaialla- 


c farmers h(*conic 
•tiIcily iiiul realise 
elite (li'he to their 



lions lit Kiirekti, Illinois .V« tin 
more neenstonuHl to tlie uses ii| eli 
its adMinluge, lliey will niiplj tin* e 
many other farm niiielilnes 

Isist .lanuiii'v fonrt(s-n farmers pelilluneil the power 
company at KiireUn le extend llielr line-, so timl ehH>- 
Irlelt.y would he iiMilliilile f.ii llieli use VI I hill lime 
the power plain was tii\ed In I lie linni. w liieli did not 
enithle tliein to take on iiiiy more ensloin- 
ers 'I'liey me now enlaiglng tlieli plant 
mid Intt'iid ti> take on tliesi* fanners 
Operating Cost ol Farm Machines. 
Itearlng In inind Ihut eleelililty is iiMill- 
iihle for hoth llglil mid powel. let us see 
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I ifJ.Mi. with 1 
s eelils mi lloi 


II eipitMileiit to one mail 
|■tlHllg eo-,( of less Hltin 
lent of Agi ieiilinre states 
that Hie fill 111 lioise averages iihoiil 3>X, hours of work 
11 day Hie year loniid. mid he eats fishlei su-itdlh The 
electric inoloi, oil the other Imiiii, eonsiiiiies eiiorg\ only 
when It is In opeiuHon 

.Now- let us eoiisldel some of Hie fm in imiehlnes to 
w'lileh eK>etrle luotof drl\e lias lieen sui-eessfiill.v aji- 
plled mid from which Hie cost of operiitloii has hetui 
dedueiHl by uutliorltatlve tests Ttiese tests were made 
under actual working euiidtttons on funns, mid though 
the figures are suKe<>ptilite of slight vurlatlon, due to 
indlvldtml controlling clreiimslmiees, they iinoiil n fair 
standard In eonslderlng the advlniildllty of using elms 
trie power on the farm All iqierattiig costs are hns<*d 
{i'onctnaed on pat/o Jf]?.) 
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Rest and Railway Safety 

S KVERAL years ago, wUen the New York C3entral 
Railroad Inaugurated the twent.v-hoiir service to 
Chicago, (lie Editor of this Journal was given an 
o|i|iorliiiilt.v to ride In the call of the several engines 
which lailled the train over the various divisions On 
the round trlii he rode on some eight or nine engines 
and talked with as luauy different englnemen. Subse- 
uuently, he met by aptiolntmont the cnglneman who 
eorered the run from New York to Albany and back, a 
veteran In the service, tic was tall, well set up. clear 
eyed, of rudd.v complexion, and In his off-duty clothes 
he might readily have been taken for a prosiierous, well- 
preserved business man of alxl.i years We mention 
these facts liecause at the outset of our lalk about his 
cxpiTleuces, he told us Hint fur thirty joars he bad 
been at the throttle of the fastest expresses that were 
run out of New York elty on the New York Central 
system There Is a iKipular Impression that the man 
who pulls an express train Is subjeeted to such severe 
mental strain, that, after a very few years, he has to 
lie transferred to less strenuous work on slower local 
trains, to give him an opportunity to recuiierate; yet 
here WHS a man who hud been doing this work for the 
greater iiart of his working lifetime and had come 
through it In iicrfect pliysloal (‘ondltion 
So we spoke of this popular liellef and asked what 
was the seeret of his siiecessfully carrying such heavy 
rosiiunslIilUty without any impairment of his physical 
or incntul eiiulpment. "It may be." he said, "that I 
am leiiiiieriuiieiitally suited to this work; but my own 
belief is that iny present physical condition is due to 
the fact that I have taken the very t)est care of my 
health li) (itistnlnliig from stimulants, keeping regular 
hours, and above all, being careful to get sutBcleiit sleep 
between runs” 

Now this little talk of many years ago is brought 
forcibly to oiir rifolloellou by a diK-nnieiif. sent out by 
the Peiiiisylviiiihi Railroad Company, which statm that 
It is considering the ndvlsabllliy of establishing a rule, 
that emplo.Mfs must live or lake their rest sufflclently 
near to their work to enable them to rejiort for duty 
at any hour, day or night, with not more than one hour 
of iu*ce.ssur.v travolliig between their homes or resting 
places and the point where they liegln work. The stnli*- 
ment g(a‘s on to say (liat man.v cases have come to the 
notice of the mnuageinent, wherein men are living eon- 
sUleruble distances from their place of work, and that 
though they spend only a reasoimble time on duty, so 
mneh additional time is required In traveling to and 
from work that they do not have sufllclent rest and 
recrealton In some Inslnnees men live from 50 to 
100 miles from the placHv where they report for duty. 

If this company should take well-considered action 
In the unit ter, it will establish a precedent which should 
la* followed by every railroad throughout the country, 
and we la>lleve thill the present Is n ver.i opiiurtiim* 
time to set such a movement afoot. I'he terrible dis¬ 
aster at North Haven on the New Haven Railroad Is 
fresh In the public mind. In their investlgulloii of 
the accident, the Interstate Commerce Cummisslon 
found that In each twenty-four hour i>erlod, Euglneman 
Miller, of the colliding train, mainly because lie lived 
a considerable distance from the point where his run 
begun, had had less than six hours of rest in bed at* 
his home The Commission stated In Its reiairt that 
no eijglneiuun who t«K»k bis rest 111 such a matuier as 
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Rnglneman Miller did white performing double duty, 
could be In proper phyntcnl or mental contUtiou to per¬ 
form the exacting service required of an engineraan on 
a high-speed paasenger train. 

We nre in hearty accord with this opinion. It would 
be possible to establish a rule which would equitably 
cover every interest involved, so that the men may 
have every reasonable freedom In directing their pri¬ 
vate lives to suit themselves, but always under the 
stipulation that they shall live or take their rest at 
points which will enable them to report for work with¬ 
out undue time being consumed in their doing so. Oon- 
siderution of the' Interest of the traveling public, the 
railroad companies, and of the trainmen themselves 
demands that siieclflc rules should bo laid down cover¬ 
ing this most important question. 

Not Sea Water, but Sewage 

A mong the long-neglected municipal problems 
which will confront the lately elected adminis¬ 
tration of this city la that of sewage dtstiosal— 
than which, surely, no more vital question affecting the 
physical well-being of the live mtllion Inhabitants of 
New York can be found to-day. 

There Is n popular and altogether erroneous belief 
that because there are tidal movements In New York 
Harbor, and because there are heavy currents In the 
North and the East Rivers, the sewage of the city le 
no sooner disgorged Into these waters, than It la swept 
away, carried out to the Atlantic, and harmloasly dis¬ 
sipated in the sea. 

Aa a matter of fact, nothing of the kind happena 
The huge floods of sewage (they are nothing less) are 
dlschargi-d Into the rivers and the bay and there their 
solid contents are deposited and there they remain. 
Every twenty-four hours there is poured Into the Hnr- 
lera River niuty-nlue million gallons, Into the North 
River one hundred and thirty-two million gallons, and 
Into the East River two hundred and sixty-four million 
gallons of sewage. And this, be It rememliered, has 
been going on In its relative projiortlons for centuries. 
The filthy deposit resuHlug from this Imck-yard method 
of disposal has steadily accumulated, until the waters 
that surround this, the second greatest city of the 
world, are underlaid by an unmentionable deposit, the 
mere thought of which should bring a blush to the 
cheek of every cltixeii in this age of advanced ideas 
as to cleanliness and de<*ent sanitary habits 
That there is uiovemeiil In the waters of the bay and 
the river is true; but It in a movement merely back 
and forth. There Is no endless sweep of the whole 
mass of water out to the sea, and the substitution of 
unpolluted water in Its place. The Metroimlltan Sew¬ 
erage Commission of New York proved this to a demon- 
stratlou by iilaciug flouts In various localities and 
recording their movements. One of (bene floats put 
In the East River, traveled In 7K% hours a distance of 
107% miles, at the end of which time It was picked up 
only one mile from the starting point. After learning 
this, need It cause any surprise to learn further, that 
every year the I>epnrtment of Tlocks and Perries dredges 
out some 400,(kM) cubic yards of deiKisU from the slips 
and docks of the lower East River, to say nothing of 
large quantities that are also dredged out by private 
enterprise? 

Now the Sewerage Ouramlsslou, which is composed 
of engineers of International reputation, has drawn up 
a plan of sewage dlsisisal, which. If followed, wHl serve 
to clean up the maritime backyards aud alleys of this 
dty, and sulwtltute In New York ooudltioiis that are 
wholesome and decent In this plan the Harlem River 
Is taken care of by trunk sewers which will load to a 
large settling basin at Ward’s Island, where the solids 
will be taken out aud either burned or carried Ut sea 
in barges, and there dumiied. The North Shore of 
hong Island, within the city limits, is to be provided 
with a similar trunk system, with a settling basin for 
a like method of treatment at Tallmau's Island, on 
tbc Sound. The greater part of Manhattan is to be 
served under the proposed Hcbeme by smaller local set¬ 
tling basins, located at the loot of various cross streets, 
where the solids will be Incinerated. Similar local 
basins are to take care of the sewage of the East River 
from Newtown Creek to the upper end of Blackwell’s 
Island The worst aud most iwUuted section of the 
East River from Newtown Creek to the Battery will be 
relieved by the construction of large, main sewers along 
the oppostte shores, the contents of which will lie led 
In a tunnel reaching below Brooklyn to Coney TMtand . 
and then«» to a largo settling basin, built throe miles 
out at sea. From this the sludge will be taken in 
steamers and dumptid 00 to 100 miles out at sea. 

The plan of disposal, os thus worked out, is based 
u|K>n methods, the efflcicucy of which has been amply 
demonstrated In existing plants everywhere. It pre¬ 
sents a ready and not too costly means of escape from 
the present. Intolerable oondUlons; and It Is to be 
hoped that the Incoming adminlstrathm wlU «)|««lt« this 
one of the earliest measures for qlvlc improvement to 
receive their iudoraement. 



Enfftaieeriiiff ^ 

T MM EurQpeen'btniist «t 
Atlantic Fleet «1H 
tniiuy for close tMmiMMliiton in 
service conditions; and the p9ifortn(M«e'-df'’tiM^;eih|itji^ 
cruising the AUanttc togetMr h? UW 
from the Mediterranean Will be vetched 
est aitenUon. In the days of the Mltlttit ahir ttM 
amount of fresh water hvallgble on beaM #es the IgMi 
which generally gave the greatest Oottimnii bdlt Hbt dlb < 
Important factors for the keaman are now th<> anunint 
of fuel on bund, the amount that must b^ expend^ 

In steaming so many miles par hour, and that n 
for the maintenance of the officers and mmi* 
of the extent of our coast line, and of the 4 
which our vessels may be expected to t 
event of hostHlUes, moMUty for ships of nil o 
posing our fleets Is the first requisite. Om» n 
"Bteamlng Navy." 

In Rio de Janeiro in January, lOOg, tih» eammatidai> 
in-chlef of the United States Atlantic Fleet, wWdi pna 
then on Its celebrated cruise around the world, lanuod 
an order Inaugurating the oompetltlon to engtoeelrfng 
for the battlealilps and destroyera contpoetog the fleet 
at that time making the voyage to the Padfle. Urn 
comiietltion Included the development of maximum 
speed under forced and natural draft, and economy of 
coal and oil under these, and under ortUnary cciilsing 
conditions. Breakdowns were penalised and water, 
whmi received from nn outside aontce, was charged 
against the ship receiving It This competition ended 
upon the arrival of the fleet at Magdalena Bay, Lower 
California. The distance steamed was A310.S knots, 
and it was estimated that a total net increase to econ¬ 
omy of 1,400 tons of coal was realised, directly doe to 
improvements in methods. 

Taking the performances on the voyage from Rio to 
Magdalena Bay as a standard, it was eetlmated that 
2,425 tuns of coal was saved on the run from flan 
Francisco to Manila Bay. Dn the same basla It was 
also ascertalneil that over H.OOO gallons of lubricating 
oil was saved. Two vessels more than doubled thrir 
erntsing radius as far as oil was concerned. 

Despite the upfavorablo weather encountered on the 
voyage across the Atlantic when homeward bound, and 
the long time which had elapsed since the last docking 
of 8hl|)s, tho oaring to fuel compared with the trip 
from Hampton Boads to Rio on the outward voyage 
amounted to over 6.5 per cent The results obtained on 
this cruise suflldently demonstrated the advantages of 
comt)etUlv« methods, and to June, 1909, a general order 
from the Navy Department established the engtneertog 
competlttoiiM as a permanent feature to the operation 
of vessels. 

Winning vessels of the different classes each year 
ore awarded the trophies, coDsistlng of bronxe iHaquea, 
which are carried by them for the succeeding twelve 
mouths as symbols of their efficiency. Rach petty officer 
and man of the engineering department of a ship win¬ 
ning tho trophy Is allowed to wear a red letter "E" on 
the sleeve of bis uniform, and these emblems are greatly 
esteemed by the individuals who have striven bard for 
twelve months to an unremitting effort to prodnoa econ¬ 
omy and efflcteocy In their department. The command¬ 
ing and certain engineering officers of a wltmlng vessel 
receive commendatory letters from the Navy Department 
But few of the visitors to warships have any Idea 
of the details to be mastered, and the work accom¬ 
plished In maintaining the power plant Installed on 
a modern dreadnought. They have no conception of 
the derotlou to duty which Is necessary on tho part of 
each individual working to his own, sometimes obscure, 
uncomfortable, and frequently dangerous, corner, with 
the full knowledge that ho must do bis part to the end, 
out of the plidit of mmi, and without the recognition 
which those who work to daylight above him may 
receive. The toll of death due to casualties to engine 
and fire rooms far exceeds that to turrets and mttga- 
slncs; yet there has been no ebrlnking, and no holillnfl 
back. There is no clas».bf mea on board a ship with 
a higher sense of duty, better discipline or traditions, 
or who are more apt to acquit themselves with credit 
in time of streee than the members of the engtoeer'a 
dlrision. Their duties are of equal, If not greater, tan- 
portanee than those of their ablpmates Rho Jlght the 
guns. It Is aa necessary for a ship when eaUsd tmoh 
for battle to reach and to malntato a station fbvoraUe , 
for the fighting aa It Is to show accoyaor and iffilll to 
gnnnery after this station has bean reoclisd. The men 
below cannot hope to see, or to knesf, what M taktog 
place to the outer world to the final and snprmiM tost 
fbr which a battleehlp is ocmstructod. ttflfhoot the 
momta, and the training whileh «1H tmnffie fl 
formanee on the part of wkstkos btofl thi "Uflffic 
gnng,.** success on the dar fit battle Will imm toMM* 
siifie, To assist to tills nHMessnnr finilniiifl And AnibMfl*. 
don the etigtoeertog ooinpetftl^ into . 

Ih the'denriopmeht of ffto ‘; - 

'dstnlis, and ths eoUeetliirtk of, NN** ‘ 

vies, most sadslltotwy . 
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'««t4il(i|' tmS^’ itt tbe''9tw^ iflhVj' Tan), 9S per 

«9«i; “N«wl»/* «JS per eent; 

ttw !^QUii3iie^ W.7 m 4» "pepiwjrlvMiU,” 1 
iM MKft; a&, tan •!•«!(» hWp to the “Penniyl- 

eMte/*. wMUh^ie to he Mt *t the New York Yard, u 

ahMit-to.lhto« har'yaal' W-' 

A iMto^The IntortMtrouch Rapid 

TbumM CMphY df New Ywk wfr haa nweatly pUeed 
am tirRb 4m Weafcliwhmiae Maehine Company 

to^ 4 hMMtoW torhiae of 30,000 Idlowatta oapanity. 
Tw ttf'ttii paetiottlar uott will be ita divieion 

into 4fd taihllM atomenta; toe hi(h-lpn>aaato element 
being • ataltodtow torbiae, opmtlaff et 1,S00 revolu* 


jt at 750 nvolntioM per 
mtoitto- The nuMtotoe la of toe reaetien type toron^- 
oot, aOd eomparatively low blade veeda are involTed- 


Daafer Stgaale at Grade Groaatoia.—The Lehigh 
YaHey Railroad ia inataUing at highway grade oroadoga 
danger alcnala whieh should prove to be very effective. 
Aa noon aa a train eomea within a mile of toe oroeaing. 
toe aignal ahowa a red light and a g ong that ean be heard 
five hundred yarda away begina to ring. Roto warmaga 
eontintie to aet until the trato haa paaaed, when the gong 
oeaaea and the red light ohaogea to white. Should toe 
wirea beoome deranged, or ahould anything happen to 
toe the aignal on the dlak flaahea to danger 

and remaina there until repaira an made. Nothifg short 
of aotual demolition can prevent toe aignal from working. 

OMatraeha Slide le Cut Througk.—The gnat Cu- 
ouraoba aUde on the Panama Canal (whioh, it will be 
remembered, filled toe Culebra out in toe interval 
between toe eeaaation of exoavation and toe flooding 
<rf toe out with water) haa at last been out through, 
toe opening having reaehed, aeoording to the last dia- 
patohes, a d^th of 40 feet bto>w the present level of 
water in Oatun Latoe and in the out. A vessel oarrying 
oartoin offleiaia of the road paesed through, and now that 
toe large floating dredges are at work, it will not be 
long befom toe whole width of the out haa been oleared 
of toe aUda. 


fifew Steel Benlpment ter the Nfw Raven,—The 
flrat of toe naiw steel ears ordered for the New Haven 
road hae been reeeived, and by toe end of the year 
it ia estimated that twenty-five of tbeee wfU be ptaoed 
in aervioe. The oar is 80 feet in length, and hae a seating 
oi^awiity of 88 persons. The heating gystem is regulated 
automatioaUy by pressure. Each oar is furnished with 
ita own lighting system, toe ourreat being generated 
by a dynamo whioh ia run by a belt attached to the oar 
axle. The floor eonsiats at sheet steel with a oomposi- 
tkm ooveriag that is fireproof, and the oam are also 
proteoted from the heat In summer and cold in winter 
by a heavy Insulation of hair felt and asbeetoa. 


A Sool and Duet Gage.—Aooording to the BleelH- 
i^R, an organixad attempt to measure, by means of 
inatrumeuta standardised by toe Smoke Abatement 
Committee, toe extent of toe soot and dust existing 
in toe atmo^ere of several huge towns and cities in 
toe United Kingdom haa been undertaken, oommenoing 
from the first of the present month. The instrument 
to be used follows the principle of the rain gage a 
given area bdng exposed to oatoh all solid matter that 
either falls by gravity or is borne down by rain. This 
is ooUeeted in a giass reeelver placed beneath a duot 
leading horn the ooUeoting surfaoe. The reoeiver will 
be removed once a month and replaeed by a fresh one. 


Teat of Aahekan Dam Shaft—With the exception of 
some finishing work in the Garrison tunnel, the Catsldll 
Aqueduct is now practically completed from High 
Falle to HiUsviUe Reservoir, whioh Uos on the outsldrta 
of New York city. On November 11 to water from 
toe Aehokan Dam ipi sent through one of the great 
shafts of toe Aquaditiot, namely, al^t No. 1, whioh is 
situated at Stone Ridgn. The water reaohea a point 
seven bunifamd feet bitiow toe aurfeoe, at whioh level it is 
oairied l^W the Rondout Yalley for a distance of about 
ate milek, The teat was bompletoly imoeeBiful. Other 
shafts wlU be tested in toe same way, suaoessively, until 
toe whAle ayetem haa been tried oiit. 

bJteaina in Anatmlfab—It Is interesting to 

reooQact; salrs tbs IfngitiMr, tokt over n very large 


nrsA of Austtolia. and aspeetelte when toe rainfall is 
Sghli, U te jmsaible to top u appaMiitly inexhaustible 
ai^pidY df arteaian watet bir boring. In toia any much 
baa basn added to toe ^atoa of Uogo ttoeto of oountiy, 
bdto fto dtoto; oatltyiiur *nd productive pur- 

n^; , mrnk' dfttobptonhto to>^d aecto to Indioate 
area ]s;aii^,gma.tor tiMin.waa at first 
M^M)ia^''-yto>'aoipc govem* 

Ml tetefav Idr imtot. on toe' aoutoera hmita 

l«niii''in toa'i-nelitMbtolitod' ot lake 
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Eleetridty 

BecMe Wlndew-eleaalaf Dovlee.—Aooording to a 
praes report. Admiral Prince Henry of Prussia, brother of 
the Kaiser, has invented and patented an electrical device 
for olenning toe windows of automobiles in rainy or frosty 
weather. The device is set in operntion by the prowing 
of a button. 

Bdectrle Balletin Board.—A large electric news bulletin 
board has been erected in Dayton, Ohio, with whioli 
news is spelled out in luminous letters measuring 28 by 22 ‘ 
intoes. The announcements may be read at a distanoe 
of four bloeks. The board haa a capacity of four lines 
of fifteen letters to toe line, and is operated by a key¬ 
board similar to that of the typewriter. 

Electrte Tehlele Cenens.—The Electric Vehicle Assooia- 
tion of America estimatee that there are 87,000 electric 
vehicles in use in the United States, of which number 
about 25,000 sre pleasure ears and 12,000 commercial 
vehicles. Chicago holds the record with 2,8i>0 vehicles. 
New York with 2,000 comes second, and Cleveland with 
1,800 comes third. Forty per oentof New York’s motor 
trucks are rteotrioally driven. 

U^tning Conductors oa St. Paul’s.—Now lightning 
conduotora have just been installed on St. Paul's Cathe¬ 
dral in London, and in the oourse of this work the interest¬ 
ing dlsoovery was made of a part of one of the original 
iron bar conductors erected about 140 years ago under 
the supervision of Benjamin Franklin. This bar, whioh 
was inside one of the towers and so not exposed to the 
weather, was still in a good state of preservation. 

Motor Tracking at Night.—In his presidential address 
before the Eleotrlo Vehlolo Association of America, 
Arthur Williams suggested that traffic congestion in 
New York mid other busy cities could be relieved by sul>- 
Btituting night for day truoking. There is no reason why 
wholesale trucking could not be done at night. GixhIs 
may be moved friim the tenninala to warehouses and the 
moving in large quantities of merchandise to the large 
department stores does not have to be done in the 
daytime. Mr. WitUams even suggests that coal might 
bo delivered to our large biuldings at' 'night. When the 
streets are not occupied by other traffic, greater speed 
may be maintained and delivisies may be made in less 
time. 

1400-Valt Line In Holland.—A short interurban 
traction lino is now in operation in Holland oonnocting 
Leyden with too two towns of Katwyk and Noorwyk. 
It runs on the continuous current l,20(>-voU system and 
is standard gage, using double track for the most part. 
After leaving the city limits, the road reaches the town 
of Rynsbutg three miles away and at this point it 
divides into two branches which run to the two places 
just named, these being sea beaches on the North Boa, 
lying at 6 and 7 miles respectively from town Current 
comes directly from the Leyden central station without 
too use of substations. Trolley wires are held by middle 
poles betwaeo tracks carrying double bracket arms 
Trains run every half-hour and are made up of a motor 
car and two tnulers. Motor can have two end cabins 
for controllers and carry two 100 home-power motors 
which take current at 1,200 volts by pantograph trolley. 

Garboaa for Searchllghta.—In moet'aearchlighta the 
rays oome from the poaitive orator, and the important 
point is to have a steady ore. This is about satisfied 
by the use of a negative carbon of small diameter, 
but with large apparatus using heavy currents, the 
small Qorbon soon Ijeoomes red for quite a length and 
bums up quickly. Should the small carbon be inclosed 
in a tube, this will cost an objeotioualile shadow. Qer^ 
man oonBtructors reduce the wear of the negative 
carbon by placing it in gas or vapor containing no 
oxygen and which takea oA toe beat. Again, length¬ 
wise or oroas grooves in toe carbon increase its radiat¬ 
ing surfaoe. By using a oino in the oarbon, of a refractory 
material, toe carbon consumes faster toon the cure and 
this produces a fine point. A good method is to use 
a current of ooal gas escaping from a pipe, ami this 
gas can even be lighted witimut harm. Bolids or liquids, 
such as naphthaline or pettpleum, can also be vaiwrisod 
by toe heat of the arc. 

A Keadtag Optophoaa.—A year ago an instrument 
was developed whito enabled a blind person to discover 
the whereabouts of windows, %hte and light objects, 
by sound. This instrument, known as toe optophone, 
made use of toe varying resutancss of sdenium cells 
wlien exposed to light, and made known the presence of 
ligkt by moans of a telephono. The ^ipsratus has 
since b^ improved, to the extent that it is now poXsible 
for a bUad perton to read type. So tar the smallest typo 
‘ that nMy be suooessfuUy read is an inah hiflfii and it must 
be phatagraitoed ^hlte, aa a traoqiareiuiy. The letters 
give various ofaaMoteriatis anvmds. Aa described in the 
Khwftieten, "toe two eeattesd strokea of H or M give a 
chaoanf notes, tlMiBld& atroke of N gives a falling 
gamut, toa toxeeJhotiaOltol itrokas tit S give a chord and 
toe owved tinea 0 attl B give toaraeteristio flourishes 
of aottnd. The alplutoet <ff capitals can be learued in 
about ah hour, and onoe {earned, the process of read¬ 
ing way beoofflfi aa impld aa that tit reading by sight.’! 


407 

Science 

The Humors of Science.—Among the list of new 
books published m a recent copy of Nature we find the 
following: ‘ Ittt cs wnhr dass 2x2 = 4 ist" (Is it (ruo that 
2x2«4) by Fred Hon Firxl volume 6iS paget. Pub¬ 
lished by K. IlciTiickc Wo leave it to the reader to 
make his own olmervatioiiK. 

The Return of Peary’s Record.—It ih reported that 
the record deposited by Peary in a cairn at Navy Cliff 
on the northeast coast of Greenland in .luly, 1SU2, has 
been returned by Knud Rasmussen, tlie Danish explorer 
whofound theri'oord. The Danish government, to whom 
the record was sent by Rasmussen, has officially trans¬ 
mitted it to Admiral Peary. 

The Results of Anti-typhoid Inoculation among tlie 
French troops in Algeria and Mormico during 1012 were 
reported by Prof Vineent at the recent InbTnatioiial 
Medical Congress in Ixmdon. In western Monictsi, 
while about sixteen jMir ctmt among the non-moeulated 
contracted the disease, only one m .'i.tXXJ among the 
inoculated did so 

Hann’s Lehrburh der Meteorologie. There is per¬ 
haps no branch of seienoc in which a single text-book 
holds a more dominant plaeo than does Haim's Lehr- 
hueh in meteorology. It is, therefori', interesting to 
leam from a note in Setenee that a revised edition of 
this work IH m an advanced stage of preparation and 
will shortly Imgiii to appear in parts. The author ex¬ 
pects to mmplete the work in the autumn of 1!)14. 

Rubber From Wild Lettuce.—A study by C' P Fox 
of two species of wild lettuce, Lnrluea ranadenmn and 
L Se.nrinla, both common in the northern Uiuted Btates, 
shows ilmt the former contains 2 19 and the latter 
1.58 per cent of a good quality of rubber As the plants 
also noOtem laetuoarium, which is a recognized drug, 
it IS suggested that they might lx> profitably exploited 
for both these products. 

The Purification of Public Water Supplies.—This 
IB the subject of an important memoir by George A. 
Johnson, published as Wster-Supply Paper 315 of 
the U. B Geological Survey It includes descnptious 
and illustrations of all thi> principal filtration plants 
in the United States, together with a full aecoutil of 
the recently develoixid melhods of w'ater stenlizalion 
with byiMiohlorites, and the melhods of water softening 
used at a number of municipal plants in this country. 

The Chemical Intensity of Sunlight, togidher wi h 
Its fluctuations, has lieeii investigated by a greal, variety 
of methods, with hardly coiniiarable results One of 
the latest undertakings of this kind was earned out 
at the Hawaiian Agricultural Experiment Station, 
in co-operation with tlie I’liilippine Bureau of Science. 
Using a solution of oxalic acid m the presence of uranium 
acetate, it was found that the actinic effect of the sun 
was highest at the spring and fall equinoxes, and lowest 
at the summer and winter huistices 

Aerated Waters In India. A consular re|X)r(, states 
that the enormous number of BraJimiiis and Moham¬ 
medans 111 India whose n'ligions strictly jirohibit the 
drinking of alcoholic beverages are finding in aerated 
water a substitute that violates no religious principle, 
Among natives of tlie stnelest caste prejudices, who 
are ordinarily careful not to eat or drink anything that 
has been pn'pared by persons of oth(>r castes, no obji‘0- 
tion seems to be raisisl to ai'rated waters, which lieing 
made by machinery are coiisidcrc'd froi from con¬ 
tamination 

An International Institalc of Social Statistics.—An 

international instiUibi is being fonned to colli'ct and 
compile figures on subjects which are barometers of 
financial, industrial, trade or six-ial eonditions. It is 
proposed tlmt monthly figures of the subjwiis mentioned 
shall bo cabled by the different nations on a given day 
each montli to the office of llio iusUtute for iininediate 
publication in a form ready for comparative use by 
business men. There is no doubt a gn>at scope for work 
of this kind, and it is to he liop<'d that tlie proixised 
international institute may fulfill successfully tins very 
important function. 

Sea Routes to Siberia.—From Uin<« to time the 
SciBNTiFU' Ameuican lias recorded tlii- attempts lliat are 
being made to establish regular sea routes to the Arctic 
coast of Siberia from the Eurojitsin side and also by way 
of Bering Strait. On August (illi Dr. Nansen left VanlO, 
Norway, in Iho steamer "Korreei” for the mouth of the 
Yenisei River. A Russian gtivernment cargo is to be 
carried to the Yenisei and a private men-antile cargo 
on the return voyage. As we have previously niport43d, 
the Russian nulhonties nsieiitly estahlislieil wipoless 
stations on the Yugor and Kara Straits to notify vessels 
whenever these ontranoes to Kara Sea ar*> free from loe. 
According to the ropprts thus rw-cived, the “Korrect" 
wilt pass through one of the straits mentioned, or thr^iugh 
Matyushin Strait, or will oireumnavigato Nova, Zemlila. 
It ia hoped that Dr. Naiisem will obtain some tidings 
of toe missing Bruisloff expi^ditioii, which undertook 
last year to make tlie Nortluxuil Uassago by way of 
Bering Strait. 




T he orKaniKiDH inhabiting th« bottom of the eea 
liavd, until recent' times, boen omitted from the 
doope of Helen tiflo investigation, and the fauna and 
flora of caverns, so remarkable on aoeount of their 
peculiar eonditionH of existence (absence of light, uni* 
formity of tomperatuwi, etc.) have likewise been 
neglected by scientists until quite recently. 

A FVonch naturalist, M. Henri Oadeau de Kervillo, 
in connection with his excavations while searching 
for remnants of prehistoric man, discovered a large 
cavern in an altandoned quarry near Bt. Poor. Being 
greatly interested in speleology, he decided to prepare 
this cavern at his own expense as a laboratory for 
investigating underground life. This remarkable in¬ 
stitution, on aceount of its scientiflc importance, bos 
created a groat interest among wiientists in general. 

The laboratory is situated in calcareous rock and 
comprises a staircase, a corridor, a ventilation chamber, 
a vestibule and the lalioratory NKims proper The 
last include a zoological and a botanical ball and a 
back room. Apart from the stairoafie, corridor and venti¬ 
lation chamber, the whole laboratory covers on area 
of no less than (571 square meters. 

To the left of the entrance there is a concrete water 
tank of 2,025 liters capacity. From this the water is 
rxmveyed Uirough an underground conduit into two 
sheet^metal tanks in the zoology hall where aquatic 
animals are kept. From the entrance door there is 
a concrete staircase of forty steps leading down tu the 
corridor mentioned above. On the left is the ventila¬ 
tion chamber which, through windows fitted with iron 
blinds, oonimunicntes with the corridor and vestibule. 
The ventilation of the laboratory is excellent. Even 
after many hours spent there, one never has the least 
feeling of being in confined air. Ventilation is effected 
tluYiugh the entrance door, the ventilation chamber, 
a ventilation window m the zoology hall and a large 
nxitangular cLunney in the outer wall of the two labora- 
tojy balls. This wall is hned with a thick layer of 
earth and stone to protect it against atmospheric in- 
fiiieni’cs A sunshade on tlie western window of the 
botany hall proUntls this against any reflected day¬ 
light Imble to enter through the ventilation chimney. 
Bmce the lalioratory lies in the open country the air 
in its interior is. of coursii, of the greatest purity, which 
is most important in connection with any research 
work on underground organisms 

In the vestibule there is also a tarred linen curtain 
which, in bnght daylight and especially in the event 
of the sun mys striking the entrance door, wards off 
any reflected light. As there is absolute darkness in 
the two laboratory rooms, there is no need for the walls 
and eeiliiigs being blackened. In front of the pro¬ 
tective curtain is a tabic for prepanng the plants to 
be used for experiinentaJ purposes; behind this table 
is an insect, cage 

The zoology hall contains four aquaria, the two slieet- 
metal waUir tanks above referred to, sixteen concrete 
troughs, a sink, a concrete slab, and on two long tables 
twenty-four woo<len boxes. Home of tlie oonorele troughs 
aiti fitted with lids, thus preventing the animals kept 
therein from escaping. The water from the four aquaria 
is discharged through a tap into buckets; a hand 
pump or syphon serves to renew the water in the iron 
concrete trouglis Since the air is saturated with 
moisture there is‘practically no vaporization of water, 
and on account of its low temperaturci the water deogys 
with extreme slowues^ thus neoessitating a redewgl 


at very rare intervals. On the wall there are several 
small outlets to the dtsoharge conduit, into which any 
superfluous water is poured. Candle ianterns with 
yellow and green glasses are used for lighting. These 
allow sufficient light to pass, though arresting practic¬ 
ally all chemical rays. 

The liotany hall oonUuns four border-beds containing 
a layer at least 70 centimeters thick of vegetable soil. 
There are also provided a small stock of vegetable soil, 
a shelf ll.fiO meters long and O.fiS meter wide, an iron 
bracket 2 meters in height and a small table. In the 
back riMim are stored some insect cages of wootl and 
wire gauze. 

The temperature of the air (generally 6 to 9 deg. 
Cent) varies only a few degrees in the course of the 
year, in spite of the excellent ventilation. The water 
temperature throughout the year is 7 to 8.5 dug. Cent. 
M. du Kerville does nothing to prevent an increase 
of temperature in his oavem lalwratory. However, 
when the outside tempwature is excessively low, as 
an additional precaution he puls a straw mat on the en¬ 
trance door, which, though interfering in no way with 
ventilation, constitutes an offeotiial protection against 
the ooid. On account of the uniform temperature, the 
great moisture of the air and the perfect darkness 
any plants and animals studied in the laboratory are 
under practically the same conditions as in real gmttoes, 
and the institution promises to prove of the greatest 
utility to Hcientiflc investigation. 

Animal Training by Magnetism 

MONO the various appllcutlons of the elcctro-mag 
net there is one which, while not altogether free 


Botany Hall, where underfroand age 

■Uidied. • 


from the Imputation of bnmbugglug the public, baa at 
least the merit of much Ingenuity, and may suggeot 
other and more creditable aervlceo. 

A genial showman, not so very long ago, happening 
to see the case with which a powerful lifting magnot 
was used to handle material, conceived the Idea of em¬ 
ploying a similar device to assist the perfonnancet of 
u "trained" elephant The plan was nothing leaa than 
the use of what might lie called magnetic stendla, to 
enable the Intelligent beast to appear to solve problema 
in arithmetic and write answers to simple questions. 

It was found entirely possible to train the elephant 
to take up in his trunk an Iron holder containing a piece 
of chalk, and to move It about over the surfhee of a 
blackboard. The problem lay In tlie oonverslon of 
these aimless scrlbbllngs Into intelligent and correct 
answers to queatlons put, either by the trainer or by 
the audience. 

The sight of the lifting magnet gave the showman the 
clue to bis solution. Before long his exhibition included 
a wagon with n blackboard side, as thtii as might be 
conveniently made, and containing within It a complete 
equipment of large letters and flgores arranged as 
poles to a iKiwerful magnet, which could be held up 
against the inside of the blackboard by an attendant 
The attraction of these magnetized syiubcls was snffl- 
dent to guide the holder in the trunk of the elephant, as 
It was aimlessly moved over the surface of the black¬ 
board, and thus the Intelligent animal was enabled 
to Impress the admiring audience with his abtUty to 
write the sums of small numbers and do other things 
Indicative of the posseaslon of hninaii reasoning powers. 

In view of the Interest now expressed In intelligent 
horses and similar animal marvels, It may lie of Inter¬ 
est to examine tbe extent to which the latest develop¬ 
ments, in applied sdonce are being used In such fields 
as the entertainment of a circus audience. Possibly tbe 
explanations which this line of Inquiry may suggest 
will be as entertaining as the show Itself, and very prob¬ 
ably further appUcations will occur both to shuwmau 
and scientist. 

EnseagiTe Whaling in the Sonthem Otsean 

W ITH the recent great development of whaling in 
southern latitudes has arisen the danger that some 
of tbe favorite whaling grounds will somi be workvid 
out. Thanks to modem methods and apparatus, whal¬ 
ing Is much more deadly to-day than it was In the 
palmy whaling days of tm last'century; not only are 
more whales of a given species destroy^ In propoitloa 
to tlie number encountered by tbe whalers, but It is 
now profltable to hunt species that were A>rin«‘]y not 
thought worth the attention of whalera During the year 
1911 about 17,000 whales were caught In the southern 
hemisphere, yielding 000,000 barrels of cfil, valued at 
18,700,000; and the total catch In 1912 Is supposed to 
have bem 10 to 2S per cent greater than 10 1011. la 
Bonth Deorgta, where the whaling stations are leased by 
the British government to a Norwegian firm, 7,000 
whales were captured In 1911, Um awcleH hunted In 
that vicinity being chiefly rorquals, whHi WOW ones 
left In peace by whalem m account of thHp WtaHvOiy 
small y£t)d of oU and whalMe, The BriflMh Colonial 
Dfflea-haa jnst sent mibt Ba(n«tt4!>|b»wn W this 
whaling ground to ascertain muimt JlAh WiwW stshd 
In dan^ of extennlnatioH. He is aoponiipaniad by a 
taxMamIst of the Hriiliab Musahm, who wtif 
hank spaoittOiw lor the 
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What Is Old Age? 

Carrel’s Research on the Mechanism of Physical Growth 

By Genevieve Gnuidcourt 


I N aw ntgitMwDoe of ttie otody of arti- 

llelAU^ trowta ooDBMtlv^ tbMue a« It appUcm to the 
probtenifeii of devehipiBent nod doctay, 11 1« well to keep 
in ndtad llMit la tbe nipportlBfc tlmne of tbe body; 
the oaiHf dumiaiMiital tiaeuefi betof two in number— 
the ette tMW wbleb the akin and nerves 
develtgi^ had the one which malceB up the 
gastrO'latOBtlanl tract and tbe oriiaos 
wbldh ha^e to do with supplying food and 
oiygen to the body. 

The fanctton of connective ttoeue la not 
uniform. It comprises bone, cartilage, 
ligaments, etc. 

tbe network through which the lymph 
paaseijb The cells In this network are en¬ 
dowed with special properties of growth 
and play a moat Important rdle In bring¬ 
ing about repair when tissue Is injured; 
they, In fact, form tbe scar In the wound. 

According to tbe work assigned It, the 
texture of connective tlasne varies; It may 
be In whole or In part composed of fibers 
or elaatln, or Its structure may be con¬ 
sistently Intracellular. Occasionally, the 
pi^wnderanoe of elaatln In tbe fibers con¬ 
verts it Into true elastic tissue, significant 
of Its mechanical adaptation. 

Approximately three quarters of a cen¬ 
tury ago the origin of tissue was definitely ascertained 
by Hchleldeu and Hwanu to be the work done (In process 
of division) by the Individual cell. Brown had already 
discovered the cell nucleus, and Wagner had said the 
egg was only a cell. 

Olande Bernard made known the law that forms the 
starting point of Carrel’a investigations, 1. e.. that tbe 
life of an organlam la dependent u|s>n the Interactions 
of Its cells and of tbe medium Ui which they grow. 
Thna tbe problem of nnderstanding tbe means by wbleb 
tbe body develops, and why It must undergo (at least 
in our present state of knowledge) more or less early 
deterioration and death, resolved Itself Into learulug tbe 
character of these Interactions. This was obviously Im¬ 
possible until the wonder was wrought of growing tissue 
outside the body, and so making the process susceritible 
to detailed microscopic observation and experiment. 

Carrel's first efforts after his success iu keerdiig these 
tissues In a state of Indefinite multlpUcatlun (“per¬ 
manent life") warn directed to studying the manner In 
which the medium affects the life of the cells. 

Tbe earliest medium was specially iirepared blood 
(plasma) from full-grown dogs or etatekens. It was 
soon apparent that the older the animal from which the 
blood was taken, the less rapidly and extensively tbe 
tlasue grew In It, while In tbe blood of the relatively 
old animal, the Increase became so slight as to be prac¬ 
tically fdl. 

Comparative experiments were then made between 
the effects of the plasma of animals whose ages were 
respectively five months and five years. The results 
showed enormously greater activity on the part of the 
blood of the growing animal, the rate being sometimes 
half ns much again. 

The conclusion reached was that when an nalmal at¬ 
tains Its slae (that is, when its tissue stops grosing), 
its blwid undergoes ttrogresslve changes until it lacks 
more and mure and at last nearly all of the d.vnamlc 
power of youth. 

Non, tbe «)uestluu was whether the old plasmii could 
be given the force of the young, so fur as Its activity 



(PbutogMphs bf courtesy ot Jtttntai 0 / gsiMrtaMstoi IfedMss.) 

on growing cells was concerned. This whs accom¬ 
plished by mixing It with Juices extracted from the 
embryo When the plasma of young animals was modi¬ 
fied In the same way, a greater prop4»rtional liirrease 
In Its activating power resulted In this connection an 


interesting aeries of ex|ierimeiits was made with a 
Htruin of connective-tissue cells which had bi'cn kept 
In artificial life for more than slxtetni months 
It was divided Into two parts, A and H; A being 
grown in adntt plasma, white H was placed In a mo- 
dtum composed of two i»arts plasma and ono imrt em¬ 
bryonic Juice. In two days, tbe ring of new tissue 
around It was three times greater than tlmt around .4. 
The cultures were then wasliml In salt solution (this 



Fig. 2.—Seven-day incubator growth. 



Fig. i^hoifinff * f«rty'<eiglit'iwiu’ growth of 
tlaaiW tfroas a teat tube euttlvatton aged four- 
tean oumtlia). 


partlcnlar process being the condition of their "|ior- 
manent life"), and the exitorltnont was ro|K*atod, W 
grew practlcaHy at the previous nUe, but 4 was sla 
liouary. (See Fig. 1 ) 

Tissue passed through salt solution 1:40 times doiibltvl 
its area In 48 hours .4notl)er growth 
washed S7 times Increased Us volume I,') 
times iu 10 days sttll unotlier, under 
siasHal conditions, augmontoil "more than 
lirty times In sl.\ days" 

These rapid growths, however, could not 
dupllculed in normal plasma, the 
further misHfylng of which was under¬ 
taken In one case It was diluted. In an¬ 
other substances were added to It. or 
again Its reactive power was changed or 
Us osmotic tension made greater or less 
By measuring the extent of the new growth 
accumulated between passages tlirough 
salt solution, it was easy to estimate the 
varying effects produced l>.v the different 
media. The relation lietweeii the extent 
of the growth and the iwrtlcular character 
of the medium was always the same 
Dr Carrel says:* "As the rapidity of 
growth ot a tissue deiiends so much on 
the composition of (be medium. It may be 
come possible to use as n reagent of tbe 
dvnamlc >ahie of the humors of an organism, u strain 
of cells adopted to life %n vitro.’ If humiin connective 
tissue cells could lie preserved in a condition of rs*r- 
maneut life, as connective tissue cells of tlie chicken 
arc preserved, the value of the plasma of an indlvlrhiiil 
might Ive Hpprev'lated* by the cultivation In It of a grouii 
of these cells and by the oliservation of the rate of 
their multiplicutlon. These observations would r»erhaps 
give some Indication of certain values of the blood of 
an organism and iiosslhly some clew to its age," 

It became evident. In the course of experlmont, that 
the activity of tissues was apt to vai.v, alike lu the same 
body and In their own parts Was each ivartlcular con¬ 
dition permanent, or did the dynamics of the cells 
change through the action of the medium upon them? 

To determine this ivolnt, several plwes of tissue, eaeh 
having Its ovvni peculiar dynamic power, were cultivated 
In media exoctly alike. For a time, differences in the 
character and extent of the growth wer(> marked Then 
the Infliiem-e of the medium Iwgitn to loll Measure- 
meiil of changes undergone on the part, In turn of a 
fast and of a slow growing tissue, showed that the 
former had lowered Its activity one half in forty eight 
hours, while In the same length of lime, the latter had 
multiplied Its activity hy six. This iinwess continued 
until the level of uniformity was reached when the con¬ 
ditions of growth remained vsinnl In all cases 
Therefore It was evident Ihul though In the Ivegln- 
nlng certain substances which the tissue had accumu¬ 
lated had the effect of accelerating or retarding (ns 
the cn,se might l)e) Its activity in the medium, yet In 
the course of time, the mwllum operated to overcome 
theae conditions and bring the growth under the laws 
of Us own sisHial meclmnlsm 

Further ex)K'rluients were tried, some with cells whose 
growth was stationary Results all polnleil to (he same 
conclusion. 

Thus the auni of invostlgatlims on (he mtlueiice of 
(ronilun,;/ on iwi/i i/0 ) 

• .Vrtittdnl llfi * " l‘'^llri.(itMl ( ■'! 



Fig. 6.~S«vaiit]r4wo-hour growth (after being 
paoMd 155 tiraaa through aalt aolution, but not 
waahod in it aa in Fig. 9). 
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The Mobile Army of the United States I '; 

Its Organization, Equipment and Method Of Gyrations 

By a Major of the United States Army 


T ilO IlcKular Army of the IJultMl Htatea lu time of 
pence cormlstn of thirty reglnietil of Infuittry, fifteen 
leKlmcntM of cavalry, six rejrtnieiita of fleW artUtery, 
iiiid the count artillery, together with the varioun auxil¬ 
iary troopn ami nliiff departmentn. The auxiliary troops 
eomprioe tlie eiiKlnet'r, algna’l and wniltary troopn. The 
ntnlT departmentn are the (teuentl Slatf Oorpa, the 
Adjutant Oeuernl’n. lnMva»ct(ir (leiiemrn. Judge Advo¬ 
cate Gfliierarn, and Ordnance l>epnrtmentH; Quarter- 
inaNter, Medical, and Kigiuil C’oriw; the Oortw of Engl- 
neern; and the lltironu of Iiinular Affulrn. In addition 
there are the I’rofennorn of the Military Academy. The 
I’hillpplne Scotifn and tlie I'orto Utco Ileglnieiit of In¬ 
fantry are also a lairt of the Itegular Army. 

The Infantry, «'avnlry, aiid field artillery, together 
with the |>rorK?r proiMirtionn of auxiliary tnaips and of 
the staff deiHirtnientH, compose the Mobile Army wlilCh 
is avnilaiile at nay time for service In the field, that la, 
anywhere It may la> denlrable to semi them. These 
are the tnsiiis w’hich would t»e orguiilswl lnt<i armies 
to Invade a foreign country or to rejK‘1 invasion. 

The t'luist Artillery ('ori>s Is a 11*011111081 arm specially 
I rained to handle the large cannon and the snliinurlne 
mines Intended to prevent a hostile navy from enter¬ 
ing our harbors and caiiturliig our seacuast cities, naval 
stations and dciHits of supplies These troops are 
trained to a certain extent as Infantry and might he 
NO u.swl In an emergency. As, however, their sisjclal 
work Is too twhnicul to jicrmlt of their being readily 
replaced, and as tbelr withdrawal would require that 
I lie navy should remain nt home to protect our r«‘rts 
rather lliaii to sock the enemy’s navy, knowing that It 
had a secure hasc la*hlnd It. (he use of (loast Artillery 
as lain of the Mobile Army cannot be reUe<l upon. The 
present strength of the iVaist Artillery Is about 800 
officers and 16,(KX) enlisted men The men are armed 
with the Infantry rifle, and, us previously explained, are 
drilled to a certain extent as Infanlrj’ 

The I'hlUiiplne Scouts are recruited from the lullvcs 
of the Philippine Islands The company offic*'rs are 
mostl,\ Americans, prlncliuilly ex-iiun-oommtssluned offi¬ 
cers of the regular army. 'I'bere are a few iiathe com- 
jaiiiy officers. The senior ofilc(*rs are officers of the 
regular anny, siieclully dctnlbsl for this duty. The 
present strength Is nisait 0,U(Ni officers and enlisted men 
The Porto lUco regiment of Infantry consists of two 
battulloiiH of four comiiuides each. The officers are 
obtained In the same way as for the Philippine scouts, 
and the enllstwl men are all natives of Porto Klco. 

The mobile army Is organlrwd Into four divisions and 
a cainlr>’ division Of these triwqis, three divisions and 
the cavalry division are within the territorial limits 
of the Pnlted Hlales. except such troops ns are lu the 
Hawaiian Islands. Alaska, and Panama. The other 
division is In the Philippine Islands 
The conipon.’i, the trof)[>, or the battery, depending on 
the branch of the service, is Ihc basis of urganlKatton, 
that Is, the smallest tactical and administrative unit 
The infantry oomimii.t consists of one captain, one first 
and one second lleuteniiiil, and seventy-five enlisted men. 
'I'hts Is the iieace strength The men are now supidied 
wtlli the newest presc-rllssl eqnlpmeut, and are thor- 
oiigbly ready for cfTts-Ihe field service. 

The troop, the smallest cavalry nnlt for administra¬ 
tive puriHises, Is ci<iinuiinded by a captain, assisted by 
one first and one second lieutenant, and has an enlisted 
|s<Hee strength of sixty-five men. The men are armed 
w'ltli the rifle, pistol and satn'r, and are trained to fight 
ellliei on fisil i>r monntfsl 

'I’lie battery Is Hie sinallesl udminlstrutive and tacti¬ 
cal unit of till* field artillery It is eoroiuaudcHl by a 
captain, assisted by two first and two seeond lleuteu- 
nnts, and on a iieace footing has an enlisted strength 
of one hnndrisl and thirty-three men. Kach battery is 
eburged with Hie Uaiidlliig of four gnus, elHier light 
(.‘t-lneli) or mountain HlPT-ineU) Ammuiilttoii for the 
light batteries Is carried in eiilssons, each drawn by a 
team of six horses Amiiiiiuitloii for the mountain 
gnus, ns well as the guns Hieuiselves. Is carried on jiack 
mules The officers, noii-eonimissiuned officers and a 
f(*w Niieelallsis only are mounted, the remainder of the 
eomninnd travels on foot. In the light batterlCN the eu- 
Hn* eouimaiid rides. Officers, tuiu-eoinmlssioned offleera, 
drivers and certain s|»ecliilists are horsed. Tlnx* enn- 
iioiieers all rld<* on the carriages. The weight liehiiid 
each teuiu horse amountji to about one thmisand pounds. 

I 'omratrad to loads liebiiid draft horses In civil life this 
does nut '.iliiSHir to Is* much of a loud, but It must Itc 
r(*meml>erod that nt certain times high sjieed Is rwiulred 
oi the urtlllerj* anlnmls, n*»t to ajmk of poor roads, 
brokeu couiitr/and other dlfllcultles meldom met with 


In ordinary commercial traffic. 

When taking to the field, each company and each 
troop Is supplied with one escort wagon drawn by four 
mules. Each battery Is furulahed with four such 
wagons, two drawn by horses from the battery and two 
by mules. All wagons and all mnles are the property 
of the (jiiartermaater Corps of the Army. 

We have touched In a general way on the smallest 
tactical units of the service. There exist lu addition 
the Engineer, Bigual and Sanitary troops. 

These troops are all organised Into companies and 
liattultoiiH. The enginetw troopn are charged with 
pioneer work, such ns r«*nd rt>paltiiig, rejaitr of bridges, 
cU>niing away of otjstruetlous in the nature of wire 
entaiiglemeiilH, blocked roads, etc., ns well as the trans- 
(Nirtatlon and use of bridge material for the construc¬ 
tion of iKUitism brkiges. The actual construction of 
trenches and other light field works Is the task of the 
trotijis that will use them, but lu cases of siege or siege 
oiieratloiis, the engineer trisips aided by civilian labor 
win have entire control of the execution of the work. 

('onimuiilcutloii ls*tweeii the larger elements of a 
command from Army Ibsidquarters through the divi¬ 
sions to the brigades is mnlntuineil by the Hlgtial Oortw 
tr<H»ps, by menus of wireless telegraph, ordinary tele¬ 
graph, teletdioiies, lanterns, rockets, etc. This work 
Is technical as well ns tactical, and 1ms been brought 
to a very high stale of efficiency. The instruments In 
coromou use are excellent lu character and of a kind 
tborongbty suited to field work 

The sanitary troops are distributed among the varl- 
<ius reglroeuls of infantry, cavalry and field artillery. 
Their duties |>ertain to the battle field. Besides those 
so detailed there are amhulunee coinimules and field 
hospitals, conlroUed by the Medical Corps, for the traus- 
IKiriatloii and care of the wuundt'd after first aid has 
l*een administered at the regimental dressing stations. 

Krom the companies, trw[»>, and batteries we advance 
to the battalion and squadron. The Infantry iuittallon 
Includes four companies and Is the command of a 
major, assisted by his staff—one adjutant, one quarter- 
muster (lioth lieutenants). The cavalry troops arc or¬ 
ganised Into sqnudroas of four troo|M, commanded by a 
major with the same staff officers as the Infimtry bat¬ 
talion. The artillery tiutlallou embraces three batteries. 
The battalluu and siinadron are merely tactlcnl (fight¬ 
ing) nnits 

Battalions and squadrons are groutted into regiments. 
In the Infantry and cavalry three battalions or three 
squadrons, while lu the field artillery two battalions 
make a regtroenl. lloglments have a distinct deslgna- 
llon, and are iiermniient organisations. Each regiment 
Is commanded by a colonel, assisted by the lieutenant- 
colonel and the regimental staff, consisting of one ad¬ 
jutant and two supply officers. Each regiment of in¬ 
fantry and cavalry has Its own machine gun company 
armed with four Colt machine guns. To eadi regiment 
Is assigned a chaplain, medical officers and sanitary 
triKips. 

Ttie regiments are further grouped Into brigades of 
infantry, cavalry or field artillery for tactical purposes. 
Brigades normally consist of but one branch of the ser- 
vlc<>, so that they arc spoken of ns Infantry brigades, 
cavalry brigades, etc. A brigade Is the command of 
a brigadier general lie Is allowed a brigade adjutant 
with rank of major, and two aids, with the rank of 
lieutenant. 

These brigades are In turn grouped to form the divi¬ 
sion. A division Is normally organised as follows: One 
major general, commanding; bis staff, consisting of 
one chief of staff (colwiel), one assistant Chief of staff 
(major or oaiHatn), one adjutant (major), one inspec¬ 
tor (major), one Judge advocate (major), wie quarter¬ 
master (ileuteiiHiit-coloucl), one division surgeon (llen- 
teiuinf-colonel), three aids (cavtalns or neutenants). 
Commanders of the engineer and signal troops may he 
r(H|uired to serve ut division headquarters In the Capac¬ 
ity of division engineer and division signal officer. The 
fighting forces and tbelr auxlltartes are as fotlows: 
Throe brigade's (Infantry), one regiment of cavalry, one 
brigade of field artillery, one pioneer battallua of enfil- 
jie<*rH, one field battalion of signal troops, four ambo- 
Innce companies, foiu* field hospitals; also for putpooes 
of supply; one ammunition train, mie, sutffily train 
(wagons), one pack train. 

The orgaiilaatton of a division Is the cesult of long 
years of exr>erleeioe, both In this country and abroad^ 
U Is the one force that might be said to be roundMl out 
It Is Feally a small army of about twenty tbouaand 
men, and is self-suatalning. The Infantry la ttaa $lw> 
ponderatlng force, naturally, for Infantry bauH tha 


brant of every battle Kp enaaq^ dan bb sM (k 
posldon. In the final period of m fittiMik Jbiit 
brings success or failure is tbe nUUty iot tllw WjinBlWt , 
to gain hand to hand oOntaet wltb tbe 
sltaitlng tremendous loss of Ufe. Tbia. (BOOtMt tfHOf fiafe ' 
literally come to pass, but tbe deatie dbiA tlM 'idiibWr'. 
ness to gain It must exist In adob define iMfi ih* 
enemy will realise It. 

A command compoeed of two or more distafaNM wltii , 
comptementa of heavy and alefie arttUetTf brldfiu 
an additional force of Infantry and cevnlry. Wfid tfie 
uecossafy supply and ainmiinltlon oodttibilHk aunsttl^M 
a field anny and is the appropriate comnlHtlid of A 
tenant general. A field army la designated numetiioally* 

A command composed of two or more field annlee con¬ 
stitutes an army. It receives a territorial dastguntloa, 
and la tbe appropriate command of a AsueniL ' Vlald 
armies and armies are created only by nutbortty of tbh 
{‘resident 

When HQ anny, field army or dhisleu marrm nfiSlaM 
a bostlle army, or against some other objectlTe, it tywr- 
ates from a basek line joining tbe anny and tbia 
Imse Is called the line of communloatlone. As tbe 
army advances, safficlent force must be left to gaud 
this line. 

Tbe army la preceded by Its cavalry, whteh Iteeve a 
day, or even as motdi as three days' maroh olmad, 
forming a screen for tbe purpose of wnrdliw off aflttftM 
of the opposing force to gain Intormsdeo, sad ad tbe 
same time endeavoring to penetrate tbe hoatUe screen 
and gain information. Tbis cavalry acting atone, amae- 
times accompanied by artillery, la called tbe fnd^end- 
ent Cavaliy. Behind the Independent Gavalry omw 
the Advance Ouvalry. This cavalry operatM In gtouiM 
from the nIec of a patrol of from four to eight troopers 
to a tr<M>p Itsalf, and la used fur the purpoae of strength¬ 
ening the screen at vital points, and to rsconnoltor dis¬ 
tant paints that forces of the enemy may bare become 
lodged in, lu order by such cecoanalasanoe to pewraat 
surttrlse of the main body. 

At a distance of several miles from this advance 
cavalry marches tbe Adraitce Onard oompesed of Infan¬ 
try and field artlllety, aud behind the Advance Guard 
the Main Body, composed of the great bulk of tbe 
trooi>s, followed by the trains and finally tbe Bear 
Huurd. The flankH are ]trotecl«d by Flank Ooarda or 
PatrulM. 

In a large command the slae of an army, one lupd 
of course would not accomnuMbite the force and enable 
It to be placed In action to tbe fnmt within a reasonable 
time to be serviceable. Hence, with such s command, 
HHveral iwrallel roads would tiave to be used for tbe 
advance, each field army having Its own. When an 
army moves In such formation, the Independent cavalry 
Htlll remains under tbe direction of tbe supreme com¬ 
mander, but each force on the separate roada would 
Control Its own advance cavalry, advance guard, etc. 
Communication between columns would be mniutatnod 
by contact patrobi, bodies of troops detailed tor sneb 
imrpose. 

The independent cavalry having gained lutormatioo 
ut a vital nature, tbe advance is continued for (be 
purpose of gaining contact. The advance cavalry may 
at this point merge into tbe Independent lairalry, tboufih 
not necessarily. Later tbe advance guard comes Into 
tbe action with its Intontry and field guns, oceupkai 
tbe position seised and held by the advance cavalry, 
which withdraws, wblte tbe action is developed by 
tuinglug up reintopcementa. Usually wtaen tbe rpierve 
of tbe advance gnard goes into action, the artUbwy IS 
committed also. It begins its.firing at nngss of from 
two to three tboudl^ of even four thousand yards. 

In an advance of tbia kind, tbe ohieet Is to e 
and the problem resolves ItoeU Into dcMiiK Oe e 
from his position, ettber by actual force or a 
In the former case, it la vital to fiet an close to the 
enemy as poselblo. It has been stated b^lolw that an 
enemy cannot be Shot out of g posttioos be mnst be 
drivmi out at the point of tbe baytmfi* or at least, the 
eioraie of tbe hostile torae ssast be eo lewened 
lybeu band to hand fighting beccoMW mu^nmit if «IU 
toll back. To aooomiffieb tUa tbe agcuieity.to beeugbt 
sttongiy into ptgy. ito touction ^toidiMrto 
artabny. If tbia oggaot be dtWiA it 
mentraiise the batt^ 

itself and away ttoto''i«b'In'bddtx' 
'-tioo, as tbe aunt*, at 

‘Aifiwtito imaflie »>t 

stopped to order'ttani'Che 

turn nay advtoffiA.; • 3»e M , 

, 'very 
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‘V'<iiyiii#v<^:u^:M'll|iot.«ff^ uttt&try 

ate.tlaw. ft i» eomiwlM. 
1^' ft#' 'i^4; .{N9M«B> ‘M' .«*f ' tMmelies AWl 

rawite,|Ml^’^ Wtu K^liilORwnMBt* tia tbe flr- 

ThU 4 m ym <rltk»t 
/fM. **«*'"*#' *« llMfMii4 'tta* tnMWi town arrlTOd at 
rneomr mtbliwM and osvoaed hy aueb 
pm%0<A'm ^ Miadlfkg «( nstatofoamanta luia t>e«n 
If |j,g aitaiery of the at- 
1 tn irtifltcfhiit foMe to ailenee or 
t iHMtttet axttUaiy Art, and, to aid to keeptoit 
IM Iwktti# tnfuitry well down Mfbtod th«lr trencbea, 
tto dem'tofkatxT tdwaM eveHtuaUr arrlre #t the enemy’a 
«dll abto to drive hdaiia the Before 

.tUdr ltaal dtftosltt tMumnato are «aad and the tMHlttou 
' ta thtoi ««Med M la aneleht day* by tbe peraoaal valor 
td" the toMvldtml aeidter, natoa hta aou aa a spear or 
a^. 

li the eoeiny fa driven out, tbe oavalry which at 
t of the tattle la held on the flanks 
I ta raabed to to eonplete the rout and 
a Mw puraolt 

The Infantry and cavalry are armed with the Spring- 
add rtlle, to whl^ nay ta attached a bayonet, The 
bayenet to toaned to the tofantryown only. The cavalry¬ 
man baa toatoad a revolver and aater. 

Tbe SpMngfleld (or United Statea) rifle to a 0.30 
catlUwr Iffle mauntactared at the Sprtogfleld Arsenol. 
It baa a Bteel barrel twenty-four tnchea long, tblf rifling 
ftsilde coRBtetlug of four plain grooves 0.004 of an inch 
deep, the groovee being aomewhat wider than the tanda, 
and havtag a uniform twist. The barrel Is incased In 
wood and held to tbe atoek by areana of. ,atee1 tanda 
It Contatos a magaalne bolding five rouuda of ammuni¬ 
tion. The magaalne cen ta fllled and locked and tbe 
rifle carried to this poaltlou to pertoct safety. When 
It to desired to flre« the magaalne may readily be un- 
loCkad and tbe rifle by one operation of the breecb-bott 
loaded and cocked. This rifle la capable of betog fired 
10 to 10 tlmea per minute, depending on the degree of 
training and experience of the pereon firing It. 

‘Km bayonet to of furged ateel. sharpened tbe entire 
length of the lower edge and for live inches back from 
the point on the upper edge. This weapon can ta used 
for tbraattog or cutting. 

Tbe 3-lnch rifle with which the fleld artillery to 
equipped to a bnltt-np gun of nlchel steel, of tbe long 
iceoli type. It cmurtsts a tube. Jacket, locking-hoop 
and cUp, assemMed and mounted on a cradle In which 
the recoil mechanism to held. This cradle is tn turn 
attached to a rocker which connects tbe upper parts 
to tbe carriage. Tart of the recall to taken up by a 
cyUitder titled with «U, pari by meaiia of steel springs 
surrouRdlng the cylinder Inside tbe cradle, and part 
along tbe trail which engagea In the ground by means 
of fl spade. After the first shot or two the gun carriage 
remains imtetleally statlouary. The carriage to equipped 
with a ranorainlc sight and quadrant for firing over 
a mask' such os a bill or other obstruction. 

Tbe rate of tire to about ton rounds per minute. The 
ammuultloi) to “Hxed,” that Is, the projectile to fitted 
Into a cartridge case of brass coutalning the ptiwder 
charge and primer. This gun fires shrapnel and high- 
explosive shelL 

Tbe present strength of tbe mobile army is about 
stxty-flre thousand men. This force would ta increased 
to time of war, first by calling In the regular army re- 
serves—a tew thousand men; second, by enlisting the 
different orgaidaatlous up to their war strength with 
uutralued men. This would give a regular mobile army 
xft about eighty-five thousand. A further Increase would 
to made by calling for volunteers, a practloit with which 
the Amevloau pe«i>to are familiar. These would come, 
first, frmn the organlded milltta, a body of partially 
trained tten about'torn bondred tbousaud strong; and 
tecond, from the hmm of the people, totally untrained. 
It the vpluntoem dM not furnish sufllcleat Men, resort 
would be bad, aa to the dvll Mar, to co&sCripUou. 
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T HV) totoMt#M variety of arilelra unde of cotlulold 
for ddMOa*^ fiBd {MMimal, ugeg gives value to a 
tagipo *« ttiMflteg; ancll aciletoa when broken. 
Tlito ootatoto to dtoaoivtog M tanuiold in 
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adOta Jtta lgto« bbd flHtot laraaatoc ttato together. The 
gdiKttoh to mMle to tow tototttaa fiudi ^‘driea*' or bard- 
ewr WlfUn u quarts of m ltoi»< It ggatiy do«e it to 

tototoJfMhod mhy ta' «Med itatotafug ntau 'objects, 
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Steriluiiif Wmta by Ultn-Vloifit Raya 

To the Bdltor of the Sonitrino Ausbioan ; 

We note that you have publtobed on November 1st, 
page 380, an article on Ultra-violet Bays. In this article 
we regret to have discovered some errors, which we beg 
you to rectify to your next number. 

Your description of the competitive tests in Marseilles, 
as well as the picture of the apparatus which you give 
on that same page, leads the reader to bollove that the 
apparatua tested in Marseilles, and shown In tbe figure, 
was the apparatus of Oourmont-Ncuder. I refer you 
to the Comptee ffendue of the French Academy of 
Science, October 17th, 1010, where this apimratus has 
been described by Messrs. Henri, Helbroiincr, and Reck- 
llnghuuseu. 1 also refer you to the olhctnl reiwrl iif 
the Municipal Water Oommliislon of MarseilleN, luigo 
67, where It to said that the apt'aratus was of the ays- 
tern of Messrs, Heurl, Helbronner, and Iteckllnghausen. 

I suppooe 1 need not go Into tbe question of i>atenta 
which only confirm that the apparatus shown in your 
publication and put on trial during the fumoim Mar¬ 
seilles test was of the system of which the Muderslgiied 
Is one of tbe Inventors. Max vom RnrKi.iNoiiAtmBN. 

New York city. 

Are Men Better Typifite than Women? 

To the Kdltor of the SontiiTmc Amexicar ; 

The very Interesting and timely article In your edition 
of Octolier 2Sth, by iactiiies Boyer, liearlng on mcIcii- 
tlflc tests to prove whether men or women make tbe 
most efiicieiil typists, has won my attontlon, as the 
greater part of my life has been devoted to teaching 
l»oth tsjya and girts the art of properly manipulating 
tbe tyiwwrtUug machine. 

Naturally, from my standitotot, an argument must 
come from the practical side of the question, for, iirlor 
to the HcncRTinc Amkbican's publishing that tests have 
been made by scientists with Instruments, the real 
deiith of the question had not been considered. Mr 
Isihy, In his article which opens up so Interesting n 
point of view, does not seem to have settltsl the question 
of tbe relative efBclemiy of the two sexes to bis own 
satisfaction through the agency of srientifle instru¬ 
ments, for be says, In his closing paragraph - 

‘These conclusions, however, are tased uimn hs) small 
a number of observations to allow them to be afltrined 
positively and with conviction. The results here given 
are merely indteations which may be couflrmed or 
Invalidated by future researches.” 

It la not my purissw to endeavor to Invalidate the 
researches Urttteii of by M. Boyer, but at the same time 
I may be able to present a few points ou the pruc- 
tlcablltty of typists tn general which may l)e Interest¬ 
ing to tbe SciEitTirU' AiraaicAif and help to illuminate 
some of the dark Biwts which the scientists have failed 
to brighten. * 

In deterrotoing whether men are better typists than 
women, tbe history of tyiwwrittog and typewriting con- 
trats should be, we tbink, a paramount consideration 
Such a history has never been written, but the general 
toots have been tolrly well recorded In the pages of 
magaxlnw devoted especially to tbe Interests of typists 
and typewriters. 

When typewriters were first Intntduced, women found 
n new vocation Tbe fleld was at first somewhat evenly 
divided between the sexea but of tale years women 
have almost wholly dtoplaoed the men In this I1 ik> of 
work. Is not this fact in Itself an Indication of tbe 
survival of the fittest? 

Tbe sloe and shape of tbe hands and fingers undoubt¬ 
edly play an imtsiriaut part so far ns adnjitnblllty to 
the use of a typewriter to concerned. If mere strength 
were tbe only requisite, thta the advantage would cer¬ 
tainly be In favor of the men, whiste fingers are gen¬ 
erally larger and stronger than those of tbe women 
But tbe man with extremely large and strong fingers 
to often at a disadvantage when operating a tyts'wrlter 
because tbe very slae of hla fingers makes It difficult 
for him to manipulate tbe keys. In this respect women 
have a distinct advantage, as their fingers are more 
slander and tatter adapted to the manipulation of the 
’ keys. Because a man baa large fingers does not, of 
.cearse, mean that hto flngera are sot quick In their 
aetteoa, but that ara not so well adapted to tbe 
keyboard. This to eepedalty the case when all the 
flugeto of too hands are aatployed to striking the keys, 
Whlta Is toe ohly ecltatlfic method of operating u ty|)c- 
wyiter, game of the toshatt ataorthaod writers in the 
world have large tands and flngera, but they siiuost 
Invariatily employ a woman typist whep making the 
transoHpt of their starttand notae. 
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As early ns INKS Uie Cuaadlmi Sliortlinnd Soilcty 
organized n lyijewrltlng 8i>ewl contest to dts-ldc who, 
among the mitn,> clalrannis, should Im> cntithil to the 
world's championship. This contest was held on Au¬ 
gust l.lth, and was won h.v Miss Miu* E f»ri- of New 
York city, thic of the opponents of Miss Orr was the 
celebrated Frank K MctJurrln. The fact timl Miss 
Orr defeated M<'liiii'rlii mikI all the other iispiraiitH for 
the title wUlltsI for nmii.v years the question of the 
world's chnmplonstilp und denioiistrnted the siss'hil 
aptitude of women for (Ills eluss of work. 

Various melhods of leurnhig the (,|H*rutlon of the 
typi'writer were (idvociited In the eurly days, hut It was 
several years after the Toronto contest liefore what Is 
now known us the "touch” metlioil liecume generiilly 
recognized as the only sclentltlc' wity In whlcli the high 
eat degriH* of efficiency eonid he iiltnlned. Miss Miie 
Carrington won the lilliull'old chaniplonshlp hut wus 
the Pan-American Exitosllloii ut BnITiilo and ut Mirlons 
conventions throughout the eoiintry. Iss'iiiue well known 
as the fiistest and most iiivurute Ivfilsi In thi‘ world 
No mere mini was coneeded to he In the snme class 
with Miss Currlnglon 

However, in liK15 n series of spts-d contests were lu-kl 
at the Bnsin<>sM .show at Mudisoii Squiire (hirdeii Miss 
Carrington won the lilindfold chiimplonshlp Imt W'lis 
defeated by Mr. I'unI Mnnter nnd Miss Rose i. Frit-/, 
in the half-honr coiiyliig contest. In thts coutwt there 
were two preMniiniiry frhil contests of live nnd ten 
minutes each, lii both of wbleli Miss Frit/, wus fur nhead 
of (he other contestants. In the fiiml contest Mr Mun 
ter was Just fifteen words iiheud of Miss Fritz Had 
the iliiul results Included the five und ten ininnies' con¬ 
tests, Miss Fritz, would linve won over Mr Mnnter by u 
good miirgln 

In IISHI Miss Fritz won the world's chiimplonshlii nl 
Chicago, und lii the same year sntwssfiilly defended 
her title in contests lield In Boston find New York The 
Eastern Commercial Teueliers' .VssiK'liillon held a scries 
of contests In BKKI, IIKIT, und BIOS In till, sl\ contests 
were held, three for the world's ehiimiilonshl]) and 
three for the world's school championship All of 
these contests were won by the gentler sox 

From 1!K)7 to (he present yeui an nniiuiil typewriting 
contest liiiH lietMi l«>ld In cunncction with the Business 
Show at New York for a IhousaiKl dollar trophy, 
representing the world's tytiewrltliig clmiriplonslilp 
This trophy was won (hret‘ times In stnvessJon hy Miss 
Rose L. Fritz, then Mr 11 O. Blalsdell won It twice In 
succession In 1012 MUs Florence E Wilson won the 
trophy, writing at the rate of 117 net words a minute 
for one hour This wonderful iccord wus I'cllpsed by 
Miss Margaret B Owen on the 21s| of October last, 
when she wrote at the rale of 12.'« net words a minute 
for one hour, thus winning (!»(• trojihy, and the title of 
world's chuinplon tyiiisl 

Conclusions to he of any \atnt> most Is- based ii|M,n 
correct promises That tho\iglit caaie to ns when read¬ 
ing M Lahy's article Wen- the premises corn'Ct'f 
The suhj(>cts (‘xnmlned by M l.aliy eonsIsBsl of six 
women und live men. The women had from two to four 
years' practice in typewriting, whereas the ('\i)erlenco 
of the men ranged from two to eight yimrs Would not 
the nddlttnual years' experlems' of some of the men 
udd materially to the coiicIiisIoiik in faior of the men'/ 
Did the Inxesllgntur choose the l.\plsN in'canse of their 
exjferleiice as all-round cvpi'rt t.NplsIh, or did shorthand 
writing have any isirt In making tlie s«>hs-ilons'f If a 
tyifist is eiigagefl only in copying work, should his audi¬ 
tory react Ions be eonsblered In the results'f Another 
important question which ailscs relates to the inachlnc 
Whai machine did the \nrlous typists whom M Bahy 
examined use? Did they all use the same style of ma 
chine'? Was the exiMTlence of ciieh of thesf' typists 
confliitsl cnilrelv to tin' same niaelibie, or were some 
familiar only with a particular maeinne, and others 
familiar with se\eral styles'' Would M I.ahy (-(aishler 
familiarity with several styles an !idvaiilage oi disud- 
vniitagc In making the e.vperlinenfs'' These are only 
a few of the m.iny ipiesllons whh-li readilv soggesl 
themselves to any one famlllai with the work of typists 
from ever.v point of v lew 

The fact that nearly all of the world's work In this 
line of endeavor Is In the hands of women, and that In 
open comiHftlllon for so many .years iln'v liave earrksl 
off the premier hoiiois, seems to ns lo lie worlhv of eon- 
slderatluu and to entitle women to Is- considered ispial, 
if not suiverlor, t,v the opiH'slIc se\ as typists 

New York city C E Hmihi 

(Author of ITacIleal Course In Touch Typewriting i 

Hudson Bsy Fisheries are to be thoroughly invesii- 
gatod from a commercial standpoint ly the Canadian 
government, as it is exjieettHl that with the opening of 
the Hudson 13a.v Railway a Inrgi' fishing indiiHlry will 
bo developed. The numlsT of .sleamers enlenrig Hudson 
Bay this year from the Alhuilie has Is'en ihe largest 
ou record, including two Ahich broughl lairgiies of 
pitoh pine all the way from Mobile, Ala., for us<' at Ihe 
railway terminal under ounstruotion at Port Nelson 





'T'HE ninniMK of a inn(lnru ifroal hotel ir domethiag 
more than houaekenpine ou a Kigantic scale: It 
partakes of tlui nature of a manufaotunnK business. 
The volume of work involved m providinjc eighteen or 
twenty hundred guests with food, lodging and enter¬ 
tainment makes simplified methods as necessary as 
systematized management. The o|ieratiun of a res¬ 
taurant or ordinary large hotel is generally like domestic 
housekeeping magnifiod. The proprietor needs as 
much room as possible for tables, that pay revenue, 
and the cramped space allotted to the kitchen is crowded 
with cooks and dishwashers and hurrying waiters, 
with tierhaps here and there a time-eaving appliance 
tucked away in a comer But in the great hotel radi- 
cidly different methods must be emptoyeil. The army 
of hotel servants, the great store of supplies, the in¬ 
tensely W'live business that goes on iu the underworld 
of the hotel imperatively requires space and therefore 
allows room also for the installation of meohanical 
aids in iqieedmg up the work. 

In the conduct of the hotel the ideal is to approxi¬ 
mate the service and atmosphere of the woll-ordered 
home It IS to help attain this ideal that special machines 
or devices arc to lie employed. Incidentally such ap¬ 
pliances must justify the room they oocupy and the 
capital investeii in them by doing the thing, wh tever 
it may l»e, with efficiency and economy oomparing 
favorably with the ordinary methods. 

The apphanues that are actually used to meet this 
need are of throe general classes, according as the 
economy effected is primarily a saving of time, labor 
or material Many applianoos which save time pri¬ 
marily are found in the food-service and housekeeping 
departments of the hotel. The automatic egg boiler, 
actuated by clockwork (driven by a lend weight) or 
a small electric motor, figure largely in the serving 
of breakfast This ingenious apphani’e is one of the 
few which are found in medium and large-eaiiaoity 
n>staurants also; because it saves well-nigh 9fl per 
cent of the time and nttenlirn connected with boiling 
eggs to. the imfroii’s order anil occuiiies very little 
room Suppom< a waiter has an order for 2-iiiiuute 
eggs. By a single movement the operator of the egg 
Isiiler places the eggs in a metal basket and lowers 
them into a tank of lioiliiig water at the bottom of the 
applionct' and sets the index at the 2-minute mark. 
Tlieu he can forgot it, for at the expiration of the time 
set the eggs are lifted automatically clear of the water 
and a bell may be rung also to call attention. At the 
busy breakfast liour the gang of egg boilers is m active 
use and their value in time saving is impressively 
apparent. 

The slicing of bread is an opportunity for a maehine 
to give satisfaction to guests by a uniform product 
in addition to saving material As often happens 
when* mechanical devices arc employed to replace 
hand latior. this machine Ims its own way of doing the 
work, differing from the primitive iiarid m«tho<l, vu., 
by th(' motion of a circular knife which divides the 
loaf by a smooth “draw cut,” the loaf being advanced 
just tlie (liickricsH of a slice after each cut. The cold 
meat sheer works on a similar principle, and iU work 
IS far more imiKirtant to both guest and host, on account 
of the higher cost of moat. The cold meat to be sliced 
must be mode ready by removmg tlic Imne; after 
that is done an inexperienced boy can in n few minutes 
transform the ioipt into a pile of slices of identical 
thickness and as attraotive to the guest as the work 
of an expert carver. The vegetable paror used prin¬ 
cipally for potatoes and carrot*, is a striking instance 
>f a power-driven machine which "peels” bv a special 
rnethrsl replai'iiig the paring knife of the hand wofkcr. 
it 


A sack at potatoes emptied into the hopper of this 
larger machine ore scraped by attrition against a revolv¬ 
ing abrasive disk instead of by the action of a blade 
and come out of the machine in their original shape 
without waste and needing only a few touches with a 
knife to remove the “eyee." This machine is eminently 
a time saver on ssicount of the large quantities of pota¬ 
toes consumed and its ciHiacity for work would doubt¬ 
less cause it to be used m the average large restaurant 
were it not that space con not be found for it under 
present conditions of crowding, os alremly indicated. 
The apple parcr and oorer, usually bond operated, 
turns out cooking apples ready for the chef and requir¬ 
ing no further attention by hand labor; removing the 
peel by a blade which is usually adjusted to take a 
deep enough cut to remove surface blemishes also, 
the idea being that time saving is more important than 
to got the exceedingly thin {Miring obtained by bond 
work by the careful and thnfty housewives of a former 
day. Under present conditions the balance between 
the <Jost of a barrel of apples and the wages of hand 
workers makes the eroplo.vmeDt of a maehine of this 
type a genuine economy 

Apart from applianoes for handling food there Ore 
several instonoes of time saving in the food aerving 
and housekeeping departments of the great hotel. 
The telautograph ably supplements the interoom- 
munkatioD service of the telephone, saving time for 
messages which do not require direct conversation 
lietween sender and receiver. For instance, this instru¬ 
ment is employed to expedite the swtoe of meals 
m the main restaurants of the hotel and also m the 
{Hivate apartments of guests. The written record, 
a reproduction of the original handwriting inscribed 
at the transmitting instrument, not only saves time 
but prevents confusion and errors in the waiters’ work. 
In the main dining-room the waiters may give their 
orders to an “announcer” stationed just beyond the 
kitchen door. The announc<<r, mstead of calling out 
the order (os is ordinarily done) picks up the fien of 
the telautograph and writes it legibly for transmission 
to a receiving instrument installed a hundred feet or 
more away, under the eye of the kitchen foromou. 
This man tears off the messages as they come in and 
hands them to the cooks and sorvors; so that by the 
time the waiter has arrived in his turn at the serving 
counter his complete order may be ready ou a tray 
accompanied by a check. The instantaneous trans¬ 
mittal of a written record answers equally welt in tho 
serving of meais in the rooms of guests. A lata riser, 
for example, has only to step to his telephone and tell 
the branch exchange operator what he wants for break¬ 
fast—making his selection from the daily menu card. 
The o|>eraU)r writes the order on her telautograph, 
and it is reproduced on one of a gug of receiving 
telautographs in the kitobco. The message is stmiil- 
taneously reproduced on two other receiving instru¬ 
ments, viz., for the floor derk for his supervision of 
tho order, and for the floor waiter for him to get his 
table stirvice ready. The time gained enables the 
guest’s bnsikfast Ui bo delivered to liim in a few minutes 
VIS eloctno dumti-waiter. The telautograph transmits 
notioc of a guest's departure simultaneously to Mverol 
different deportments of the hotel, viz., to the room 
dork to inform him that the room will shortly bd avail¬ 
able for another guest, to tho floor clerk so that the 
room may be put in order, and to the housekeeper’s 
office for general supervision of the maid's srork. 

Kleotridty has an ihterostlog application in the 
maids’ eervi^ to rooms. HJvery m^d on ooinihg on 
duty is given a numbered electric plug. On enlering 
a guest’s room to put it in order she inserts this phig 


in a springjock at the door causing a little incandCsoMit 
lamp to light up in the plug as a synol that a ndid' 
is at work within. T^he jack ocmtact also oames a 
lamp to light up on the telephone operator’s swftois* 
hoard, informing the operator at all times a* to 'tiho 
location of the maid; so that in ease a guest tor 
a maid for any special purpom the operator cats dead 
the nearest available one to her room Immodiotoly. 
Another circuit from the room jock oausds a Jwop 
to glow on a panel board in tho housekeeper's ollea 
so that the housekeeper knows at all times just whsn 
and when the different maids are working Just aa tmU 
as though she personally visited every corridor of tii* 
hotel. 

The dictograph ploys on importoht pert in saving 
time in the management of the hotel by wiabfliv im¬ 
promptu oonferenoes to lie held between exeoative 
officials at any monfient without calling them from their 
posts. The entertainment of an anny of guests requireB 
good tactics on the part of the army of the hotel staff, 
and the maneuvering is greatly facilitated by the 
instantaneous and direct interoommunioation afforded 
by the dictograph. 

The tdaphone installation is of eourse |he aujfiT 
means of oomnraaioatioa; it may easily equal that of 
a good-sized oentral office. The largest private branch 
exchange in the world is now in use in a great metro¬ 
politan hotel; 16 operators’ positions, each equipped 
with telautograph, 2,0(X) lines and 76 oentnU oiBea 
trunks, 600,OCX) local messsges i>or year in ■ddi t iwt 
to many long distanoe calls and innumerable faiaida 
oommunjeations. 

One of the most modern devioes affecting the business 
of the "front offlee” of hotels is an index raok which 
renders possible the rapid and aocurate handling of 
information relating to guests. The ordinary camber- 
some index book, whiob it is absolutely imptootioabte 
to use for a very large number of arrivals aad dcpai^ 
tures, is dispensed with and replaoed by a nek which 
exposes to full view at all times, and at a sin^ 
the names and room numbers of all the gueata. Bjr 
the use of manifolded typewritten slips, made out 
from the loose-leaf register, this information rack is 
duplicated in several planes so that eaeh department, 
the telephone switofaboard, the mail olerks, etc., have 
at all times a full ourront reoord of the movement of 
guests. Aa essential feature of this "unit index rook" 
system is that the names always app<«r in their oorroet 
alphabetical order, without blank spaces- It is a "live" 
system, the development of which has been found ab¬ 
solutely indispensable to the operation of the great 
modern hotel. 

The information deak,-4dl essentist port of the moa-. 
agement of the great hotel; is the nerve center of the . 
guests’ activities, just as the manager's office l« th« 
nerve center of the hotel oiganisation itself. The 
information operator, seated on a traveling ohoir hi 
front of her aonatanlly oorrected index raok and egnippod 
with telephone and telautograph instruintlute. M hi 
position to answer auy inquiry that may oomn ffi, 
promptly and aeourotely, 

A very large aggregate of Ubor-nheer nhwonlnr 
efforte-is played in the kitchen, general htWadlWqiiiiffi 
and laundry departments ky certain 
Large electric motor-driven "soup pateete*’ 
uaisd drewlag mixers release the labor of ntecnti aifafy^ 
bodied' men for other dirties, aad make for oteatuMes 
and upffoniiity of prodUOt ws wtil, Tfth toup pneehr 
for iMkiag purrte for itomy 
of a Write eleve full Qf softebtwifw ttegetil^ Ooniiliiq^^ 
riimd by a peetie; and the ntoyOuMlee dreaelng «i&M|g 





















SlivwiBt four itofoo in tho procoM of ironloc o ooHor. 


Hoidnf bread, the dough mixer in the background. 
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4 40)a# lUr «tt Mon. M eAt— for ironing the booom, neck>baiid, cuffe, etc., of a shirt. 
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SCIENIfFlCiUii^ 
The Heavens in 


S TILL another comet, and again a periodic one, baa 
to lie reported thla month. It wan flrat Been by 
Zliiner at Mamlierg, (lermany, on October aird, and 
«tis vInUiIp In a amall teloacotie, At that date it wan 
in the coneteUation Serpene, u little south of the 
Miuator. mid set Hboiit four hours later than the Sun, 
As soon as Us orbit was calculated It was recognlaod 
as a return of the third comet of IHdO—U»e second re¬ 
turn since the original discovery, hut the tlrst one ob- 
w'rved, since In 1IH17 the comet and the Barth were far 
apart 

The annexed diagram of the comet's orbit will make 
this very clear As usual, the part of the comet’s orbit 
which lies alsive the plane of the iwper, in which 
the plnnetary orbits are supiiosed to He, is drawn with 
a full line, and the part which lies below with a dotted 
line. 

The inclination of the orbit la HI degreee, and the 
comet's period Is 0.40 years. When the comet was in 
perihelion at C In 1000 the Hurth was at about eighty 
million miles away; and as the comet and Earth were 
moving around the Hon In the same direction (the 
comet a little the faster), the distance between the 
two never decreased far below thla amount In 1007, 
When (he comet returned to C, the Earth was at K., 
more than 160 million miles away, and on the other 
side of (he tiun, so it is no wonder that this return was 
not observed Thla year, when the comet came once 
more to n (on November 2ud) the Barth waa at 
only fifty million miles away, and the conditions for 
observatlun were very favorable. In 1020 they will 
obviously again be very iMd, hut in 1020, unless the 
■ comet’s iK>rlod Is changed by the attraction of Jupiter, 
It should come very near the Barth. 

As Is the case with all short-period comete, the orbit 
of this one passes quite near to that of Jupiter. Indeed, 
at. the last aphelion paasage of the comet, in 1010, it 
was pretty near Jupiter for some months, and its orbit 
may have lieen a good deal changed. 

The comet's upiiareut motion In the skies took it 
raiitdly sonlhward, so that on Novemlicr 19th it was 
already In 30 degrees south declination, and lost to 
northern observers. 

Of the thns* couiets previously under observation, 
Metcalf’s is In ('apricoriuis lii 20 hours 58 minutes tight 
ascension and —14 degrees 20 minntee declination on 
November .80th. and moving 30 seeonda west and IS 
minutes south per day. It is then only one third ns 
bright as at dlacovciT, and rapidly decreasing in bright- 

Neiijniln's comet is now fainter than the fourteenth 
magnitude, and can he seen only with the largAt in¬ 
struments. Blements of Its orbit, calculated at the 
Vnlvcrslty of tlnllfornla on the basis of obsorvatlans 
covering an Interval of six weeks, Indicate 
n jicrlod of 17S.'t years for this remarkable 
Object, hut H longer scries of ohservattons 
V III lie ne«*ded to determine the iierlnd with 
precision 

■“ Wchtplial's comet, on the other band, is 
still well placed for observation in the 
evening It is slowly receding from the 
Barth and .Sun, but should he still a con¬ 
spicuous telescopic object. The published 
ephcineiides of Its motion hu>e alroHd,y 
run out at the muinent of writing, and no 
later ones have been received: huj a direct 
calculation shows that during December 
the position should la* as follows: 

Nov 211. It A. 2(H’ .85'" Declination + 40* 

Ika*. 15.. " UO" 51"’ “ 4 48" 

Dec. 31 " 21'* IS"* *• 4-50" 

It mov<*H northward and a little west¬ 
ward from ('}gnu.s into Cephens, passing 
about 2 degrta*s west of a Cygnl on De- 
cemlair IMh. Ity the end of the mpiith It 
is a clrctitnpolar ohjecl visible all night 
long, hnl best In the evening 
Almost nothing has yet been published 
conei'rnlng Ita apia*nrance or physical 
characteristics, but It se<“ms to la* consld- 
erablv fainter than In 18.52 In that year 
It reached the magnitude 1.5, and though 
It Is a little further from the Barth this 
time It ought, unless It has really faded, 
to lie of the 5th magnitude on r)(*cemlier 
Ist, and f*nslly visible to the naked eye; At 11 o'clock 
while last month, when It should tiieoretlc- At 10o''f”<w;lir 
ally have b«eu as bright as this. It was 
actually far fainter and not conspicuous 
in a small telescope. But the brlghtuess 


Return of the Third Comet of 

By Henry Norris EusseQ, Ph,0« 

of a comet Is an unpredietahle afttlF, ^IgpendlnK llil9%, 
upon Ita own Internal activity, anl wmally tnem^lllf , 
at and after its perihelion pagsaga; and tUa comet nay 
therefore become vialble tv the naked eye after alL 
The Raavena. 

Our map ahowa how the aiilHifBd froup ot wlatelf 
canatellatlaiM which centers ^ Orton hga come folly 
into slgtat once more. 

'Hie whole southeastern tittarlM of the heavena la full 
of bright start. Perseus and Aorlfa are right everiiaad^ 
and Taurus Is Just south of. th» iedlth. Orton and 




life 

aky, with AattMtociaA. 

' to 'Iho left of hw, diiB' 

oetW .and Bridattuft mia ■thd'i>M» 
ter (k the sky. , . ' 'i I. :' '' ' 

White the great MiMtfa tX 
' vtUdhto In the ahy« we 'takf 

wesiit and very toinatlw.tite ohearVdi^'Wl^tort.’l^^ 
of the Loweu Observatory, ^t la WW hiimth 
apeiitnim of tide 'nebula elooely 
fim, enggesting that It la realty a ' 

natoiy of the aoUiT tjrtia* BUpher, hy teaig a 
with d ahitabte speetragniii^ haa phtatoadl s*' 

0 # Its apeotnim, with ‘VemiaparMioa . 

atandarda tt r^reoeet wbtob are of aipdi anMiteiMtaMi 
to yeralt a dotohialhatloa of the digjRlaMgwnf of tba 
. 'iiipw to the heiMilhV 'tswotnito griatog ftwih.'ttii hiothgi' 
to the Bne of idyht,. four ptotea Mvf iiaoatoilld ;tos 
attUm^'dnd ahaw thgt'-ihe-toittote' to 
toe eneranma rate Of JiQ& hitoawtoin pair aaoea44"the 
hig^ reiaelty yet diat with to each ttorib ' 

«iie imeleua of tbd webuta, whito la de- 


Orbit of Zinaar'a eoaiat. 

Canls Major are reaplendent In the southeast, and 
Gemini and Cants Minor In the east. Below the latter 
rises the head of Hydra, and the "slekle” of Leo la la 
sight farther north. 

Between these and Gemini is the lucon^yicuons group 
of Cancer, remarkable only for the starclnater called 
I'nraepe—a basy patrii of light to the naked eye, le* 
solved Into separate stars by a field-glasa. 

The atars of thla cluster are movtog together In the 
heavens, very slowly; and recent meaauree by Schwara* 
Hchlld at Potsdam show that they are receding from the 
Earth at the relatively rapid rate of 80 kllometera per 
second. It seems likely, though not eertalo, that this 
cluster of stars is really moving to the same direction 
and at the same rate as the Byades group in Taurus, in 
which case Its distance must be a little over 500 light 
years, and the brighter stars to It must be about equal 
to Hlrius In real luminosity. 

In the circumpolar aky we find Um Major coming 
up In the northeast, Draco and Ursa Minor below the 
Pole, and C^heus and Cassiopeia on the left. The 
great square of Pegasus stands on one comsr to the 



mhala; to foshtag fktoilily towavd Onr k* ^ 
toupe hnwt ho exesedtogty gnat. . if siuto atgdlto, wn 
be extended to a ftjW more of the eplnil uetotha we 
mey.to ahte to fovie a touch better tdeu of the dtetotoees, 
dlmenilionB, and notuto of Omte strange 
H|m Flaaals. 

Metcury is a monHug star all throuilh Xteos)i^„eiid 
is -best Ttotbto about the time of hto gStotogt sleni^^ 
on the 10th, when be rlMe about ftito A. ^ uad lb WeU 
clear of the hortoon before ttoera, „ .. 

Venns too to a morning etar and Is to oohtoBdttou 
with Mercury on the tod. being degrees sonto ot 
him. The two planets will make a pretty pictnm to 
the morning 

Mars to In the eoutbem pUrt of Qemlol, movtog slowly 
westward among the stars, and gruwtug brighter, until 
bis opposition on January 6th. He rises at T :80 P. M. 
at the beginning ot the month, and 6 P. M. at Its cteae, 
and is the most conspicuous object in the eastem aky, 
being almost as bright as Klrins. 

Jupiter is evening star to Bagtttarlns, and to rapidly 
disappearing into the twilight. He sets about 7:30 
P. M. on the Ist, and 6:40 oo the 81et, by Whldh 
be to practtCBlIy unobservable. 

gatum is in opposition on the Tfh, and to vlrfUst ail 
night tong. He to admirably placed for observation to 
our toUtndc, being to Taurus, more thau 20 degreee 
north of the eetosttol equator. Hto tings are new <H>ened 
out almost to the fun extent to which we ever see 
them, and. eootrlbute largely to hto great apparen;^ 
brlgfatnesa (whtob exceeds that ot Capella, and to smr- 
pamd only by SMiu and Canopus among the fixed 
Btpre). Hto brightest satellltsv Letan, 
which to easily visible with a three>liK!h 
tetoseope, to west of the ptopet on De^ 
cemher T^b, south of It on the llth, east on 
, the IWh, the lOtb, east again on 

the 38rd. etc,—its pert^ betog Ifi dnya 
The totolief BBtelUtee may be IdentUled by 
the eld pf the Vagrams given In the Man* 
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Dec. 28. 
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Hvanua to eventog star to Caprteorttus, 
setting atwut three hours after the Sun, 
and hardly observable. Neptune is in 
Gemini and comes to the meridian about 
2 A. M. 

The Moon Is to her first quarter at 10 
A. H. OB the 6tb, full at 10 A. U. on the 
Ifith. In her last quarter at U A M. on 
the 20tto apd new. at JO A. M. on the 27tb. 
Bbe to rarest \u pn the Itof, and fiu^hest 
away on amOtb, Dnrbig the moutt ghe Ip 
to conjunction with l^rauue on kie find, 
Saturn On the Ifith. Mafs,cai the 16^ Mqp- 
tone on the idth. Mercury and Vii^ on 
the 2Sth, jHpUer on ^ Sfitb, aiMtHrainM 
again pu the SMfa. 

At 6 A M, p» tim iMhd. the Ihw rUaohee 
his greuteat a^lhpra 
terp thd "sign” ot ^ 

almanUd' JJhnum 4htolUMlhc«)l‘'', 

Prtooeten Unlveralty ' 

ln.tito.eph^p^ah.hl. 
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over *11, flOO teat. Bwa: Of boll, W teat; over aiMtee, 07.8 feat Boree-power, 10,000. Speed, its mmo Sleeping accuiuruodatlooe, 1,000. C'arrylug capacity, 0,000. 

The Lake btoaner “SoMndbec,” larseot aide-wheel aleamer afloat. 


The Greatest Side-wheel Steamer Afloat 


The **Seeandbee,” Latest of the Large Lake Passenger Steamers 


S o emt la the Intereet oronoed by the remarkably 
tapM Increeae In dimenalona of the ocean lluen, 
that the public IM apt to overlook the fact that a pro¬ 
portionate growth hae been taking place in the aise, 
apeed, and luxurimia accommodattons of tboae fine vee- 
odB whicb ply upon the inland waten of the United 
atatea. It to a fact, however, that the largeat ateam- 
era of that ezcelleut fleet of ahlpa which oervea the 
vmrioua porta on the ahorea of the Great Lakea, have 
reached a aloe which twenty-five yearn ago waa the 
limit tm ocean-going ateamera. and beyond wMcb in 
Ukmm daya it waa conaldered to be unlikely that the 
ahip owner and aUlp builder would care to go. 

^though the “Seeandbee," which waa built for the 
Buffalo and (Sevetoud Tranait Company of Cleveland, 
la deotlned only for lake oervloC, It muat be admitted 
ttat. With her high freelioard, great length and Im- 
pcetng amy of four amokeatadM, ahe haa very macb 
of an ocean-going look about her. Aa a matter of fact, 
the would be i»erfectly well able to take her place, no 
far aa oeoworthy qualitlea are conoemed, in the treno- 
atlantto aervioo. Thla fine veaee), which waa built ou 
the lakea by the Detroit Shipbuilding Company, to 
000 feet In length over all, 08 feet beam. OTJl incbea 
wM# over the guards, and her en^nea of 12^000 horoe- 
pow«f gre capable of drlvjlng tbe idiip at a apeed of 22 
mllea per hour. The hull to built entirely of steel, with 


a double bottom thgep fSbt In depth extending for 8flb 
foiet of bCt length. hut| above tbe double bottom ' 
to divided by eleven athtoarfoblp Unaterttght hulkheads, < 
Urbteh extopd from the heel to foe main deek, With 
foe emekitton of the ooMtaiton bunfoeada atol other toitk- 
hoads ate mnuirud by tow to be ^fooht openlnga. 
ail foeee buIMtoadpi am fltted with water^l^t ^rs, 


fisted hydfouilcBlIy yroto tito enfltne rco^ including 
^ toifo t^ them itouifo ^ 

' 'iM foutufobf foe vefoel to foe fact that the 

k«k‘ Qafott;foetion oy the ahtp to canfod up to foe 
nufoMfoiidia dbfor fo« bomdags on the orlop and 
. teoifo find thb fo the itroaumade decks 

. lOtt btewg diltd unfoto hide of foe prom- 

foeattfofl urifo iRtiyiuAtoad trou, lined 
,lahosboa Phibff< hetoiffop. 'foe' iron and foe 
‘ walls foiifoiBd fWfo foe JMtin deck to 
f foe wiM into fliMt sepsfote com- 
Hir /pfotoffliiifo , to' eto°crrned. 

.“‘tohto fo«|fo.fowib hifdii'ifovUons, 

.toda';iU(#;itopiNto 'f!cRr,fo« atorm 
^fodfoW' to foe 




priRiue room oinl captain’s cabin, where nriniinrlators 
give Inatuni notice (»f an oiitlireaic of tire 

In a recent editorial on tlie fire on the “Voltnnio,” 
we drew attention to the value of the atiiomatle sprink¬ 
ler ns a prcventl\e of serious lire aboard ships; and we 
are pleasr-d to note that In this \es8el a complete huIo- 
matlc stirluklor H,\s(em is fllUsl tlitoughout the Interior 
of the ship, eo\erlng all cargo holds, crew’s simees, 
hallways, cabins, smoking risims ami other service i-ooius 
of tbe ahip Moriswer when the vessel Is dm'ked, con¬ 
nections are al once made vvherehv city proleelloii for 
fire purposes can 1)0 utlUsied. 

To facilitate i|ulck handling of this large vessel In 
the rivers and harbors, she Is funiished uith a lum rad 
der as shown in one of our lllustralloiis This Is coii- 
trullcd by a steam stts-riiig engine lis'ntwl on the niatn 
deck forward and the after sleerlng rudder Is also 
controllod by a steam steering eiiglm- oonnected to the 
quadrant by a ehnln 

The two pailflle wheels are each S’J fetM t) tnehes In 
dhimeter The.v an* drfviii by a Miree-eyUnder com 
ismnd inclined engine wllh one lilgli pressnie eyitmler 
toJ Inehes In diameter and two low i)r(*ssviii- eaeli !H1 
inches In diameter, the eomtiioii stroke l«>lng Ills liiels-s 
The hlgh-i»ressure eyllnder Is liK'iiled in the l•l■n(er wtlli 
a low-pressure on either sjdi. The low pressiin' (wllii- 
ders are massive, hut ver^ ptwfis'l casdrigs, each al)ouf 
13 feet in length and l.'t feei lilgli ovei tlie steam chests 

The main shaft is of o|)en liearth hollow forged ste<*l, 
26% Inches In the main liearlngs, •Jirti iaehes in the 
oull)oard la-arlngs, and 7s feet »1 Inches long, with an 
H%-luch hole throughout the entire length The shaft 
weighs 120 tons 

Steam Is supt)lle«l hj ziliie .Scotch holli-is, with » total 
grate surface of -Mat siinaic feet luid a total heating 
aiirfaoi- of about 27,mMi siinare feel 

Sound and lake steamers lime alwu)s lieen remark¬ 
able for the e.Nlenl of their iiassenger aecominodalloiis 
The "Seeaiidltee" has altogether hill staterooms, Inelud- 
2-1 parlors ca suf/i, with private hath and toilet, amt 
62 stnteriHMUs with private toilet aceommorlatioiis. The 
total sleeping caijaclty to 1,5(X( luiswiigors, which Is 
comparahle with that of the largest modern hotels 

Aviation In Peru.—An usifttion school has been 
eatabliahed at lama, Peru, under the ausp'otm of the 
National Aero League, and with a subsidy of 027,000 
from foe Peruvton'government for purohaaing aero- 
ptonna and equipment 
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RECENTLY PATENTED INVENTIONS I 

Tliosc cnlumnii arr iipt'ii to all (Mitpntima The 
notlem are lna<-rt«il by •iterlal arranfcrarat 
With the invpntore IVrnia on application to the 
Advcrtlatog Departnont o( th« SctaNTiric 
AMHWtcaK. _ 


PartnlntniE to AppnraL 

tlARMBNT—M Iunonan. ewo of H. tow- 
ciiateln. 4»1 llroadway. New Tork. N y. Thia 
aarnieni Ih dealKned for uae by women an a 
UatblnK nnit. nymuaaluin null and the like, 
and arm not'd anuffly III women of different 
waint meaaiire. to provide the dealred eomfort. 
to allow of eonvenlcntly donnliiR or removing 
the nult, and to permit of naaltary we with¬ 
out Itn removal 

Pertniiiliig m Arlallon. 

PliYINW MAPIUNK - W Ij, Qnien. care of 
Manon Furniture t'u,. Iluntavllle. Ala In thin 
rnarblne great ntrength and llghtneaa are cum 
hined with perfect elnatlelty, and thn conatltu- 
etit partn are ao nrranired an to give automatic 
stability to the entire apparatus, while at the 
name time permitting any manual adjuntiiicnt 
which may be required. 

or Interonl to I'arinora. 

FtllTtT flBADINa AI'l'AIlATtlB.—n. Tt 
I'lACOt'K. Uerlln. N. .1 In the preaent patent 
the Invention ban reference to apimratiia for 
grading trait, and particularly frulta of a cur 
tain claaa, anch a< orangen, the quality of 
which la determined by the amount of Juice 
which the fruit contnlna 

CHBCK HOW W.,ANTBK.—K 1 FowuaaN. 
care of Fox River Academy. Mherldau, III, Mr 
Forrinan'n Invention la an linprovcnient In 
check row planters, and has for Ita object the 



provision of simple, easily opersted means for 
tripping the seed valves to cause the planter j 
to drop a charge of secnl at regular predrter- 
iiilned Intervals without the use of knotted 
wire, the said incaiia being operated by the 
moveineut of lb maclilne tbroiigli the field 

or Oeneral liilereat. 

HKVOLVINi! VKNTILATOK—<) W. HBAari. 
Hire of k'baa S llnnks. Box 774. Manila, V. I. 
'I'lila M'litllntor Is adapted to la- employed 
aboard ships, or In conuecllon with rcaldencei 




d<)>wi pipe 

KANIT.lHy HA Nil HU\ST HELMUT W 
IM'Ni'AA' and J V Ki’ANdi.Rit. POO McDonald 
St, Attica, Ind The Indention relates par¬ 
ticularly to a helmet for ii«« In foundriea to 
protect workmen wlthoiy|tnfcrfcrlng with their | 


SClfiNTIHCAllflmN 


of tho work, which besides Imtng 
and nest In aitpearance will permit the proper 
supply of air to the workman without causing 
a suction of dust Into thn balroct. 

HO»8n«IHDE CALK. W. I MlM.na as 
W. HiPhna, ued Wing, Mian. In this instanen 
the Invention has reference to Improvementa 
la horseshoe calks, and has for an object the 
provision of sn Improved toe calk designed to 
be easily applied and removed, while present¬ 
ing til of the advantages of s perfectly solid 


IIRINTOHCBI) CDNCBKTK FOLK—H «. 
Htopt, Huntington, W Vn. This Invention 
refers to reinforcwl concrete poles, and more 
particularly to the clasa comp^lng a metallic 
body covered with concrete An object la to 
jirovlde an liicxisuialvr p<j|e having a high ro- 
i-fllclcncy of roalatanc^ to Iwnding stresses, 
and sufficient resiliency to withstand aboeka 
and to form a pule of uniform strength. 

WELL CLEANINIJ DRVICB.—J. F. Kth- 
ntniN. care of George E Wallace, 416 Caplea 
lildg.. HI Paso, Tex The Invention has par¬ 
ticular reference to means or appliancca for 
such wells which are adapted to Insure perfect 
and satisfactory operation of wells of any 
depth which may Is- dug or drilled in the vldn- 
tl.v of quicksand or other sedimentary matter 
which BO frequently clogs np the working bar¬ 
rel and cauaca stoppage of the pump. 

PHIMBBHH' KIT -F. Aurt. 600 W »4th 
Mt. Whll4.sto«e. N. V.. N V. The Invention 
provides a kit serving under curtain conditions 
ss a furnace or aupptirt for the meUt pot, 
end under other conditions as a carrier or eon- 
talniT for the tools and equipment ordinarily 
used by a plumber, eiiahllug him to carry Us 
eumplete outfit conveniently and In but one 

MBTUOD OF MAKING BIONB.~N A. 
Rachlisb. cere of Mr. Lak, 814 Kirby Bt., De¬ 
troit. Mich, The object here Is to produce sign 
letters and the like on slgnlionrdi, from pins 
tic msterlsl, such sa plaster of l*aria. molten 
or (used metsls, alloys, amalgams, fictile or 
other msterlals, that become hard and aet 

om a condition of plasticity or fluidity. 

HTHFFING BOX AND BEARING FOR 
HIIAFTB OK MAKINIC PROI'BLLKUH II. D. 

N. care of Bath Marine A'nnstructlnn I'o. 
Bath. Maine The chief object here la to pro 
vide a shaft stuffing Imx and hearing thatj 
)ff<'rs minimum friction to the water as the 
loat or other craft Is propelled through tt, 
Hid will readily adapt Itself to any angular 
ihifting or displaccinout of the shaft rolativa 
:o the keel 

VENTILATOR—J K RoaiNHON. 400 Isiulsi- 
ina Bt. Little Rm k. Ark In this rase the lo- 
ention comprehends a ventilator provided 
with a stationary draft member such as a pipe, 
flue or chimney, and a cowl Journaled upon 
said nicmtier and provldi*d with menns for 
shifting the cowl under control of the wind 



VENTILATOR. 

Into different angular pusltlous, the cowl being 
provided with means for facilitating the travel 
sir through the draft member, thus forcing 
draft within the latter It Is for use In 
tli’S, risims, halls and other parts of an edl- 
flc4' and may he employed In connection with 
the discharge of Miiioke, gases and vapors from 
itidliigs and siiHlogoiis structures Tho awn¬ 
s' fai tnry Is now running for Us manufacture 
Ith a capacity of 51)0 per day. 

WATKIII’IIOOF (’OMI«OHI'riON.— Natau* 

Fobni, mil Wilson Bt. Benia Rosa. Fal Tho 
primary object of Mr Fornl'a InVi'nllop is to 
produce a watcrprisif mixture of ultont the 
>f milk which Is adapted and in¬ 
tended to Iw mixed with cement and sharp, 
i'lcsii sand In pro|s'r proisirtlous slid will form 
« product iilmolittrly inipcrvloiis to wnlcr. In 
[■arrylng out the Invention and prodii'ing thn 
mixture, he iiilxr-s burnt stone lime slid crude 
linseed oil In the proportions of om- biindrcd 
Hiiiiids of the former to seventy pounds of tho 
utter, and sufficient water to slake the Itinc 
ogether with twenty five pounds of sulplinr. 
riic oil Is added to the lime very slowly and 
iireriilly durlRg the slaking of the lliiic, so as 
ml to Interrupt this i beniical upHrattan. The 
ulxture thus produced is kept tn suitable re- 
cpta<-lcs ready for use by ioIxIsk tt wjth 
■l•lncut and sliarp sand, by whicli means so 
entirely waterproof product If formed. Tha; 
cnmiiosltlon consists of burnt lime one bun 
dred iiarts; crude linseed <dl, seventy parts; 

affect slaklBgl 


of tbs Ume togetbaf with sul|riinr, tmtutr-fit* 


U>C&-^A. H. UtNIR. 40* S- «tb Bto (imB« 
Island, Neb. 'Obi prHuatf - “ ' 

provide a lock srbicb IS «a In.. .. 

prior patent No. IHi6,lKiS. graiited ta Mr. .Haas, 
in addition to the objeete thaM atatad tbe 
preiMtt invantlon alna to provide t ‘ 
pUoatad lock, ona aaater to aaafca 
or mallaabla iron, and a lock ttaa ao 
menu of wbicb ahali hake ampin Javaaaaa to 
enable a ofaild to operate the aamt. 

DBNTAL INBTRTJMHNT.—F. T. WAtAgl*. 
Bismarck, Mo. The principal objeet of the 


adapted to be poaltloned battrean tbe 
and lower proceaaea In order to obtol 
length of bite when the Hpa are together, 
whereby the fitting at teath may be proper. 

BPBINQ HINaa.—M. FvhDTA.' 571 W. ISBth 
■t.) Naur York, N. Y. Tbla inventor provldea 
a hinge with a pair of pivotally ooqne^ed iev- 
ere. and a spring structure acting on the laavao 
normally for nalntalntnt the aai 



_being carrind on the o_ 

lag, aad the relattoa of tbe tald n 
cuing affOriUng an Indication of fha 
I the said spring. 

cmmt'nuR kaeino jiugsimp.-hb. E 

Tinurafe, Wrd aty, Kan. An ohjeat hau la 
to provide « device by. niuu dt whMi anbl-Utt'' 
gatton rile may ha wade tn tlM dltto tu whtek ‘ „ 
It la to ha laid- Another ohjaet la to praaMa 
a darioo for mahtog tile which ibaiUM tba paa^ ' 
ducUon of A uhlfnem gihde at wan^pgeked eon- . ' 
'eto tile. 

ROTARY PVKP.—aBSMMia t‘. CATROAffb.'*^ 
Toa K 8t„ IVcaWh Oal. The ttowttan tahtM#L 
enta to rotary pumPA A»i hu aaf^r 
partlealarly to the elaia « 
lag a atator bavtikK all tnlet and an ar“ 


tain position, tlie hinge and spring having as 
soclated therewith a lock for locking the spring 
against operating In one direction when the 
leaves bsve be<in opened to s eertatn extent 
In order to allow the leaves to move Iwck and 
forth pivotally freely within certain limits. 
WRENCH FOR ROTARY WELL DRILI^S. 

-G F. Lmus, Electra, Tex. The wrench Is 
particularly adapted for uuacrawlng the coup- 
Ung which atUebee a drill point to a pipe aec- 
tlou, and alao (or deUrbtng pipe sections from 
each other. It grips tbe coupling tightly, but 
leases from It easily, a merit not generally 
this class. It Is 



WggNCH POI ROTARY WELL DRIU,B. 

ipted for various vertical and horlsonUI ail- 
Justmenta, wbU'b facilitate Its attachment to a 
V pipe coupling so as to n<unonilae time 
and labor. It la adapted for.convenleot detach¬ 
ment of Its tooth and sIMable lug or Jaw 
when worn aod tbe aubstltattoa of a new one 
therefor. 

HeaUng and MKfctlas, 

LAMP BURNER.—LEWIS P. MnoRR, Wel¬ 
don, 111. The purpose here Is to provldo a 
burner with horlsontal tubes for collectlnif 
air from between the crown member of the 
burner and the chimney, and dtreettng the air 
to within the aald crown member, wings cx- 
ti'iiding below and above the bortiontol tubes 
St each aide of the wick tube, for dlrecUug the 
sir from the horlsontal tubes to tbs wirfc. 

ITGAB LIGHTER,-O. 0. KLntUk £04 In- 
liann Ave.. iDdlanapolls, lad. Tbe gu flame 
imy he suspended tn convenlant poaUlOu for 
me, the lighter being for rouvenhmt use by 
mrsons of different heights. At a state of rest 
he lighter will burn a small or pilot flame, 
lut when operated by a awtnglnK levOr under 
•priug tension, will cause the flow of an In- 
Teased volume of gu to produce a larger flame 
ir blast which will require but a very tnlnuto 
liuu to light a dgar or tho like. 

^aMa«li<a4 rumtOa. 

VALVE WXIAT FOR CLOflBT TANRII.'-^ 
w BRiiRNfR, 318 Tegto Et., Hhfuvep OT t, bg. 
This Ibventor provldw a llnat wfBah Wfli 
only tbs permanent air chamber nnnilwn 

devicM of this ehararter. brit tp addlttwi 
have a' water-Bsaied ‘ ' ‘ — 




RorragT pcmf. 


tbe blades, and aa openlag in the hsada estab- 
Usblng communication between the Inlet nsMi 
tho outlet of tbe rotor. An object of the In- 
ventloD la to provide ao Inaxpenaive, simple 
and efficient rotary pump In which tbe pres- 
necessary for raising the water ta ob¬ 
tained by providing Inlets la tbe rotor of • 
reduced diameter, lying iH'tween tbe Inlet and 
tbe outlet of tbe atator 

PUMP.—H Mead, care of M. P. Joyar. ure 
of Coaltuga Chamber of Cpmmeroe. CoaUaga. 
Cal This improvement refers to oil pumpst 
and tt has for Its object to provide one which 
win bold tn suspenrion uolfurnily, from tbe 
bottom to the top of tbs well, the wad wMeb 
becomes mixed with ths oil or substoace which 
Is being pumped 

BAllwgya amE Vheir Aoenaaortoa. 

RAILWAY BPLICB.—C M, MlLuan. Tyrone, 
Pa. This inventor devises a mean* for apRe-'. 
lug railway rails of a atmpie aad reltaMn dwr- 
arier, tbe Mine providing far the atmnaft afuh, 
plicity aod CadHty In umktng the npplicaitoR 
if the track and also provldlag for ea«y re- 
lewal or replacement of one rail without dto- 
urblng the other. 

HAIL TIB AND ANCHOR.—F. H. »IA»- 
ORP, care of Htanford Metal R. R. Tie Co.. 
1105 B. Broad Rt.. Bllsabetb, N. J. The In- 
ventioa devises a metallic croos-tle adapted tor 
the support of a novel form of tall seearing 
devtcea It produces a combined tall brace 
and anchor whereby tbe rail will be supported 
so as to resist all sliding and tHttng movameaM 
by simple and reliable eonstruetlon. 


Nova.—Copies of any of these patonta wUI 
be furnished by tbe RciSECiriu AMiaiCAM tor 
ten cents sadK PleatM state tbe name of tba 
pateatoe, title of tbe invention, and data of 


WE wish to call attention to the (act that 
we are tn a postMoa to reader eompeteht aer- 
vices in every broach of patent or tmdn-narfc 
. Our staff Is compoEsd of meehwMnat. 
electrical and chemical eapecta, thorenffhly 
trained to prepare and proseoute All patOat 
appiicattoas, Irrospeettve of the complex MtuTO 
of the subject matter igveived, Or of the apn- 
dallssd, teobhlMi. or adeattAc knowjeilBt am 
quired tberefor. 

We also have assoctotto thrfAfllMmt the 
world, who suMtri la tbe proawmtlaH of patiRt 
and tnde-marfc itPvn<!>t>oB« ^ dH toam 
trifa tonlgn ^tbrUatted mhtoHb . 

Mturir A ;|J 
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WANnO AT pNOB^-MaabkOloia draftiiiisii. 




Do Ym Wam to Sell 
Yow favutCn? 

Bvvry pateht oonunerdilljr toltuble 
imihl b« fluifeStly beiwht atug^tt price, 
or monev «n>to{*riy larniriicd lor ua «»• 

My lu v>li&v,ci><l (2>Umd 

igiiiiM tteAuKer of infrto((mnni 

'1^ p t ^ 

vrtPMilialtwia 





WTTFICAMERICAN 

CeRtfBl Stetlflo pttwir Iw Faniwn 

({^eoeiotlMt /torn peoe 406.) 

Oil tU« avoTOW power rate of five ernte « 
kltovwtt Itoar and luclude tntereM on the 
loyepUiient charxed ot d var cant, deiireclA* 
tUm of tbo machinery at 10 per cent, and 
latMxr hire when neceeeary at 18 centa an 


liiiiisiiii^iiii 

goedobc^ecioeboood 


DiiHuiiml 

uimuuuttit 

iiajSftilisiliiiS 


WiHlfo 

-I 88 

SS*'S;j8-“»3||82«|*' 


l.i'i 

gill 


W« motrt remember that these coeta cov¬ 
er iMth the price of (he hired man and hie 
keep. Though it will t>e dlacorered that 
‘ of the machiiieH in the teotN are of 
large capacity. It waa discovered in check¬ 
ing hy teste of smaller machines of the 
‘ kind that the variation in unit cc 
that le iwr bushel or ton—was ver.v alight, 
if any. 

It is needleea for me to enumerate the 
many advantagee accrued by using elec¬ 
tric pou’er. as they ere well known to most 
of us. However, there is one advantage 
which the farmer appreciates more than 
any one else, and that la the saving tii 
time and Inlior. The labor pmblem on 
the farm to-day is almost as vital us the 
maintenance of the fertility of the soil, 
knd every labor-aavlng device is greeted 
with open arms by the farmer. 

Although this new field for electricity la 
yet in He infancy, the time is not fkr dis¬ 
tant when every well-populated farming 
district will have its transmission iines, 
for the distribution of electricity for li^bt 
and power. 

Meteuvlotrical Station! in 


T ub Yenesuelan gpvernment has de- 
ptead the eetabllahment of meteorologi- 
cal atatlons at Merida, Ciudad Bolivar, 
Maracaibo, and Calaboao. ThU is note¬ 
worthy Air Uie reason that aside from the 
Ctoaertatorio Gaglgal at Caracas tlwre 
,are, at present, no tegular ateteoroiogical 
•tatiofiS in Veneauela, which is, cHroato- 
logically, one of the leaet known countrlea 
in ttw worlA 

Batwrta for Oaraal fioffe* ar Caffaa 
flataata«aa.-John B. Eelkw <at Battle 
tireelK, Mieh., Igu aeaured four patenta, 
liOMBeS to 1.0W,2e8, ineiradve, fori 
I diilto at wOee adlMtitato, aome of I 
> 4«vg|op tbe idea «l extrae^ the 
Utivdrili^ ttoUad aenol 

dctnMA, eactol' to lorto a eoating' 





SOLVING YOUR DIFHCULTIES to the Manufacture of Your Article 

experimnHe Dept , Mvfcl and tpnUI Macbliw DepI . Toul and Dir Drpl Maiiufannrlnjl and A»ruililln| DrpI, 

Wt« wa da. How wa work Who »p are. In bnnkirt Innn s«i„l lor li 

DECAMP k SLOAN MFG CO. 42 (MZ 2 OgdwSL, N«w>rk, N. J. New Y.rk Offfc, 154 Naaaau St. 


Stops Serious Losses 
Wherever It Is Used 

Becuiae it hsa none of the sand holes or othei 
stractursl defects that send so many N£H' mallnihU 
Unions to the scrap pile. 



son that Mark Steel Hii 


Because expansitm-Ienks .ind necrvsary pfpl.iecmeni ar» 

wrought iSleiv/expands and contracts same as the pipe, while rnallrahlr inn. 

lower coelBeient of expansion tlum the wrought pipe, stretches under lu nt. 

Because Sherardiaing after threading mokes Murk Unions rnstiirouf and prariu alK 
everlasting, 

Send for a sample and circular. 

MARK MFG.CO.,*«--{22rtSL'Jt^ 

1118 dodge avenue. EVANSTON, ILL. 
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I The Motor-driven Comitt^^ 






Tkit dtpatimmi U d«Mdi <» 

art of nwtor troOtt amd dmmrp patont. iPtU I 

onv puMtioM rHatinff to modtaiUeta W 

oomtMreiaZ motor ooMcIw. ' 
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Prompt Business Retpiires 
WMte Trucks 

F )SITIVE service at all hours, in all seasons, long 
ha^s or short, heavy loads or light deliveries— 
It is a White Truck that is best f ulfillin g these 
requirements, somewhere for some owner. 

Where sentiment does not count, facts show that White 
Trucks run farthest and cost least to operate, whether 
per package or per ton. Your business promises will 
not suffer where White Trucks do your hauling and th e 
efficiency of your serviee will be marked. 


The WHITinBfCOMPANY 

CLEVELAND 

Manufacturers of Gasoline Motor Cara, Trucks and Taxicabs J 


How G. V. Pioneer Work 
Benefits the Buyer 


I( 1913 truck builders and salesmen (eel the lack o( cost 
data and accounbng system, how do you suppose we got along 

in 1901? 

While no manufacturer has a monopoly of operating 
data, surely we, as pioneers, can get at the basic needs of the 
buyer quickly. Our years and years of hard work have shown 
us the short cuts. Have shown us also what are essentials 
and what are “(rills.” 



Our executives are trained men. Somewhere in the 
country we have solved a trucking problem identical with yours, 
and every problem we have overcome adds to the worth of the 
experience which you buy into as a G. V. purchaser. 

Catalog Wt on request 

GENERAL VEHICLE COMPANY, INC. 
General Office and Factory 
Long UUnd City, N. Y. 

NaW%ork Chloues Boeitan P hU iUN IphI u 


Bfedumical liOnden lur Motor 
IVvekM 

Bdltor of Motor Truck Dopartmeiri;: 

In view of the tremendous interest in 
sand-ond-clay roads now in North Osrcdlna, 
and douMteaa throughout the South Atlan¬ 
tic States, I write to aak If there is any 
effectual aand dumping truck—motor 
truck—which is alao supplied with an ap¬ 
pliance to tood it with something like the 
esme facility with which It may be un¬ 
loaded. I have been In oorrespondenoe 
with a company which sends me a descrip¬ 
tion of a dumping motor truck, but, so tar 
aa I am advised, there la no machine 
which can load Itself with the same power 
that runs it nor to there any separate com¬ 
panion machine to do this work. On the 
contrary, even the sand dumping machine 
that is described to me, which gets dear 
of Its load BO easily, must be loaded by the 
clumsy and exirnnslve method of shovel¬ 
ing it In by hand of day iaborera. 

In the construction of railroads now 
and digging of canato they have machines 
which load flat cars with dirt and d^Mt 
almost as quickly as they are unloaded. 
It seems to me that a machine may be de¬ 
vised on the same prlndple, but of aome- 
what different construction, which would 
scoop up the sand with such facility as to 
make the loading of the truck a matter of 
small expense and time. 

If such a machine Is put on the market 
and prot)erly demonstrated in the places 
where It to needed, as for example in forty 
counties in North Carolina, there Is prac¬ 
tically no end to tbe amount of business 
that might be done by the enterprising 
cumpanj’ which put them on the market. 
There to now an unexampled wave of In- 
' terest In road building, and this interest 
to centered In tbe sand-and-clay road of 
eastern and central North Carolina, and 
similarly located sections in other Btates 
on tbe Rontb Atlantic and Uulf. Experi¬ 
ments are being conducted in almost 
every county and sand-and-clay roads are 
claimed by many experts to be the beat 
for all purposes. W. J, PnuE. 

Kaielgb, N. O. 

[A machine such as this was described 
in the SciENTinc Ai»BioAn of July SMUi, 
1018—EniToa] 

Determining Conethiff Ability of 
Electric CommMcial Yehicto 

I T Is a fairly well established fact that 
the operators of electric commercial ve¬ 
hicles are prone to run with the power on 
a good part of the time when the momen¬ 
tum of the vehicle would carry It a consid¬ 
erable distance without power, thus effect¬ 
ing a material saving in current consump¬ 
tion. That this fact to recognised in rail¬ 
road work to emphasised by tbe actlori of 
tbe engineers of the Hudson tubes between 
New York city and New Jertey, where 
meters have been fitted to tbe cars to as¬ 
certain exactly tbe ratio between the time 
run under itower and tbe time run without 
power. Motor men are encouraged to coast 
as much as {xaisible without upsetting 
their running schedules by the otter of 
bdnuses for records of coasting In excess 
of a standard set by the englneera, and| 
it is understood that the method has re- j 
suited In a material gavlng In operating | 
expense. By wey of applying tbe same 
principle of economy to eleetrle commer¬ 
cial vehicles a prominent New York Arm 
recently has placed upon the mirimt a de¬ 
vice designed to show aecnratety the num¬ 
ber of vehicle miles with the ppwar on and 
the number of mlies with thC tMnrer off. 
The device Itself to extramaiy' simpM; It 
consists of nothing maPe ooauMlMled than 
an ordinary odometer opemtiM In the 
ususl manner from otte pt the vriwela 
dftbe vfhlcle. fnstMMl 
registering flgoM^'hptgcfrmr, 
two Towir «ne ww 


ber of mB«s'co.v«red by tbp 
other rdw reglatera 

mltos covered with the cori!^MMt|lK 
—the num'bet of mllee eoastedfl^MiM' " 
words. As a concrete exatmide oMKhK 
atlon of the device. It Is 
the makers that a 8M>*ton ■ I-; 

driven over a predetermined nmWBib 

part of the drlvm> to imaat SheWejjBHPH^ 
lug percentage of 20. When the silH|||tfi' 
hide was driven over tbp aame roni^U; 
the advantage of every ow>ortiiii!tj||||: 
coast wap taken, It was l^und riiatl|||| 
ooastlat percentage had beta lacMaaeffW 
10. AttltoMmetlma,mMdt]^etaltee wM 
an Integrating amttsMter dtopfoeed ttMii 
tbe eaving in eonspniptloh pf the Meemp;^ 
run over the ttrst mn waa exactly ihl 
cent despite the fket that the «avaM|p| 
speed of the two runs was appcoxlmatsv’ 


Vaporlifaig Kbtomm iy Ml#,, 
CombiMtion ' 

T he use of keroeene as fuel in aifilbfri 
ternal comboetton motor of the malar 
vehicle type presents dtffloulUes to apjMr 
and so serlons that though for yeanl^,^ 
numerable efforts have b««n made to tmm" 
come them, very little of real itraetKI|t 
value waa accompltohed until the'neoP^,. 
sary etimulus waa furnished by the ab|M|i1: 
mal increase in the price of gasoUna n 
may be remarked that cathuMtors for 
feeding kerosene to motora nmulng Ut 
practically constant speed are eowpftni> 
tlvely easy to prodnee, and there «re not; 
a few that are capable of giving sattofpe- 
tory results; but It to a much more diffi¬ 
cult problem to supply a proper mixture 
at ail times to a motor tbat Jumps in a 
lew seconds from minimum to maxlaram 
speed and power, and as quickly Junapa 
back, and must run smoothly and sweetly 
at any intermediate speed. 

The majority of those who havemttaekad 
the kerosene carbureter problem have be¬ 
longed to two broad classes. One has 
worked along tbe general Hnes already 
well estabilsbed for the construcUon of 
gasoline carbureters, though varying the 
details somewhat and—what to the chief 
consideration—adding oonalderable beat 
from tbe exhaust gases to further vaporl- 
sation. Tbe other class has worked to, 
some extent along gas-prodneer Uare, Pob-) 
Jeering kerosene, after vaporisation la a' 
carbureter akin to a gaaoUne carbnreter, 
to a high temperature and oo producing a 
gas differing very considerably from rim 
vapor formed in a carbureter of the con¬ 
ventional type. 

Both these funos of apparatus are open 
to the objection that they depend upon 
external heat for their operation; there¬ 
fore the motor must be started llrst on 
gasoline and run on gasotlna unril suffi¬ 
ciently heated to permit the taralng on 
of the heavier fuel This mtails a wm* 
Plate g|aollne,outBt In addition to the 
keroeene apparatus. In the carbureter : 
type the vapor produced to easliy mm-' 
deneed by contact wttli cold suifacee, ■W 
it to not always on easy futtfor to tYoid 
smoke, smell and oooty depoott fn tbe cyK 
inders. In the producer typp the regutW' 
tion of heat presents a mlmt njee jin#* ■ 
lem, for while too low a Umpemtui;# wfH 
prodnee a raw mixture thkt wilt not ht^m 
clean Ul the cylinders, too higb a 'tmr 
peratnre wUl oamm Mid the 

result will be at toast «b ttorerisfuetoiy. 
Still, cxceltout remtlto uiib pbtotBed whhi 
,condltttoto .are ''.v 

thomrii the predaoep tygdlii imt reoiddsiM 
snfflctoiiriy Oatittto kd Mii<wrebae w«Rk, . 

la.vtiiw tttMti'': 

^ mottai wutk Add 






SdtmtFICAMISa^ 


iHtW ««J 

|ii^ 

»;,;«#i«h ««(}«««», *><lip»|> VAtt *» 


r.' '«|iiMiii^^' (' mm* ' m m 

!■*'A ’•mu IS pm io m 

rmMm.m'pm ^ keniwB* 

iaw''itm ««<Mwte0t 
■»»««»> o£ vitpw 
\ ' the Hue- 

«w|fa^. I!tl« mm prevanti 
IMK^fiunle '8 »iM trom tfae Tlfltnltjr 
Jmmrnm m» pm m, 
jonwnnea to a tolntoto - 
M pa w towns tok «U to twt ttQtttftlly ffni^ 
flkir iwt.to ttot «t an hot wbm mixcNl ivitb 
ttotowfl ot «lr for «<»iiplet« com- 
' litjiMi; It hM aoun deoKtoAty cartow 

SCSMW tb« OQttot (ato 
mm* to «to(>ioy«d la |>laoe of nnUoi 
, |||4«nomt»ttlito imnNtoea) to vhtta end 
dtotto me* totok apwM or atoam; It to 
alN^toljr wiana «wli will not oondonee oo 
Ail hi^ It totota about to tin air wltb 
' iWwtotaBce. atoutoad oil ctn- 

dmwa toataiotto am tha hand and doaa aot 
WBWto to too ato for any «ppre(!labl« ttma. 
IfDltod wito a watob at a Httla dtotaace 
Cron toe plfM, tba topor buriM with a 
dftok jpuff toavaa no amohe or amall 
of bomtoK. Atontoad keroacne nndar the 
aawa eondlttons makea a danaa mioke and 
toaraa black parttotoa floatlug to the air. 
A widawnathed quart bottle flltod with 
taper atood open Cor llftoeo mtoutae, 
aOMal time. beCora toe vapor became dlffl- 
0«U to aae; toe bottle wae cold when 
flltod. The bottle was flllad with vapor, 
the moath pakly Cfloaed. a email amount 
eC air admitted and a match applied, whan 
the mtotore tnirnad with a alight puff, 
leaving toe bottle perfectly clean and 
making no smOke or amelL Hepeatlng this 
experlmeBt about ten Hmee Called to oausc 
any dopoatt in tbe bottle, though obvioualy 
the mixture waa Cbr from correct for com¬ 
plete oombuiition. 

As It Is dU8<mlt to condense the vspor, 
even on cold aurfiieee, and as It eeeius to 
bum clean when even gasoline vapor 
would smoke, It would appear well enltad 
to bamtog to a motor, and experiments 
wUh a number of motors to automobllea 
of different typee and aisM have been 
made with parallel results. A gasoline 
motor with a carburatar of this type will 
start, when perfectly cold, at leaet as 
easily as on gasoline. Tbe only way to 
which it to possible to caiise emoke or 
amell from tbe fuel to to temporarily ax> 
tlngutoh tbe carbureter flame and permit 
raw atomised kerosene to pass to the en¬ 
gine, when toe familiar black smoke win 
be emitted. With the carbureter function- 
tag normally toe exhaust Is aufflelently 
clean so that a handkerchief hold close to 
the aaebaust pipe will not be marked, un¬ 
less by Ittbticatlug oil. Misfiring will 
cause tbe afibarned charge to be passed 
out through tbe exhauet, whence It will 
emeige as a clean while vapor which floats 
in the air for a time before becoming dls- 
ripated. Gombustloo to toe motor appar^ 
eatly to alldhtly lesa rapid than that of 
gasoltoe; tbe motor runs more smoothly 
and can be throttled to a slower speed and 
bolds Its power better whan throttled. In 
the tests so tor made ^ average power 
bgs been ab<>ve that ^ flaaollm to the 
same motors, Carbunitloa to not affeeted 
by Chuages of veed. Tbe mileage 

pw gatloa IMW imea much htotmr than with 
gasotow, to tome totos pMstf than douUa* 

'QktoffiAi '«i»A 'mmm, 
1.1(. 0. 1 “I am * mendmat to 

tflto of Inlmutokto, bat lit 
^ dittoii to aty toeai bastoeas toy dtoitortoa 
eto^A'setoito' W toUto. 

'' 1'-mto >d& itoitoto itofl flfl wtototo to my' 

hito .decided to leptoce' tbern'eii^:' 
, .ktotier trucks edtoto* top 

Tfwr.v it-iMwe iiiiwto<!( toil 

ttowks. «Wl dki/toito 
to(%^ pm tor'ewtiastoiH^, 

.dto'loealMto*^! 




''A„ .Its ftato^'kad doesstoB to saswer 
mtosttom of toto aktone toreral times, and 
tostotol tetoottgation has led us to the 
OPUdim that every motor truck iustalla- 
ttoa hf the stoe of the one that you con- 
tamiptoto warrants the services of a pri¬ 
vate staff of repair men and the erection 
of a private garage. It to probable that 
several of yonr tmclUH-lf not all—will be 
of the Same make, and it would therefore 
bo well tor you to engage tbe serrices of 
an expert from that factory as Inspector 
or chief repair man. If you employ men 
as drivers who are Intelligent and care¬ 
ful, It to posrible that this one factory 
expert and on assistant can attend to all 
of tbe necessary repairs, replacements, 
and tospecMona, leaving the washing and 
cleaning to tbe services of a man who 
would not natnrally receive as high 
wages, in addition to the dally Inspec- 
tlons^^ltb wblrii are Included fuel, oil 
and water replenishments—you shonld ar¬ 
range to have each vehicle overhauled 
tboroo^ly at tbe end of every six or eight 
thousand mllea This will kem> your 
fleet to perfect condition, and yet to work 
that can be acoompHehed without over¬ 
taxing the facilities of your repair organi¬ 
sation. The work will be better done 
than would be tbe case were the cars left 
to the tender mercies of the public garage, 
for your men will learn the pocullar re- 
qulremei^ and adjustments of each truck, 
and tbe saving to expense will be consid¬ 
erable. If you go about the installation 
of your motor eervlce to the manner that 
yon Indicate, we feel certain that It will 
prove to be an unqualified sueeess The 
eractlon of a private garage has been 
found to be economical whenever more 
than three trucks are to be used by tbe 
same concern. We would urge this one 
point, however; When building your gar¬ 
age, plan for the accommodation of double 
your Intended purchase of trucks, for you 
will find your Installation so efficient and 
profitable that your bustuese will increase 
to tbe point where tbe extra fleet will 
soon be required. 

P. L. M. writes i "I have a dairy busl- 
nees to which I now use six horses and 
wagons for the retail deliveries. In or¬ 
der to improve the service to one of the 
districts covered by three of these wagons, 

I want to put on a truck. 1 expect to 
drive this myselt and would like to know 
If you think a gasoltoe truck would prove • 
economical. I drive to seven miles before I 
1 make my first deliveries, and tbe stops I 
average about ten to a block.” ^ 

A. The retail milk busineee to one of > 
the very few fields to which the gasoline 
truck does not always prove an unquali¬ 
fied sucoees. The frequency of the stops • 
permits only a short distance to be cov- _ 
ered by each vebicia, and the truck to not 
therefore given an opportunity to be oper- ' 
at«d to Its tall ability. Furthermore, the « 
average driver will leave the motor run¬ 
ning during tbe minute or so required for 
each delivery, and this may total more ^ 
than the time during which tbe oar to In ~ 
opentloa This will naturally result in a 
waste of fuel and oil and will eeriously J 
Interfere with the maxtmnm efficiency s 
that can be obtained from the truck. Tour - 
ease to somewhat different, however, you 
will run seven miles before you wtU have . 
occasion to stop for a delivery, and the I 
fact that you are to drive the truck your- I 
self and will therefore be careful to avoid ^ 
the unnecessary use of gasoltoe and oil 
.mar render the purchase of a gasoltoe 
trade a Inoet profitable investment. We 
would , suggest one of the thousand pound 
fehtolos with a covered body. With such 
a tiuok, yon could easily cover the dto- 
tance from your dairy to your nearest cos* 
tomsf to less than half an hour, and the 
tonahto of dellvetles made to a glvUn time 
oottid, be greetly Incresmd. Thera Is- a 
htoge flfU for the use of motor tracks ta 
hudasMes such as yours, and we fral that: ^ 
jNNtt bellaf to their eflicleney tomore thae 
vtoktajitsd. 

''<ii«'^'laflda hwaed m* flaaiuf thu' 
torvtbla fjna eq thb Idaho uaAo&al totoad 
to wun »• 

pm'mm uf .|<ptf;tow flMSBfli;’ hr''' 


Electric Trucks Give 
Long Service 

R eliability » the ThreeoItheEHectricTruclu 
keynote of Electric owned by Arnold, Conitablc 


^ keynote of Electric 
Vehicle design and con¬ 
struction. Note these facts: 
Thera are several Electric 
Trucks of 1699 model still 
running. F. A. Poth fit Sons 
Brewery, in Philadelphia, is 
using daily an ElectiicTruck 
delivered 11 years ago. 

Several of the EJectiic 
Trucks operated by the New 
York Edison Company have 
been in use 10 yean. An 
Electric has been used by 
Frederick Looser & Co., 
Brooklyn, for 1 I yean; an- 
olher by Stem Brothers, of 
New York City, fw 9 yem. 
Three of the Eliectric Vehicle 
fleet of Tiflany & Co. were 
dekveted early in 1901. 


Three of the ELlectric Trucks 
owned by Arnold, Constable 
& Co., New York Gty, were 
purchased in 1903, and an 
Electric built for B. Altman & 
Co., in 1898, is regularly used. 

All of these first usen have 
since rebought frequently. You 
really should investigate Elec¬ 
tric Trucks now. 

Send for this Book 
Toda^ 

'■ The Story of ihe 
Electric Truck'" 

The feett end liguret that you 
went to know ebout the Deciiic 
Truck are contained in thia beaub- 
tully pruned book ol 36 pager-your» 
on raquea. Out of operebon. «c.— 
actual photugraphs of the newert 
model Electric Trucks Send for it 
today. Kindly tik for Booklet W 


EjLECTWC VEHICLE AsSCXSATION OF AmERICA 
Boaoo 124 W, 42d St, New York Cfucago 


gives a clearer, cleaner, 
brighter illumination, at less 
, cost, than any other light- 
\ ing aystem possible to in- 
« stall in the private home. 
“ Every hoiaie has its own 
lighting plant—nfe, sure 
and economical 

Agtnit Wamitd 


mdiad gaataw, are ebly deicribi 
a SuppUaent 1524. Price H 
doBD Oc Co., inc., and all new 


CROWDS 


By Gerald Stanley Lee 


DOUBLEDAY, PAGE & CO. 

CARDEN CITY NEW YORK 


ihdEUBLE* copying 

One Mephisto outlasts 
three ordinary copying pen¬ 
cils—and toot’s only half 
toe story. Usually smooth 
writing and clear copying is 
toe other half. 

Insist on Mephisto—at your 
stotioaer's. It means pencil satis- 
(aeflon, and economy as well. 

Two glades of lend—medium and 
hard, 

LdkCHaidtmiiUi 

MfltSI SN Barnet, New Ynsfc 

IlSIll 





For Christmas 

G ive a Moore's and you are 
aatlafled that your gift is the 
best of Its kind and will be used 
dally with constantly increasing 
pleasure. You may buy a more 
expensive present, but none that 
will be valued more than a 
Moore's Non-leakable fountain 
pen. 

There’sa Moore tosult every hand. 
For ule by dealers everywhere. 

gwry awt W (Nry MMn't is wKndlliQMBif 
ammlnT i 

AaMrkaiiFoaBtBiaPeBCo.,Biias«ann 

Adam, CaAtaf * rams. Mtos Assia 


WOssisflIwIlisit 






SCIEa<TIlTCi«l0lK!A^ 





WllBlve •fli'e^mo of ii*liy •B^ou. Now(* 
Uh) b«rt tlnw to nwke your ■oUtution, dunac Cb»— 

Sl^^^tiHeke 

finnif riiaaa EirMKt^ naramtiT 1 te D«MMih«r IS 

For two weolM Oloho-Womlokft dMktn til over 
the ooiiotry »m glvliut a epadal demonatratlon 
oi tboee ftmpUB hopfeteti, and your jfiwnd- 
ance Ifl oordMIy Invited, tf you do not know 
your OloiiMi-wemkikn dealer, write oe for Oata- 
loR No. IDS. and we will K ive you hie name. 

--nh 


. Universal Cabinets 

For everybody. For eveiythmy 
50 dnwen, i removeble parti- 
tioniinaach. I SOconpiftmeatt. 
Drawer!, flK3x21' Cabinel oi 
wood. Finuhed Imkaiioa Pol- 
uhedOak. CaidHoUenaod 
Pulk, PolidMd Brat!. $11.00 
Hobart Broa. Co, Troy, Ohio 


ROTARY PUMPS AND ENGINES 

Their Orialn aod Dwelaimanl 

deer drcwiati ilrawNw iKe caeMraeaun of vanou! femu a 
enapi tad eaoMi M iluerMoM. CeaieaMd in Sapob- 
BHBUlMTnO. Mil ^lOceaueaafa. F« wbkr 

lee, a nd all eawnlaalao_ 


What U dM Afo? 


»,$wt m.t 
tbe mecnum on the eelk, wom thttt the 
medium may not only chao$e the d.vi)amlc 
poaalblUliee of tlaane, hut that the- char- 
aoier of the change mag be regulattsd bg 
a oarefuUg coneMered modiflcatton of the 
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Save Magazine Money 

Our 1914 Catalof (44 pasM) biU mora 
than 3000 PeriSUeab^ Cbb Othn. 

It'a a NC MONEViAVEIt, S 
FREE tu you for the atlong. 

To-Day 

J. M. HiANSON 
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The ijueation of the Influence of the cells 
on the medinm was taken up In turn, 
althouKh It has not, as yet, been studied 
in gront detail. 

This involves the theory that the cells. 
In the course of their activity, make such 
demands upon the nutrition supplied by 
the medium as to deplete It; and that they 
thus become the Indirect means of lutro- 
ductiiR Into the life prtwess, a chemically 
destructive agent (catabolism). The re¬ 
sult la a gradual slowing down of cell- 
(prowth; In other words, progressive ageing 
of the tissues—and death! 

An analogous course was followed In 
early artificial eultlvatloii. The tissues 
lived tbelr normal span of life—1. e.. a 
few days—and then died. But It was 
found that the process of degeneration 
could lie obviated by tiie procedure which 
has lieeii already simkeu of as insuring 
'permanent life." In other words, death 
—for ex|jerlmental purposes along these 
lines—has been overcome. Tissues grow¬ 
ing 4« vitro tor nearly a year and a half, 
now continue to multiply faster than those 
of the embryo. Time, for tissues under 
these circumstances, simply does not exist. 

The burning question Is; can this or 
anything approaching It, be done—ulti¬ 
mately—to Bolve the same question in the 
body? 

LabotHKiTing Appliancas in Hotels 

(Conoluded /rom paoe 4It.) 
first cousin to SHm<>, without the aleve 
bottom, of course. KiilftMsluaning and sit 
ver-pollshing niHchlncs, dough mixing and 
cutting machines, fiower-drlven, are famil¬ 
iar. The dishwashing machine Is iterhups 
the most exteiislvel.v used power wpihi- 
raent on account of the large volume of 
work which It handles; since the serving 
of every order of food means dirty dishes. 
The dishwashing machine of whatever 
type otMirHtes by bringing the dishes into 
contact with a mass of hot water contain¬ 
ing a strong cleansing compound and after¬ 
wards rinsing them in clear hoi water, 
and some machines add a flulsliliig touch 
by sterilising the dishes In live steam, 
typical machine bundles the dishes In 
baskets, swirling the hot cleansing water 
around and among them, the rinsing leav¬ 
ing them so clean and hot that they are 
ready for servlet* without drying with 
cloth. The best results with any of the 
machines are obtained by team work, the 
helpers giving sfieclal attention to greasy 
and "eggy” dishes as they fill the baskets. 
Although the work of machines compares 
favorably with that of Ignorant and un¬ 
cleanly hand workers, a deplorable short¬ 
coming In the use of these machines In 
many iilaces Is that the washing and rins¬ 
ing waters are not ctuiuged often enough. 
A law has Just been passed by the New 
York hitate Legislature and signed 
Oovernor Bulaer prohibiting under iieualty 

a misdemeanor the iMe of dishes which 
have not been previously cleansed in a 
aanltary manner, and prohibiting the use 

such cleansing of water which has Ive- 
come unsanitary by previous use.’ 

Floor MCnibbers and jioUshers, motor 
driven, are coming Into use to replace the 
drudgery of human labor on cement and 
marble or mossalc floors and on hardwood 
floors respectively. Vacuum Cleaiiing Is 
usually done two or three times a week. 
Laundry machinery includes large man¬ 
gles for "flat work,” manned by a crew of | 
six or eight men, a number of special de¬ 
vices for nursing collars, shirts and cuffs 
Into shape in Imitation of the tiest hand 
work, but with a far larger output than 
would he possible without a prohibitively 
large force of workers In one great New 
York hotel employing q,bout 126 perwms 
In the laundry department, from 61,000 to 
63,l)0t) pieces of laundry are handled every 
day, the gueeta' lauudry aawuattag to a 


' This Ufw t*w ie Article tJ-a, 
Chapter 49 of the Laws of 1909, 
aSaot flaptember lat, 1913. 


caab) value at $100 to |3»$ * dliy. fMsff 
means of the ehttoorate eq«iim«ift! u# W*- 
dal devtora mployedr—ah esiMtwIre JflAOt, ; 
warranted hy the con$ltldM ditlii(t|lti$ In 
a hotel of eoormoua al«r--n tma 

have his laundry doM up nnd dflUTMWd 
within three hours. 

The saving of malerials by medwtdealj 
devices la closely Interlook^ kritll tbej 
cleanliness and uniform good aervioe akoj 
attained by tbelr use. The handling (if Ice, 
manufactured In the hotelk own refriger¬ 
ating ptaiit, is an example. The cold 
from the refrigerating roachUm •ervee di¬ 
rectly to “keep" the large tubs of Ice 
cream, thus saving the crushing and hand¬ 
ling of ice for this purpose. The product 
of oahe ice Is cut Into cubes by a gang saw 
machine and shaved by another maqbine, 
respectively for serving Iced water and 
chilled fruits, etc., at the tables. Drink¬ 
ing water for guesta’ roonm to however; 
served in vacuum bottlee tilled with tbej 
cooled drinking water from piling tbrongh* 
nut the hotel. This dispenses very satto'' 
factorlly with the formerly Inevitable "lee 
water pitcher," with Ito ellnlrtng contents 
of dubious Ice. A number of food dis¬ 
pensing appliances, primarily designed toj 
give satisfaction to guesta by serving A 
uniform quantity and qnallty, also pre¬ 
vent waste which would otherwise be very 
considerable in the aggregate One off 
these devices is a butter cutting machine, 
cousistlug of a receptacle for the masa of 
butler with a plunger which extrudea the 
butler through a row of email gatee each 
the slae of the Indlvldiml pat of butter 
serveil to guests at the table. At the right 
moment a wire Is pulled down, cutting 
the whole row of pats. A simpler device 
accomplishes the same result in a some¬ 
what more pleasing manner: a hand Im¬ 
plement for scraping off “butter balls" 
from tho top of a tub of butter, a single 
quick movement rolling up a little scroll, 
like a golden rosebud, into the hand of 
the worker. A cream dispensing recep¬ 
tacle delivers Just enough cream for one 
cup of coffee or for a pot of same by 
single turn of a faucet which closes auto¬ 
matically when the required amount has 
Iteeu delivered This appliance saves a 
few seconds of time; hut Its principal 
value Is in preventing waste by running 
over In the rush and hurry of the waiter’s 
work. The French salad dressing dispens¬ 
er works on the same principle, but has 
the addltloual feature of a stirring device 
which keeps the oil and vinegar well 
mixed In the receptacle so as to Insure uni¬ 
formity In the portions dispensed. Guests 
ordering fresh-made tea of some particn- 
lar brand or blend are insured satisfac¬ 
tion by a tea disiwnslng receptacle deliv¬ 
ering an exact modicum of ten leaves by 
pulUug down a lever A pancake batter 
dispenser for use at the griddle enables on j 
Inexperienced hoy to produce padimkes of 
uniform else and thicknesa. 


The Current Supplement 

N this week's Issue of the BciURTino 
Amkkioan Bufflxmbnt Raymond F. 
Nalller writes on the art of eunniellng 
steel and iron.—la an article entitled "The 
Modem Car and the Noise Problem, 
Lewis Kingsley tells us of "little reflne 
meats that make for ellent running."— 
The adjustment of local time In a large 
country Uke ours Is a problem of some 
little dlfllculty. How It has been solved 
and how a compromise to struck between 
theoretical reciulremeuts and the exigen¬ 
cies of practical conditions to explained by 
Harlan T. Htetson in an article accom- 
jmnled by charts and Illustrations.— 
Harold J. Bbeiwtono tells us some Inter¬ 
esting facts about the bat, the only mam¬ 
mal equipped by nature for flight—The { 
strategic position of Bwltaertond to alto¬ 
gether peculiar among European eouil- 
tries, and the movements of the Bwtoa 
army call for most remarkable petfonn- 
ances on the part of the soldtora, -One of 
the articles la our euntnt Stvgftmomt i 
a very 

march of a line three mUea kmg Of rtBtodj 
eoldlere through gladler eotntrli.—A lOOj 
horse-power Junkers marine engtaie to de¬ 
sert ana uhtotoata^tiM a» Aeomint toj 
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Put sunshine 

on your ceiling 


Do the ceilings of your plant reflect or absorb light? It makes a difference which 
you can figure up in good dollars A difference in your lighting bills, in the efficiency 


of your employees, in the quality of your product 


You want all the daylight you can get—every manufacturer does And you can fret from 19 to 36 p t c nt 
more daylight the amount of the increase depending on the present condition of your ceilings and walls 


It is simply a matter of paint 


Rice 8 Gloss Mill White Paint does not absorb a par¬ 
ticle of light it reflects all rays that come in through 
your windows down on to your machinery and into 
the dark corners of your plant It will give you a 


smooth glossy tilclike surface which will not scale 
off like a cold water paint which will not c rack or 
craze under the lar of machinery which sheds dust 
doesn t soil easily and can be washed like enamel 


RICE’S MILL WHITE 


IS the only oil paint tfivins « owqr, tile-like finish without the use of vamish 

It 18 economical to apply It flows easily and evenly under a 4-inch brush Its covei mg power and 


body make two coats equal three of lead and oil It contains no lead or other poisonous suoscance mu 
stays white longer than any other gloss paint 

Rice 8 M II White tt an elastic oil paint aRording all the advantagea and none of the HjjjjfHIHHMfflilBffiflMHI 
ditadvantages of enamel it pnwdts tie highest tUumnat ng pmer and the greatest san 
taty vahu at du kwesi uksmate test 

We i^ere the onginaton of Mill White Paint. None of the many imitations n i 
the market is made by the special RICE process Noe one of diem possesses the 
elastic permanent qualities which made the reputation of Mill White Paint 


Rice B N|iU Whitk Pauit w sold direct from our factory in barrel contunine sufficient 
paint t6 ^^er 20 000 square feet one coat. If you have that area or more of ceiling 
asid waH «pac« to coMr, 




moefm GtMtioliili 

A tpusk s# diwdc pWfMheht finish for eonerste sraUt 
ftfotwiMM a put ef Ow eempit to which n h applied. One 
noM attffidtill, unless a ii ^snred. Mshei the best 

fiKM «ifo >He# eiMiifo dfoa ka a^ ell pUnt 


Writ* for hooUat and aamph board 
A$k for a copy of oar boohlot, "More Light 


Write today 


U. & OUTTA PERCHA PAINT CO 

No. t|» DUOUBY STREET PROVIDENCE. R. L 
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Helping the Managa* 
todomorewoik 


with less stmin 


\:^^A 


I T has been said that a regiment is simply a mul¬ 
tiplication of its Colonel. The same thing is 
true of any kind of management. To multiply 
himself — to duplicate his own efficiency in every 
unit of his force—that is the manager’s ideal. 

So that a rrunager who is looking for 100% of 
efficiency in his force must first find it in himself. 
And to be fair to his force he must first be fair to 
himself. He must give himself all the chances of 
generating the fullest man-power. 

The head of a sales division in a big western 
Indiana plant got hold of this idea and applied it 
with what he at first thought was some success. But 
he found himself working harder than ever, and 
the strain began to tell. 

It was then that one of the directors happened to 
introduce a visiting electrical engineer who spent 
several days in company with the sales chief. By 
this time the engineer felt free to talk plainly. 

“Mr. Blank,” he said. “You’re a splendid exam¬ 
ple of energy, but you’re not giving yourself a square 
deal. You’re not giving yourself the right help,” 
“The right helpl” cried the manager. “Haven’t 
1 got a fine force here ? ’ ’ 

“Your people are all right, and you’ve made them 
imitate your energy, but neither they nor you have 
the right help. You’re all working, so to speak, 
with old-fashioned tools. The help you all want 
is electricity. Yes, I know you’ve got electric 
lights—old-fashioned ones in the wrong places. 
But there are at least twenty ways in which 
electricity could help you that you’re not using— 
twenty more people would not help you 

much and would only be an additional Tvguomre 
burden to you. Some day they’re going 
to cut out all that overhead belting and 
shafting over there in the factory and use 
motor drive for each machine. Meanwhile i 
you could apply that electric drive prin¬ 
ciple to the people in your office here. 

You could apply it to yourself. With the 



help of electricity could do the taioc 
this office that cuCttng out the oyerhesul ^d 

shafting will do for me factory *-^mAke the gen^ 
conditions better for all, and the particular coi¬ 
tions better for each. 

“Let me show you what I mean>^and your o<|m 
case is most important, because if you* are slowed 
clown your force is likely to reflect you. Take your 
lighting. You yourself have poor light. You go 
after Mople or send after them, when a button Tn 
your desk wouW do the thing better and save hours 
of your high-priced time every week. A moment 
ago you got up and opened your window. A little 
electrical help here would purify that air fuel your 
human engines are stoking up on. You’re not using 
electricity for any of the mailing or adding ma¬ 
chines — and that clerk who is mounting photo¬ 
graphs, for instance, could do it in one-quarter of 
the time with an electric flatiron. I venture to say 
that you could accomplish 80% more work here 
with half the wear and tear if you made use of elec¬ 
tricity in even a fraction of the ways in which it 
can be used.” 

This plain talk fitted in so well with the sales man¬ 
ager’s first thought on the efficiency ciuestion that 
he prompdy acted on the detailed advice secui^ 
from the engineer, and supplemented by the local 
electric light and. power company. As a result, 
^thin a year he was able to compute that withput 
increasing his office charges by a single ^llar he 
was doing much more wo^ and founo himselt 
position to shorten his own too heavy hours. j|^ 

Perhaps you who read this have a manpo%^ 
problem in your own person. Take up lute 
vbmbmw t|iatter today with your electric power and 
light company or any General Electric 
agent in your vicinity. You will find th^ 
more than glad to co-operate with you^ 
and no matter how coimplex your prabl^ 
may be they have at their command riie 
service of any part of our oiganixarion 
may be most helpful to them and to ydd* 


GENERAL ELECTRIC COMPANY 


Atlantal, Ga, 
Baltimore, Md. 
Birmitwham, Ala. 
Boise, Idaho 
Boston, Mass. 
Buffalo, N. Y. 
Butte, Moot. 
Charleston, W. Va. 
Charlotte, N C. 


Chattanooffa, Tenn, 
Chicago, III 
Cincinnati, Ohio 
Geveland, Ohio 
Columbus, Ohio 
Davenport, Iowa 
Dayton, Ohio 
Denver, Colo. 
Detroit, 


Elmira, N. Y. 

Ene, Pa. 

Fort Wiyne, lud. 
Hartford, Conn. 
Indianapoiri, Ind. 
Jacksonville, Fla, 
Joplin, Mo. 4 
Kansas City, Mo. 


Largest Electrical MamSlBctisrer 

In the W(»ld icenvhi^i'tem 
ttd. , Keokuk.lowa • 

la. Louisv7le,f^. 

, . Ms<«s«»,wi^ ■ ■ 

Eo. Mattoon,]}!, K.7. 




and Ariiona WiaeM refer to Southwest OenenI Eleetric Company'fferaMtiy HotMon 
For Canadian buibiess "-—.. 
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Pasadena’s Beautiful Bridge 

Gracefulness of Line Achieved in a Work of Utility 


T he htige concrete bridge Bt the head of Colorado 
Street, Paaadeoa, California, la the lougeat and high- 
eat bridge in the Southweat, and by all odda the moat 
beautiful. The roadway la IdO feet above the cbaunol 
of the Arroyo Seco, a atream flowing beneatb the fineat 
reaidentlal aectlou of the dty, and already highly Im¬ 
proved. The nearly completed atructure la <julte In 
keeping with Ita beautiful aurroundlnga, and tbe fact 
that It la built on a curve adda to ita grace. The length 
la 1,468 feet. Unking Colorado Avenue and a aplendld 
boulevard by a roadway 28 feet between the curlia. 
Thla will be paved with aephalt and flanked by two Are- 
foot aldewalke. No car tracks will cross this bridge, 
making It a perfect pleasure drive with wonderful 
views up the Arroyo to the mountains. 

The moat striking feature of the bridge, aside from 
its long, sweeping curve, Is the series of noble arcbee, 
the largest of which Is 223 feet from center to center of 
the piers, while there are two spans of 151 feel and 
six of 113 feet each. The arch siians consist of two con- 
tluuous, elastic ardh ribs, carrying simndrel columns 
and In part spandrel walla. Tbeae support croaa beams 
with cantilevered ends. The massive piers rest upon 
the boulders and gravel of the stream bed and are tested 
to 11,000 pounds to the square foot. 

Work has been In progress for more than a year, but 
a few weeks wlU see the completion of the important 
link In the California highway system. From 40 to 100 
men have been constantly employed. 

Cement to the extent of more than 10,000 barrels was 
required for the concrete, which Is rslnforced with cor¬ 
rugated bats of the strength of from flOW) to TO.OOO 
pontuls. 

The cost will be $aQp,000, half of which Is borne by 
Lob Angeles County and half by tbs dty of Pasadena. 
The designets of the bridge are Meesrs. Waddell ft Har¬ 
rington of Kansas City. 

As the pbotogrspks Indicate, unusual skill has been 
need In deslgnlog s grsoeful as well gg a utilitarian 
structure; in fket. It Is one of the feat of this sort thst 
can properly be classed as a work of art 

Vljiiqr in Fof imd ftt Nti^ 

By C. DieiMImeli 

IVB Hears ago an alt llUot Stould ascend only 
adler cavefttUy stndytnC the wind. A puffy breese 
srodM so flat Intlialdato him that he would not venture 
Into tbs nlf. AU that is changed now. Flylnf aa- 
aUiM ground in all weatiMm. Fog alone 

nmaeuvets of 1K12 tiie.great- 
by io$, Scouttag both in 
‘w«s oompietsly patalysed. But. 
tpiwtird dsi^tdiii fbkt cnniUr sioet ‘and .low, a dnehine 


that Is reasonably iiolselesH. there seeiuH tti Ite no rea¬ 
son why fog should prove a serious embnrrassuieul 
Noiselessness can easily enough l)e attained with tlie 
aid of an eflldeut muffler. Whatever slight loss of 
power may be imtalled by Us use Is oomi*enaated for 
by the ability to approach an enemy unobserved. More¬ 
over, the muffler need Is* used only In the proximity of 
an enemy or w'hen the crew wish to talk with each 
other. 

i^couttng in H fog very luueh resembles seoulJug at 
night, and night-flying is by no means unusual 
Although a strong searchlight must lie used to make 
nocturnal flyWig possible, the nocturnal sco\it should 
nevertheless tie able to perform effective work. The 
searchlights need lie flashed only at Intervals sulflclent 



VlW l|iaraty «f tin nudm ft aa a wutit of art. ^ 


1} numerous to guide the aviator Thus used. It may 
eicu confuse and demoriill!!e an enem.\ It certaiuly 
does not betray the loentlou of the shifting air scout 
So a muffler may be used lutermltteutl.i with like effect 
la a fug 

.V fl.vlng mnehlne that >HU1shes In sllonce and dark¬ 
ness nud Is heard or seen only at fltful moments can he 
sufel.i used at night or lu a fog. But the machine must 
fly low To fly low It must be very stable, because the 
wind is usuall.i ruucli disturbed near the ground. 
Many inventors are now engaged In making the aero¬ 
plane stable anil safe, so that ctviltuns will not he 
afraid to use It The iirlncipnl military signilicaiice of 
these promised impro\emeui.s lies lu llie fact that they 
will make low flying possible For war at least the 
uusufeuesH of the early aeroplane was not prohibitive 
Soldiers expect to risk their llies, whether it be In tin* 
nlr or on (lie batlleheld Hut even the war aviator 
demands more of n machine than could be fnlUlled by 
the aerojdane of IDUV, Above nil Iblngs he demnuds 
stability, not so much because stnlilllty means safety 
ns liecunse it means the possllillitv of flying low 

Build a machine which Is capable of skirting the 
ground and (he ueroiilane becomes hundreds of times 
more ellieleiit than it liodv of cavalry —more eflieieiit in 
the ability to And Its way, more etllcient in seeing things 
In detail, and more ettlcleut lu doing service at night 
and lu fog. 

Low-flying, however, means not merelv slablllty, hut 
also H reliable moior F.ven now the risk of a breuk- 
down is less tliuii tlio danger from bullets. There is no. 
choice of a landing place in case of a broukdow’u. 
Hence, the motor must be dependable .Some day we- 
will have a machine In which the engine will Ik* all 
that the military aviator can desire 

To Our Subacribeni 

W K are at the close of another year—the sixty- 
ninth of the .SciKNTtric American s life. Since 
the subscrliiflon of many a suhscritier e.xiilres, It will 
not be amiss to cull attention to tlio fact that the 
sending of the paiier will be dlsoontliined if the sub¬ 
scription lie not renewed. In order to avoid any in- 
terrnpllou lu the recoliit of the pujier, subserljitlous 
should be renewed before the publlcalion of the first 
Issue of tlie new* year 

To those w*ho are not familiar with the .ScncNTirio 
Amehm an Siipei.KMBNT a word may not lie out of place. 
The KrtENTiFic Ambhican Rupplkmknt eontalns articles 
too long for insertion In the Si-ikniukic American, as 
well as translations from foivigu iierlodicals. the lu- 
formatioD contalued In which would otherwise lie in¬ 
accessible. By taking the Scientific Amf.ricam and 
SuFPucMRNT the snbHorltier receives the lieiieflt of a re¬ 
duction lu the siibscrliitloii price, t 
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The pitrpoHe of thU fowmal it to roeord aoo«raM«, 
ximplii, and intcrettinffly, the worWi proffreei in $oien- 
tifir knowtedge and iwdiMtrtci aahdnnnment. 

LifUmatn on Lak* 

S WEEPING lerlBlBtlon that falls to take note of 
liKiil eiiiKlItloiiH and other inodlfyliiK clrcum- 
HtunceH, Is greatly to bt* depreeiited; for It may 
froqiientl} aecnre a trlUlug amount of theoretical good 
111 the ctist of 11 large tirouuiit of dlsaatrous hurin A 
ease lu polul Is a hill which Is mm before Congrees, 
under which the imssenger steamers on Inland watera 
xvould be reunlred to curry siifhclent llfelsiuts to accom- 
luodate ever.youe on board and two able seamen for each 
bout. It Is oonteiidetl bj the Great Lakes shliiiilng i>eo- 
|ile that. If this bill becomes law, the shliis will lie bo 
lumbeiHsl up with lifeboats and sti crowdisl with able 
searoea. Iliui laisseugor-carrylng eaiiaclty will be cut 
down to Niicb a small ilgure as to reiidei the uhlps 
altogether nnprolltable, and drive inniiy of them en¬ 
tirely out of service. 

.\H Illustrating how this able seamen and lifeboat pro- 
»lslon works out on one of the luodorn lake ships, we 
preseui the following facts A lake passenger steamer, 
with a carrying cnpacltj of S.OiiO people, such, let us 
ssy, as the ship recently lllustrat<<d In these columns, 
I'urrles a iiilnlmnni crew of 180, all of which crew Is 
regularly drilled In the luiiidlliig of llfeboals, Are pro- 
iiK’tlon appuriitus, and so forth Her llfe-savliig e<tuip- 
inent coiislMts of eighteen 30-persou lifelamts, thirty- 
four 15-|)erson llferufts, and 3,500 life preservers, lie- 
sl<U“< Ollier mls<-ellniieous tHiulpmeiil Under the pro- 
poHtsl bin. for the siiine number of passengers, this ship 
vvoulil be rvHiuhed to carry 115 thirty-[lersoii llfelwats 
and an addilioniil crew of over IKXI men known as 
able seiimeu iind these men would have nothing whut- 
e\er to do exci'pl hiuidle the ours of a ItfetKiut In case 
<il disiiNtei The eitra men required could not lie pro- 
ylded with qniirtcis. exce|ii tn the passenger depart¬ 
ment, and tieemisc of the gieut rmlnctlou lu the passeu- 
gei currying cupaclt.i. due to this liivusion of (he |ias- 
seiigcr quartci'' li.y the crow, and the great addlllonul 
expense, tt dues net take the eye of a shipping man to 
SIS- that the ohiiiice of such a ves.scl earning her divi¬ 
dends would 1 m> very remote 

Now' lie one who Is f.imllliir with our columns will 
accuse the Si igNTirn Axikkuan of wishing to cull a 
ball oil the present iirnlsimorthy efl'orts lo make pas¬ 
senger ship Irinel as safe as I he clreuiiistauces of the 
iUMi* will iMTmll We believe, however, that the bOHl 
lifeboat Is the ship Itself, whlcli, by jirojier siilKllvlslon 
of her hull anil prei’iiullou iigaiust tire, may lie made 
so safe ngutiist any but the most oxtiuordluary of dis¬ 
asters. tliat passeugei travel by water shall not only 
eomiMre favorably, but shall be suiierlor In the mutter 
of safety to any other aieniih of I runsiKirtatlon 

However safe a ship may he rendered by subdlvlsiou 
and other well known nieuns. It will lie always necessary 
to eairy a eeitaln iiuinbei of lifeboats. But we believe 
tlitt In this matter gomi Jmigmoiit should be used, and 
the iiiiniber of boats In proisirtlon lo puHsengerH carried 
should be ragiilated according to the coiidltloiis under 
which any lairllcular steamship sei vha* is carried *o«. 
No one would think for o momeiii of demanding that 
lioats shall be provided on the Hmlson Itlver steamera In 
.sufticleiit ipimbers to carry every passe iger on board. 
The proilmlfy of these steamers to the shore on either 
hand renders such iirecautlou uuueceaaary (’ondltlons 
III coast and lake service demaud that the number of 
ilfelioatH should Mi increased; but even here we la'lleve 
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that the question of lifeboat nccummodalloit sltould have 
It dlotluct relation lo the imaruess of the coast Unes 
to the steamer route. It aluwld be detenulned, nMu, 
by the extent to which the huU of the ship is safe¬ 
guarded against sinking by snbdlvhdwM with Imlkhea^ 

Goethals on the Primuui CbbbI 

W E have before us the amuial report of OoL 
George Goethats, Obalman and Chief Eiifl- 
ueer of the Catwl Comnlsslon. whksii has 
recently been submitted to Secretary of War Oa^ 

■ Ison. It Is slgulllcaut that uo definite date la set for 
the official opening; uor Is there any precbie pretUctloii 
SB to when ships will make their first (Mssage from 
isjean to ocean. In the early days of canal constmetloo. 
It was thought that the building of the maBstve mono¬ 
lithic looks would be the determining factor in the 
quaailon of the time of opening; as Indeed it might have 
baan but tor the development of slides lu the Culebn 
cut 

The roRoat. Btates that the canal proper, If we easriuda 
the approaohes, machine sbotat, warebuusea and the 
large ocean docks at each end, wonld Imve been com¬ 
pleted durtegrthe last fiscal year, had It not bssm foe the 
totally uneniected magultuda of the Cufaitea aiidiie. 
Aa tor these, no effective way was found to dkai wMh 
them. oxceMi by bodily remeval of igmetlwiHr veal hBto 
of material. Eurtberaosm the slMke and- tneNks la the 
banks Increased In sevanttg as the cut waat down. It 
waa found that the only eBeetlve way to deal with this 
stupendouN problem was to exeamte and haul away 
the material from the moving moss, until the alldea 
came to rest, or until the angle of ragn«e tor the par¬ 
ticular material lu motion was reached 
(’oL Goethals draws attention to the fact that It was 
predicted last y<*ar hy geologists that the sIldeH had 
been con(|uere<l, and that liecanse pracdeally all the 
loose surface Bull and atone had slid off, extioslng great 
ridges of Holld basalt rock, thle last material would act 
ns a barrier to further earth movemeut. Neverthelesa, 
when all was most promising and the canal excavation 
was within sixty feet of the iKvttom of the eut on the 
east Bide, the rocks broke under the enormous overhead 
pressure, and 2,00l),U(N) cubic yards of material moved 
Into tbe excavation and closed up the cut. The mass 
was attacked by giant dredges working on tbe taee 
of the slide; and powerful hydraulic monitors, simitar 
to those extensively used in hydraulic mlntug on the 
Pacific Coast, were brought into play to wash away 
I be bill from tbe rear and carry the material Into un¬ 
used valleys at a distance from tbe canal. 

It is explained that water was admitted to Cnlebra 
cut under the Udief thui Ihe effect of the water In 
tbe cut would be to retard the slides, an exitectatlon 
which was lustilied b> exia-rieuce obtained below the 
Gatun locks. The geologists, on the other band, thought 
Ihe water might to some extent develop new alldea. 
Furthermore, lu 1000, there was much speculation as 
to the effect of (he seamy character of roek on the 
Isthmus, and it was predicted in some quarters that 
there might lie a leakage of the Gatun Lake through 
seams and crevices. If these things are liable to occur, 
says Col. Goclhuls, tbe sooner tbe better, if tbe official 
opening of tbe canal Is to occur January lat, 1015; for 
If the water had not lieeii admitted this fall, hut bad 
been deferred until .May 1st. 1014, tbe full height would 
nut be reached until Gctol^er, 1014, and this would 
leave little time for tbe delermlnatlou of these qaea- 
tloiut. Hence 11 was decided to admit the water at 
(lie earliest iMisslble date fur getting tbe dredges into 
the cut and at work on tbe slides. 

It is gratifying to learn from tbe report tbof tbe 
mechanism of the locks and dams has been tested with 
perfect success. The gates at Oatun were awong In 
one minute and fifty-one seconds time tor each. 
The massive fender chains, whose duty It will be to 
prevent a vessel which has got away from control from 
crashing Into tbe locks, were raised and lowered In 
plenty of time to meet any emergency of tble Und. 
They demonstrated that they could check or aiifkally 
stop any veesel, uoless she happened to be Of verj- 
great size and nsivlag at execaslve apeed. Tbe elaetric 
towlug locomotives which will handle the ehlpc In the 
locks proved their ability to eksUy tow the laVRset ves¬ 
sels. A successful test has also boon made of tke elec¬ 
tric iuatallatlou 

On the Unp^nlmtlr Hulk 

A uec.'KNT editorial la tkamseelaww on‘"GhliMri' 
cal Weather KoreeantHalf’ hnn elMHIsA tPMB me 
of our readers an appradnttw Mfitar, nMgkets 
from which appear elUBwheve tn tMtiklannr Onv >*gW> 
spoudent aslm tor another article onettm BMam OipiMlMti 
warning him in no unevrtaln wa|t 
of frauds and nntottable person* 
public. Dpi especially ttw faRagta.'^ 

OertMniy It la ene of the funettoa* of »4ah«Cifi #»r- 
0*1 to eepoee both ■!»«* and ^gtroMH fikg 

task Is apt to be an oxceedlngly dtseeuMglk|e«««A Ww 
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' iiUt'niii refreabed and 
down-'they »eei» «i 

ths'QNtweof ttffith tutdienii^^ ' .'’VW; 

.Npt long, ago w« 

Ottf' mspeeta edltert*^. to * 

AaMi^lnm newopefieni 

pubUoatlona are addicted,'in tlwlr''! 

qimatlons—such, (or egaoide. 
seiute printed under tlw rntteo'of 
Sunday aupplemeut; garbled* latervleW'e ' 

wortbtoe: and the Inad^uato and laadcfintlt ' w iM Wl’ 'df. ■'' 
sdeoUfle oocurronces In tbe uewk cobliiil^. ANtb . 

tor not Indulgtog this desire w«* (Me > 

our own lleblMty to error, and ttie toeQnd fb t 
uiattors example Is IwUer than proceipi A moM 
reason, however, was tti« ctinvlotiot. thhi th<i 
are very accurately (idhtsMI to the dlB » i n |ii dt t&tdv 
reedMe. and thut tanprovemenbi lu . ^ UiBBeilu 
lUlwod, to wdt COM* toi paea wifaMlu»ttailjMr''‘hh *<* 
tlimpHMM«rtooeea,ieiwiittad^^ 

Au igtrewttnB midMt' of wwilii bu-'Opto:'. 

WhMIMi* shMMt in lltolMMMiM ftud ■aherti il* a i i l lM ^ mMM i Uito > 
wut aigMMdi by Thome* OertgMt tBatnbee rwipiteg 
thMul Or, again: WlMther any peoaeto law dhWtto 
tbwr. a rargleal operation wonMh e ll Hrtw^dV ftiWh' the 
mliMFof tbe average mMi the belMt thM the. wwite la 
regntaWd by the moont 

1lM Orlf in aad of 

T piE subject of the ago Of th* DiWMO twp* haa 
an unfailing Intereat for all ttfioMW BMBlA «o 
Interest which the discovery, In tbe rprlOg Of 
the present yesr, of tbe now famoue FUtdowu altnU has 
served greatly to stimulate. Every such relic brings 
Its own message from ages hitherto ooneldered to be 
so far removed as to antedate the appearance of wan. 
The message, however, Is written lu terms so dlflleidt 
to deripber that onl.v a gifted few can read It with any 
uiguxNicb to (bo truth. 

It gives tbe ficisMTirtc Ambsic-xn mueb ptoasnre to 
present lu this issue uu article by uue of the men who 
have made a life-study of this tpieetlon. Dr. J. twin 
Wlltloms, who has tH>«u made a Fellow of the Ata- 
thropologlcal Institute of Great Britain and Irekuid In 
recognition of bla coutributtous to this particular branch 
of adeuce, baa summed up tbe arguments fur the grMt 
autlqnlty of man, whtdi have been based upon the more 
recent discoveries of human rellca of amaslng but 
clearly proved antiquity. Altfaongh he has been twotod 
(too often erroneously) In tbe dally i»re*a. the artteic 
referred to Is bis first public prononiiceioeDt la the 
United Btatee. Dr. Wllllttins Is arranging to give cm 
or more lectures before our universities and acIsntUc 
societies, in whlclt be will set forth tbe argnments by 
which be arrives at the conclusion that man haa bssn 
hi existence on this planet for at least five bondred 
thousand years. 

SirBobert BbU 

O UR astronomical readers will bare noted with 
regret tbe death, at tbe age of seventy-three 
years, of Hlr Rehert Ball. 

Rom In Dublin tn 1840. Robert BaR gradnatad in 
mathematics from Trinity College, Doblln, and was 
aiqioiuted astronomer to Earl Rosae lu 186S. Two years 
later be accepted the profeesonblp In applied nutthe- 
matlcs at the Collage of bdeiice of Ireland* apd biter 
he received a simitar sfiPOtotmeut frpm his abna awtw. 
In 1874 be was made Astronemer Roy*! of. Irdand, 
and In 18(t2 director Of the Cambridge Oheervatory, 
England.' 

dir Bofasrt Bail was very friendly to Amoriw* «nd 
showed his appredatlon of onr educattonal initltn|tioiis 
by seudhig one of Ms aoiis to tb* MawatoisHtta Igsti. 
tnte of Teohntdogy. .. 

Of hts work* tbowlliisriiaiw bwi bhowg to onr re*d* 
era are bis popalar writ|tlgK sueh as Rtory of the 
Heavens,” ‘The Itme and Tide.’' "StMlgiid,” gW. Rat 
these roftfeeent merely a by-prodnet of * grikd trim* 
wain aotlvttlea were conutaMd in highty todwlwil (to- 
tlvltles. 
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^ '"<|}IW^^Ia|At 'IteiA Wet 9mmA hr MaeMe Impa.- 
iit 4WWi|ig';it ’ g w ’ WA|> A iwr r^Kirt that ‘^hMaadeaaaiit gas 
waa im hwtttftd to the agweight than the eteetHo Ught on 
iWMMitnlF4hBitt«M«i4otei4«ai^^ ttw teatw.’* «a BnaWi 
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the ifl^t Wtuoa k hwlOMd in an envelope the ray- 
AHeringcteM. 

Vy.tO'iato Vareiga Taatlnwiiy an Awarlean Teiephaac 
8ar«l>a.rrA member of tfaa British iHalianient who hae 
made some stody of the tatephone serviMM in CMhago, 
Beattie. New York city, and Canada, stated noentiy 
Ihat 'tiHV W«l« dtotinotly note eCBdent than the tele¬ 
phone aervhte in his oonntry: Althoagh not more efflotent, 
be behaved, than the latter would be. Bogiand wee 
abead of the United BtatM in the development of the 
antomatio Mepbone eervtee, and oontraoU for auto- 
taatie exehanges of the total value of nearly half a 
million dollars were being plaeed. 

B as gla t e* Mtcrapbeae.—-The miorophone is now used 
by buqdan for pieldng cambiaatian loeks. On turning 
the took a dight sonnd is made when the proper number 
pontes /ippodte the worldag point, and this oan oven be 
heard by a eendtive ear. However, it is imperoeptible 
to meet persons, but by using a mioropbOne it is an easy 
matter to hear the sounds. A euitabie form of flat 
tetepbone reoeiver is employed, and it is applM against 
the safe mixt the look. A pair of robber ear tubes are 
used with tile telephone. In this way the sounds are 
beard whteb allow of opening the look. 

An Advantage ef Tnrbtoe-eieetrie Mariae PropnWon. 
—The steam turtnne titows its highest etfloienoy at a 
high speed of mtntion, whereas tho marine propeller 
uuwt ^ driven at a rather low qmed. The problem 
in ettetent merins propulsiou by the turbiao is therefore 
bow to oomblno a high sprrd turbine with a low speed 
propetler. Two methods of delivering the power of the 
turbine at reduced speed have been developed; re- 
duetion gearing between turbine shaft and propdler 
shaft, and an electric generator driven by the turbine 
and supplying eteotrie motors on tho propeller shaft. 
An BugUsh eontemporary points out that although the 
former solution has been tho most widely adopted, it 
is at the disadvantage that the main power can not bo 
reversed, and speeial turbines must be installed for 
maneuvering tiie ehip, whereas by the eleotrical method 
the entire power delivered by the turbini* oan bo re¬ 
versed at the propellers. 

time BIgnala Frem BUMi Towar— It has now Imwii 
dsBaitslydeeidad that the Btffel Tower shall be need as 
tile eenUr for the world time disMbution scheme. Thu 
members bf the Time Confereneedssld at Pans reeentiy 
adopted the statutes of the Interaatioiiai Aseoeiation, 
and ftttees goVernttsnts faaYe adharo^ to theiw statutes, 
it being eitpeeted that other states wilt follow before kmg. 
The new m woe iatton 4$ aiWUlted in Paris and the wire¬ 
less signals will go oht ftom the Tower twire a day at 
tite determined hoars, this eacreilponding to the Oreen- 
wioh meridian, aw oarreoted by b h s w r a tkma sept here by 
Mtmnmners the woiid otter, Tho posts all over the 
ftehe wffl voorivfl tire thne'aigaals ited ifiUttIrfn transmit 
them within ihnlr own saagei so 4hnit in a very short 
mMoe df time'tite hour wBl ho ImoWn within one- 
mindretfa hf h moond. B|ti|w at sea whteb wwsivo the 
aifhatewill/lmowMhes^ The 

. Tower ni|.‘he' ton or 'twelve 
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Science 

hfeanmeai to Laplace.—Kuhscriptiims ar<\ te-ing nol- 
tectod throughout the world toward the cn^tion of a 
ntonmnent to the author of the “Mtoaniciuc cflesto" 
in tho town where ho was born, Beaumont-en-.Auge, 
France, and toward restoring his tomb. Itomittancnn 
may Iw addressed to M. Leprinoe, avticat, Reauniunt- 
ca-Augo. Calvados, Freace. 

Cattle fer Aleiika.--Bpf<cial Agent Ocorgeaoii, in 
charge of tho agricultural experiment stations in Alaska, 
is trying to persuade the Government to undertake an 
interesting breeding experiment with a view to obtaining 
a race of oattte suited to the rigorous olimato of that 
territory. His plan is to cross the yak—Ibo domestic 
ox irf Tibet—with Oalioway cows. 

Frof, Hearik Mohn has retired from the profes¬ 
sorship of meteorology at the University of Christiania 
and the directorship of the national meteorological 
service of Norway. Ho is succeeded by Akael 8. Steen. 
Prof. Mohn, who was born in IBSfi, has long been the 
dean of the Intenuktional Meteorologioal Committee, 
and is one of the most distinguished and revered of 
European seimitUte men. 

A Naw Britiaii AalaroUc Expaditlea is being organized 
by J. FViater StaokhouM. a wteLknown English traveler 
and geographer. The expedition is expected to tail 
from Bogiand in the ateam yacht “Polaris” in August, 
1914, and to spend two yeus in an exploration of King 
Bdward VII. Land, the region east of the Ross Barrier 
discovered by Gapt. Scott during his first journey to the 
Antarotio. 

The Ventilation af Motian Ptetnre Theaters urgently 
demands attention in most of our cities. In Chicago, 
which has about flOQ of these institutions, with a daily 
attendance of about fiOO^lOO, the Department of Health 
has adopted the plan of issuing oertifioutes to all theaters 
having ventilation systems of proved efficiency, and 
urging the public to patronize no theaters whore these 
certifleates arc not displayed. Let us bopi- the next 
object of attack will be the hermetically seated stroot-oar! 

A Balnhow Saea Long After Snaset is described by 
M, Diirand-Qr4viUo, in L'AMronomU. It waa seen by 
L. P. Mermod at Sainto-Croix, in the Swiss Alps, span¬ 
ning a vaUey between two mountains to the eastward, 
and from a sketch furnished by the observer appears 
to have been a secondary bow. as fragments of another 
bow (apparently not a “supernumerary”) wore seen in¬ 
side it. A oomplcle and brilliant arc was lint seen 25 
minutes after the aatronomioal sunset (on Heptember 
loth), and (lortions of the bow were still visible half an 
hour later. 

International Sciantifle Coi^resses.— Peifrmann’ii Mu^ 
itHwifftm has published a symposium of opinions from 
eminent geographers concerning the advisability of mak¬ 
ing radical reforms in the character and organization 
of tlie international geographical nongressos, and many 
of the ramartei thus elicited probably apply to scientific 
oangnssses and conventions gmierally. The writers an' 
ticariy unanimuns in recommending that these meetuigs 
should hereafter be smaller, lew conspicuous, and more 
strictly professional. Heretofore the professional geog- 
raphers attending tho congresses have begii more or k'tw 
lost in a orowd of irrelevant persons, such as diplomats, 
pleasure travelers, local officials, and dilettanti. One 
of the greatest beneflte such meetings should confer " 
vis., intimate sooial intercourse between serious students 
—is largely nullified by the formal obaraoter and o^er- 
grown siae of the usual banquets, receptions, and the 
like. The root of the evil seems to be the conventional 
idea that international oongresses should be earned 
out on an elaborate and expensive scale; in order to raise 
the neoewaxy funds the mguising committee is ofaUged 
to swell ‘Shn membership as much aa peasihle, and the 
Hctentiflo flavor of the meeting is diluted in a correspond¬ 
ing ratio. 

The PUgrimage to Mecea is still a atanding menace 
to the hsa^ of the world, in spite of the sanitary precau¬ 
tions adopted by the various countries conceraed. in¬ 
cluding the Ottoman Bmpitv. Tho Amerieau consul 
general at Constantinople jlpiotee statistics oollcoU'd 
by the Turkish Sanitary Ad^nistration coiKMcming the 
number of pilgrinis who traveled to Mecca i>fa ports 
of thp Red Bra during 1912. There wen 83,905 of these, 
most of whom oamc by way of Jeddah, and of this 
numher 44,871 bad to be subjected to quarantine or 
other sanitary measures. Statiattes of those arriving 
foy the Uadjax Railway and other overland routes are' 
not given, ^t it is kitqten that the annual numlier of 
pUfrims often exceeds 198*000. In 1912, tOH versds 
•mm engagsid in earryiag pilgtims, of wtdeh 134 went 
British, 32 BuwiaD, Id-Dukffii. and 29 Ottoman. As 
to tim origin of thu pHgrims. tho largmt number came 
fjrohi the Fhr and Mfii^ Bast, inoiuditig 18,900 from 
IMfntter^94lt0fRwli^|»^^ and 12,088 teom Batavia 
fttem «f Oman, and Persian ouir 

eriiiiteu WMte 4W', 'Wfm' tite Arabian and African 
ooasts of tite Red Bea, 33,106; itod from ports on Uio 
Mdd^areanean, 0,741, (finally three Russian port<4 
.ddfiUitmled 18,473, df Wham came from Bcbastopol 
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Aeronautics 

CKwing of Contest for $100,006 Prise for a Safe 
Aeroplane. -Entries close on January 1st for the big 
prize of .’>80.0(0) francs offered by the Union pour la 
Seeuritt' en \eropiane for tho best cloviec attached 
to a henvier-than-air machine whicii will prejmote 
safety in flight or m alighting, or for the aeroplane 
as a whole which is eonsidere'd tJie safret machine. 
This prize was announced last summer, and it is tim 
biggest prize yc>t offert'd for the development of the 
safe aeropiane. Iiivenlors will not be required (o 
demonstrate their machincH or devifs's for a couple 
of months after the closing date of t'litries An entrance 
fee of 140 is required, together with ii oottiplete de¬ 
scription of tho apparatus and an option in favor of 
the French government for the pentMl of a few months. 
Entry blanks and further {>artieiilars may b«< obtained 
by addressing the Aeronautic Editor of this journal. 

Latest ResniU of the Aeroplane in Wartere. -Early 
last month the aeroplane wn« used with success by 
the Bpaniards in Morocco and saved a detachment of 
cavalry that was attacked Viy a large force of natives 
near Ceuta The cavalry was getting the worst of 
it when tho Infanto Alfonso chanced to arrive over¬ 
head in his aeroplane, accompanied l>y other memlM'rs 
of the aerial squadron. The Moors were so iciriflcd 
that they fled and alloweil the survdvors of the battle 
to escape with their wounded. On November 20th. 
while Lieut. Gil Rios and Capt. Barreioro were flying 
over tho enemy's camp near Tetuan, Morocco, thev 
were hit and severely wounded, but wore able to gel. 
Iiack to camp and alight. Lieut. Gil Rios woe struck 
by two bullets, while bis passenger rwcivivl one. The 
height at which they were flying was not stated, but 
anything less than 5,(XI0 feet is not ismsidert'd a sale 
elevation'ill time of war On November 2.'{rd, as tho 
cruiser ■ South Dakota” entered the Golden Gate, 
.Silas Cbristofferson flew over her and dropptsl a sand 
“liomb” which struck her amidships This is the 
first time, so far as we know, that an ii\ iiilor has suc¬ 
ceeded in dropping a lioinl) on a moving worship 

Pragreaa of the Parla-Cairo Plight. -Fiem' Daii- 
oourt, the French aviabir who is making a long-dis¬ 
tance flight from Pans to Cairo, Egypt, aiTivcd at 
Constantinople on NovemlK*r Will He started again 
on the 1.5th, and reached Konieh, Asm Minor, on 
NovemW 24th. Two days later he w-as overtaken 
by a storm in the Taurus Mountains and his aeroplane 
was wrecked while making a landing, tlinugh fortuii- 
atoiy neither lie nor his passenger, M Ttoiix, w'ere 
injureid. He left Pans on Oetober 21st and hopes to 
reach his destination befon> (’hristiiins Another 
aviator who is attempting a record-breaking flight 
is Jules Vedrint's On the '20th lilt, he flow from Nariev, 
in France, to IVagiie, Austria, a distance of alwiut .'>88 
miles, without once descending on German sod. Ho 
IN planiung to fly to Australia rm Constantinople, Egypt, 
the Houdan, and Lake Tchad, or, if this route is found 
to bo improetiCHlilc, I'ui Asm to the island of Ceylon, 
and thence bi Australia In Men of what Vedrines 
and Dauouurt have alrea<l.\ uccom))lislie(l m this line, 
and also of Gillwirl's wonderful flight of (WiO milow 
across country rwH'ntJy at the rale of 124 miles aii 
hour, it would seem as though thi‘ cireiimnaMgatlun 
of tile gIol»‘ by aeroplane iniiy yet Is' nceomplislied 

Flying Upaide Dawn and "Looping the Loop.*’--- 
Bpurre'd on b^ the wcomplishments of Pegoiid, u num- 
b«'r of prominent flyers iii Fraiii-e, England, atnl Amerieii 
hav<' lately been imitating this daniig Fremchnmn 
Gn lh< loth lilt . nf Versailles, llanouille flew upside 
down for 28 meonds and "looptHl the limp" twiee in 
quick siiecessioii The English avinlor, (lucks, siir- 
poaswl him in his Bblnot by reiiminiiig uiverti'il 3,5 
seconds and making four consis'uUve 1oi))>m On Novem¬ 
ber l«lh ChcMllard, with his Farmnii luplane, ' loiqied 
the loop” twiee with a passenger, and -.iilisisiiieuilv 
he tiiriirel over sideways while (lying along in ti s(rnikdit 
line, thereby performing n sort of coi'k-serew twist. 
On tlie 21st ult , Chatileloiip illd liiree vertical eireles 
111 n high wind iind. drojiiniig from « height of 2,(g)() 
feet like a plurniiiet he righted Ins mivehiiie within 70 
feet of the grniind H lice Tcni[ilc flew iipsidi-dowii at 
Hendon, England, for a short disUiiiei on Nnveinlier 
‘24th, anil two days later B (' Hiieks iimili six circles 
in a verlienl plane while deseendiiig from a height of 
2,000 feel, l.iiieoln Bivadiy. nt Him Diego. Cal.,‘‘looixsl 
the hxip” twice on the 2.-|lh ult,. sfarliug from H height 
of 2,.’>88 fel t, and im Thanksgiving Diiv hi' made llirie 
such eireles while descending from a slightly greater 
elevsiioii .V Fri'iich aviator recently hml his aeniplano 
turn turtle while l.fAK) feet in the air. As he was strapped 
in, he kept his scat during die descent, in die courso 
of wliich the neruplanc deserdved several loops By 
keeping ills nerve, ho nianaged to pegam control and 
to land ill sarety. P4goud has made as many as ten 
liMips m a, smglv dcooent and has flown inverted for 
over 1 % minutes. He hes done great goml by allowing 
Die flying fraternity that all is not lost when Hie machine 
rafimzes ill niid-ftir. 
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The Enlargement of Sculpture 

The Pointing Machine With Which the Sculpture 
at the Panama-Pacific Exposition is Being 
Enlarged Under the Direction of the 
Inventor of the Apparatus 

By Jay Hollingsworth 







a wan BO that then* was really no tieert for 

the sculptor to tnake a model in clay before lieKloulnK 
to carve a statue lu stone or marble. Such variation 
as be might Introduce Into his work was rather In the 
study of detail than in the general conformation of tbe 
llgnre'; and altbougb he may often have made a sketch 
In clay of w'hat he had observed lu nature, there U no 
reason to Butipose that he worked tblu Into a full-Hlaed 
and complete clay model liefore he began cutting Into 
the block of marble When we come to the period of 
artistic freedom the conditions are altered 
Then it seems most likely that the sculp¬ 
tor emlKKlled Ills llrst coiicoiitlon of a ^ 

work of art In clay or wax. but that he 
cut the marble mure or less free hand. * 

The coiitldence and freedom given to 
an ancient sculidor bv the force of iradl- . 

tlon, lieredltnry skill, and training, ns well t 

as by the constant observation of the 11\- \ 

Ing and moving human form In the pahe- 

Btra and elsewhere, gave him a great ad 

vantage over the modern artist who Is 

mainly dependent on the study of posed 

models. Moreover it wns easy to obtain 

the finest marble so that if a block or two 

were spoiled It did not .so much matter. / 

It seems likely that the OreeU sculptors •/_ 

of the tiiM*st i>erlod of art often worked //' 

freely In marble, and It Is recorded that jrjx 

Michael Angelo often did so. 

lu times when genius and Inspiration ' 
were less frtsiuent, and art was more a ''tf 

matter of ucHdeinlc stud} wc find that the 
use of fliilBlied models hecniue as iinlver- How th 
sal as It is at the present day - that the 
form of the full-slsed model was transferred to marble 
by tbe same mechanical prtKTss still In use, and that 
the method of eulargement was the same laborious 
method lu common use until displaced about ten years 
ago by the time-saving pointing machine, devised so as 
to do Its work with mathematical precision. 

By wiiHtever method, the copying of a model of a 
statue on a larger scale Is done by measured points on 
the surface, hence It Is called "I’oliitlng” by sculptors. 
Tolnts most sallcut and helpful to tbe eye lu beet trac¬ 
ing the form are selected—the time, the seriousness and 


finish of the work In band determining tho number of 
(MilutB so measureiL From lime immemorial this work, 
whether In carving or in building up modlels lu plastic 
materials for modeling, has been done with dividers 
and calipers of different shapes and alses convenient for 
the measurements to be madtt. The process of measur¬ 
ing iiolnts by this means re<intres much time, care and 
skill, and is at best only amiroxlmato. 

First a series of points, a doaeii or so In number, 
convenient for outlining the general form of tho figure 
or group are m^lected ns liases of measurement and 


model and enlargement «re mounted on the pointing 

marked on the plaster model each by a tiny nail with a 
fine dent pricked lu the head for recelvhig the point of 
tbe dividers. Minutest care must be exercised In plac¬ 
ing these "master points" and In finding their corre- 
siwndlng polnu In the enlarged figure, as the exactness 
of all the measurements depends upon their accuracy. 
The first point on tbe enlarged figure is placed arbi¬ 
trarily. the second by one measurement, the third by 
two measurements. These three points determine a tri¬ 
angle similar to the one whose vertices were the three 
master points on tbe model. That Is, if tbe enlarged 


figure Is to b« twin* dito Mt/bt of >IW) tiiiodol, Une 
connecting two snifh^ pointo (sMlis* Of ttWndte) on 
the enlarged fignm ntioiiM bo twieb «• long U' that 
connecting the two cotroi^onding polnto on the inodel. 
After the three points bre dstemtned; flireo mgaslire- 
ments are required to locate the fourth ha well as all 
remaining polnta. Further it le desirable that thn fourth 
point be so taken that any two of tbe three Unes con¬ 
necting it with master polntn should be at idwnt rtidit 
angles. With this In view the skillful pointer bo places 
his master points that any point on the surface of tbe 
figure or ^roup can he commanded by 
measurements from three master pointe— 
anes to which make three approximately 
r' right angles. Of course to measure all 

points is Impossible, but enough are taken 
to give a general outline of the surface Of 
the enlarged figure. 

To render measurements from the model 
I Into measurenrents on the enlarged figure, 
I sculptors use a “scale” made in one or 
, I another of several ways, all of which em- 

k k I ploy the principle of similar triangle{). 

1 The one most commonly In use before tbe 

n whole method was displaced by tbe potnt- 

m tng machine was a right angled triangle In 
which tbe bypothenuse was tbe height H 
of tbe eiilnrg^ figure, and one side k tbe 
height of the model. Measurements on 
tbe model will then be taken on lines 
parallel to A, and the corresponding hypo- 
thonuse of the smaller triangle will be the 
.desired measurement on tbe enlargement. 

It is said that a brass plate presumably 
nachine. a “scale” Is still to bo found on the base 
,of tlie Egyptian Sphinx on which are 
drawn similar trlaugles. This would Indicate that tbe 
method of eulargement, until so recently in use, is as 
old as the most ancient sculpture. But the marvel is 
that so laborious a method and one admitting of so 
much error could have persisted so late la this age of 
scientific method. 

The pointing machine as shown in the picture has 
a movable shaft one end of which is always on a fixed 
point (at the right in the drawing). Attached to this 
shaft are two movable arms each ending in a sharp 

(OosoliMlMl «H pagt 444.) 



Building up the clay core for the 
enla^ement. 


Using the machine to locate points on the enlngfoamst iwvys«iw»<iiml«li* 
clay model 
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Asphaltum Deposits and Methods of Mining 



BWMtijr Op«Md miM of aoft otphtUiiai «t Carpentcrlo, ColifornU, ahowitiK a part of the depoait stripped of soil, pnd the depth both of soil and deposit. 


T HO asphaltom deposits of Osllfarpla hre conflned 
to a narrow strip of territory near the coast and 
extend, broadly apeakinx, from Ban Francisco on the 
north to Los Anpelea on the south. 'Hiey consist either 
of sandstone imprepnatod with bitumen, or of asphaltic 
oU mixed with aand. In common parlance, the former 
la hard aaphaltum, the latter soft, a condition duo In 
the one instance to loas of volatllea and to their reten- 
turn la the other. By far the greater part of Oallfomla 
aaphaltum, aalde from her extensive flelde 
of aaphalttc oil, is in the form of bitutaln- 
oue rock and the percentage of pure as* 
pbaltnm la remarkably uniform, averag¬ 
ing from fifteen to twenty per cent. 

Oeologlcatly, they belong with one excep¬ 
tion to the Miocene epoch. In all this 
flve-hnndred-mlle extent containing large 
areaa of bituminous deposits hardly more 
than half h doaeu dlstricM have been 
opened up for mining on a commercial 
scale and the product has been utilised 
almoat entirely for local needa 
The districts where the greater pert of 
the mining tins been done are Bantn Cruz, 
about ftft,V miles south of Ban Francisco; 

San LUls UbtsfK), two hundred miles 
farther south; end several different aec- 
tions of Santa Barbara County, a hundred 
fflllee on down the coast Ventura and 
Loe Angeles counties contain large fields 
of aetibaltlc oil, and the same Is true of a 
large area In Kem County, but aaphaltum In the com¬ 
mon acceptance of the term does not occur here to any 
large extent and very little mining has been attempted. 

The Santa Cruz depoait, altuated eight miles west of 
the city of Santa Crux, co«an an area of five or six 
■Qoare mile* and was opened op thirty-five or forty 
years ago. It ocenrs In a narked belt about fifty feet 
thick at an altitude of eight or nine hundred feet near 


the top of Umpire Ridge. This outcropping is covered 
by from fifty to one hundred feet of dlatoiuaceous simie, 
and It is of a dull gray color, the result of fading 
through long exposure to the elements. The freshly 
broken product is glossy black or brown. The min¬ 
ing process consists, first, In stripping It, that Is. in 
removing the ahnly covering. This is done with dyna¬ 
mite and scrapera Then the aaphaltnm is loosened 
with mure blasting and carried direct to the steamer 


landing, whence It is shipped to San Francisco and 
adjacent cities to be converted into pavement The 
annual output varies from thirty to sixty thousand tons 
The next section. Ban Luts Obi^ County, contains 
an Immenae depoait of asphkltnm estimated at eighty 
square miles of surface with varying depths, reaching 
a maximum of two hundred feet south of Arroyo 
Orande. While it is among the best appearing Mtu- 


mlnoUN ruck in California, the deposit hns been very 
Utile developed Twenty or more oiienlngs hove l»ee» 
made, but luosl of them have Itceii idle for n long time. 
One tliot has Ixvn iictively worked, known ns West 
Quarry, southwest of the elty of Sail I.uls Obispo, is 
located near the top of a mountain ridge, and like the 
Bauta Cruz product, It Is hard hikI is mined at the faoo 
of the cliff by blitsUng as Itefore described. It is then 
reduced by cooking lu huge double boiler arrangementa, 
or else steamed until It attains a mealy 
Consistency that can be spread for paving 
punwses. 

Banta Barbara County contains numeiv 
ouB deposits, Mjme of which have been un¬ 
covered while others have lieeti untouched; 
probably many are undiscovered. One 
that was worked fur a time and then 
abandoned, is a few miles from Casmalla 
and eoninlus a very rich us well as un¬ 
even perceutage of pure asphaltum, rang¬ 
ing from tweiily-nlne to shty-etgbt per 
In the same deiiosll. Another is near 
ls)s Alamos, In the central jairt of the 
couiit.v, where there are three nearly 
parallel mountain ridges, the middle one 
of w'hlch Is the lis'ntiun of what wan nlsiut 
flftwn >eurs ago one of the most exten¬ 
sive and interesllng asphaltum mines, not 
only lu rallfornla, hut in the world, it 
was known as the Slsquoc mine, named 
from a creek near by. This, like the de¬ 
posits already dencrlhed, is near the top of the ridge, 
and the asphnltum is hard and was obtained by the 
usual stripping and blasting processes. The extent of 
the depfwlt has never been determined, but it la known 
to be a big one. A large amount of machinery was 
Installed at great expense for developing this mine, for 
besides cable curs to carry the pnsluct the short dis¬ 
tance to the refinery It was n«>cehHar,v to devise some 



View ghowiac tha worUag face of UtaailBoaB rock deposit, Saata Crus, 
Califorala. 



















means of prepaiiuK it to be tranamltted to tlie oeamt 
flhiindiiK point The scheme evolved was to extract 
tlie iiure nsphaltuni by distUlatltm and then to mix 
It thoroughly with naphtha and pipe It by a gravity line 
to the neareet steamer lauding thirty milee away. Here 
the naphtha was recovered and pumped back to the 
mine fur use agalu. The enormoua oxpenae of InotatUng 
and malrituInlUK the plant proved prohibitive and tlie 
mine closed in a few years 

An interesting feature of these mlnea is the presence 
in the hlturalnuus rock of largo anautltles of fossil 
Hliells. both gasteropods and bivalvea. 

Along the lieach, both east and west of lilanta Bar¬ 
bara, there are bold outcroppings of asphaltum, and of 
tills region the United States Geologic Survey report of 
11K»0-01 says. "It i>»niiot but be regarded as pre-enil- 
iient ill the oll-bearlug nature of its rocks and the struc¬ 
ture which has permitted Its liberation." Of the two 
west of the dty. one at More’s Lauding lies in u great 
cliff above the tieacb and has been worked but little, 
white another at lai Patera, near by, was at one time 
an Important mine. Several fissures here extending 
along Ihe shore about an eighth of a mile are filled 
with asphaltum and have lieen opened to a depth of 
perliaps two or three hundred feet. This, too, Is hard 
and brittle like the other deinislts, and yet It has a 
tendency to ooae up from the floor of the shafts, ewiie- 
cially below the hundred-foot level. It has been esti¬ 
mated that the amount of seepage collected In one of 
the shafts In a year's time was equivalent to a mass of 
aspbaltnm twenty feet In depth and of the length and 
width of the shaft. This tendency has made It Imisis- 
slble to penetrate to any depth in any of the veins 
because of the Inevitable destriictlou of tbe timber¬ 
ing. This was among the earlleal mines devclai)ed in 
the county and idek and shovel were the principal 
tools used. 

About the same time that tbe mines of Im Patera 
were developed, another deposit of a different character 
was opened up at OuriHUiterlu, twelve 
miles east of Santa Barbara. This was 
a low bed of soft asphaltum several 
square acres In extent, alongside of the 
beach beneath a few feet of sandy soil. 

A huge pipe Hue was laid Into the surf 
In order to atrip the deposit by hy¬ 
draulic means, a pna-ess that proved 
much more exiiermive than the other 
metliod. The asphaltum was then 
mined by means of hot shovels, the men 
working In an amphitheater of tiers of 
steps, cutting down each tier In suc¬ 
cession and at tbe same time creating 
new ones. The shovels were heated by 
moans of portable furnaces and cable 
cars carried tbe blocks of oapbaltum 
to the refinery, close at hand, where the 
sand and volatiles were removed pre- 
imratory to shipping. After the vari¬ 
ous vats and stills hud done their work, 
the rich black pitch was poured bulling 
hot from great swinging caldrons into 
barrels that carried it to all parts of 
the country. Tbe mine was worked 
the most of tbe decade from 1S0O to 
1900, and then a large part of the machinery was trans¬ 
ferred to the 8i8(|uuc In the Iwllef tliat the new ven¬ 
ture would jwy better. Ever since then (he Carpenterla 
mine has lain Idle. 

A year ago, however, another extensive soft deposit 
half a mile distant, and uncharted by the Geological 
Survey, was prosis-cted with the result that II has 
pnwed tbe most iierfeci road muking as|)haUuni yet 
uncovered. It was once an oil lake that beeanie entirely 
absorbed l>y sand that drifu>d In in almost the |)reclse 
I>erceutage of coarse and flue material re(]ulred. It 
runs something over twenty per cent jiure asphaltum, 
NO that Hiiproxlraately only ten per cent of mluoral ag¬ 
gregate needs to Is! added for nmd making The aver¬ 
age dally tmtput varies sllghtl) with the tcmvteralure of 
tbe air, as a warm day very ii(>rcei)tlbl.v softens the 
already soft dc])uslt and the viscous mass cun be cut 
much more easily. At Trinidad, on tbe other bund, 
the men are required to work at night while tbe mate¬ 
rial Is brittle ' 

Besides natural Hspbaltum, (Mllfornla produces a 
large amount of tbe refined product. A large refinery 
for this itnrpose is located at Tulut Itlehmond on Man 
k'rancisco Kay, and the oil is plpetl from Kem County, 
two hundred and fifty miles distant 

Three still more extensive plants are located In 8nn 
Tails OblsiKi County, where bs-ul oil is utlllaed, and also 
oil from wells as far distant us one hundred and fifty 
miles. Heat Is IntriKiuc-ed through steam colls heated, 
to from two to seven hundred degrees, depending uism 
the percentage of volatiles to be retained In proppr- 
ilon as these are driven off the product loses Its elastic¬ 
ity, hence the i«fiued nsiihaltuin Is lacking in some of 
the qualifies necessary to a good pavement. The life 
of the reiintsl jirodurt is from five to seven years as 


SOENTIFlCjUii^BCiyi 

against flftoan to twenty years for tho nuturAI product, 
A piece of natural aapbalt pavement laid in Santa Bar¬ 
bara over twonty-flve years ago, where traffic Uaa been 
conatant, la «tlll In excellent condition, and It has re¬ 
ceived but little reiiairing during thU period. 

One reason that there Is no greater activity In Cali¬ 
fornia asphaltum mines Is tbe grrat cost of transporta¬ 
tion, with the result that Trinidad continues to compete 
Buccesafully with us in tbe eastern markets. Her im- 
iwrtatlon to the United States la 1911 was nearly 
112,000 tons, and of our total domestic production tbe 
same year, 3St),O00 tons, Callfioruia contributed a good 
margin over half. The prlnciiml reasons, however, tliat 
so little mining Is being done in these fields Is the ex- 
imnse connected with It, and the very limited demand 
for the astihultum. When roadmakers become more 
familiar with the durability of natural asphalt vmve- 
ments and when the good nsida movement gains greater 
momentum. It may lie exiiected that California deposits 
will enter upon a new era of development 


Antomatic Wirelem Tnin Control 

By F. C. Coleman 

C OIVNiniCHAHLG interest is being taken In on In¬ 
stallation of wireless automatic train control which 
has been laid down on the Hampton Court branch of 
the London and South Western Railway Company. This 
system Is somewhat atmllar to that which has been 
working for some time on four sections of the down 
line and four sections of the up line of the Canadian 
Pacific Hallway, near Toronto. 

Under this automatic ayatem of wireless train con¬ 
trol Invented and patented by Mr. Frank W. Prentice, 
a current of high frequency Is sent along the line by 
lueuns Ilf a wire laid In Ihe four-foot troughlng on 
the sleepers. This w’ire is known as the wave wire, 
and it acts on an arrangement of antenna-—technically 
known as the hani—which Is on the locomotive, and is 




12, Sturagi- Hattary. R, B«d Light. 

(f, (Iri-iiu Ught. 

Diagram of connectiona of the antomatic wireleoa train control 

composed of nine wires. So long as the harp Is receiv¬ 
ing energy- from tbe wave wire, a green visual signal 
is given In the cab of the locomotive The high fre¬ 
quency current enters an apparatus box at tbe end of 
tbe section, and ita primary Is controlled by a relay 
connected to an ordinary track circuit This relay, In 
accordance with the principles of track circuiting, now 
so well known, la de-energlsed when a train or i»rt of 
a train la in the section, and this causes tbe flow,of 
the high frequency current to cease. Tlie Uarii now no 
longer receives its energy, so that a relay on the loco¬ 
motive Is closed, and this causes the green visual signal 
to be switched out and a red light switched In. The 
brake is automatically applied simultaneously, and a 
wlilstle or buxxer may also be sounded. 

Tbe HiiparatuB box constsis of a transformer for the 
track clrcuitB and one fur the high frequency current 
a siatrk gap, condenaer and helix, also the rel.qy, already 
referred to, connected with the track rircuit. On the 
locomotive, besides the harp, there Is a coherer which 
Is contlunously rocked—about eighty times per min¬ 
ute—by a solenoid and co-operating lattffi device. Work¬ 
ing In synchronism with the coherer Is a relay con¬ 
trolled by a time relay, which In turn controls a master 
relay The time relay is provided to allow for dccober- 
ence The last-named controls in Ita turn the solenoids 
used for otieratlng the whistle and brake valves and 
the red Ught. A push button Is provided to allow the 
driver to release the brake should the train be pulled 
up at an unsuitable place, but this does not switch out 
the red light. • 

The diagram of connections illastrated herewith gets 
forth in greater detail the main features of the ayatem 
which has I^u outlined above. Fig. 1 covers the appa¬ 
ratus on tbe engine, while Fig. 2 incluiles the co-operat¬ 


ing arrangement <m the tgaxA. IChe- imm mar 
first attentloo The tnuik dneuiMs i|ga iiswa MQt anti;’ 
able source of supply A-r-jin Oito mm 
altemgtini cnnrmrtwMif^ ’ 
aeeoiidftty 'is connected'tn the yiMfnid 
dtalded into the algna^inf as 

iated Joints at T. The ttatdh, ettchit dfl tww ewttwTiiwiPi' 
throudh the relay 11 of the oeetlon tiNehlitd. ae dhdt 
praeence of a train or vphidie eapaea «ddct dcotittltlgi 
thereby releaolug tbe reifl^ 5 for the Ipi 
the "danger" intimation U to be glvam Tbs 1^ ire- 
qneney phtut, the primary of which to eontrottod tqr 
the relay 5, includes the traaafornMr t, amtok fiip 9t 
condmiser s, and hblix 4, and to of any ndttdiie 
acter as long as It suppUea tb» required hfgb fredtaaaqy 
current to the wave wire 6. Jt will, thenfforai be getm 
that tbe wave wire 8 continues to tacdve liif^ ikeqoewiy 
current unless the ’de-energlalog of rim gAveming t^k 
circuit relay tqr short-droulUng cauow its eMSathMl, 

On the engine, the harp 1, Fig. 1, tranaiptto tadtont 
energy received from the wgag wire to the afficrer 8. 
This Is, as has been explained, contlnnwialy nxflmd by 
means of oolenoid 8 and its eo<operatlnt latoh dicVloe. 
Relay 4 operate in aymtbrontom srltto tbe eoberar 2, 
being closed as the wAraa from the harp break down 
tbe rasistauce Of tbe coherer and reopenod «a the reatofr 
once to re-estabUsbd. Its cloalng cconptotea Hu eireutt 
of relay S, but as (he latter to of a slowly deemergialag 
time design, It bolds over the pulaatltiK aetlao of the 
relay A causing continpons aotioa ef tlu master relay 
0 as long as the Influenee of the high frequency waves 
from the wave wire are felt The master relay d eon- 
trols solenoids 7 and 8. respectively, which ate uaed 
for operating the whistle and brake valves, and also 
tbe display of the red or green Ught The latter to 
continuously presented, while the high frequency waves 
are being received, but immediately tbe influence to loot 
the green changes to red, the brakes are applied, and 
a whistle or busser to caused to siiund. The bolding 
relay 9 for tbe brake system la fitted 
with a push button 10, whereby the 
driver can release the brakes to con¬ 
trol tlie running at the train at dtoete- 
tlon through tbe remainder of tbe leo- 
Uon; but tbe red Indication oontlnnea 
to be dlaplayed, and the whlatle or 
busser to sound so that tbe driver can¬ 
not iKMHlbly Ignore the warning he haa 
received. 

If the section ahead becomes clear, 
whether tbe train to standing or la stlU 
moving, tbe corresponding track circuit 
relay la again actuated, n»-e«rtabUsbbig 
tbe hlgli frequency circuit, and thereby 
restoring the Indicator, brake and 
whistle or buBser relays to "line clear” 
conditions. It to isiinted out, therefore, 
timr (1) tbe driver receives a persist¬ 
ent "danger" Indication, in comMaatloa 
with Initial brake appUeation; (2) 
subsequent action at discretion to only 
permitted In conjunction with Insistent 
warning; (3) be to informed of the 
restoration of "line clear" condttione; 
(4) the apparatus Involves tbe pooitlve 
maintenance of a "line clear" Indication, In combina¬ 
tion with imsltlve action In the event of “danger," fail¬ 
ure or other adverse conditions. The automatic char¬ 
acter of the Installation to also emphasised by the In¬ 
ventor, who urges that It enables a Une to be worked 
to Its full trafllc capacity, there being no loss of time 
during the transmission of bell signals and tbe mechani¬ 
cal operation of a number of levers. It to claimed, also, 
that in case of fog a driver to given all neeesoaxy in¬ 
formation as to (he conditions ahead, even If he can¬ 
not see any of the fixed signals; that in eircomatances 
where It Is’ difficult to give a good look ahead, owing 
to the layout of the line, the same advantages are 
realised; and that tbe InstaUatlon meets all require¬ 
ments as regards safeguards against the non-observance 
of signals, combining, t!]H,fitot.,the dev«)ot>mcnt,of the 
track circuit, now so strongly reomnmended in many 
quarters, with the direct signaling and control of trains. 
It has been shown In rggnlar working that the affect 
of another engine on the, section was sttflielent to pull 
up a train against full steam, and with ttie regulator 
still open. 

BunlMnv ITiiivXkiiiferBK^ffidml lor Sdcnce 

T HB new unlverelty at Hamburg te oa extanston of 
the imporunt oolonlqi^iiwtltBtton ttaown as Kolon- 
talliftinit whltb waa fpiutied in, that city at a ptavioBS 
date. The university to to hhve chairs of 
law and colonial edences, and tha hpdffet WHl 

ba 8jf»fi,00(» marks. Dpw*»d of win 

be expended ft*.the constritettiatt cTilhe V^tjilWS WW- 
ings,. coqsprfadiig 4hq dlff«e|»f'>a«talh|.«itd^ tp ’ tfto 
uhlvstwtty. One of the kitoreiwiaf tsiatonthi le the nidr 
veralty extension sebeina Whldb jpeavtdee pouie aad 
free evening, ooiunese.. 
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tb StrOM «lk* PmteKVMn 

X* Olltar of Hm Bcimmna AHKUOAif: 

SA(B iBAthod at atTmiW «^e pentogrant or pentaele, 
pM^nastf ^ Ur. Jolm P. BoMinoa tat your Issue of 
NwwintMU* saw!, le loteitlotw. tat lew acoumto iban 
file ol^iCiMilileiied stay of dlytding tbe circle. This wui 
aiiiMef io »Ml<me frbo wl^ earefnlly ilieasace tbe draw- 
im dhowa, or wilU attemit to construct the figure from 
the dlreotioiM given. 

In yonr drawing the Hues 1—a, 1—5 and 2—8 are of 
equftl length, but the lines 4—6 and 4—(I are longer 
than the others (and of course the spacing of the 
points is unequal), and this will be tlie Invariable re¬ 
sult of following Mr. Bobiason's plan. This would not 
be a very serious matter In laying out stars for lawn 
decoration and similar purpoaea, but unless the primary 
Hues are exactly per)>endlcular to each other, the irregu¬ 
larities above mentioned will be Increased. Moreover, 
thwe are better ways. 

The draughtsman has his own system of producing 
tbe pentaele, hut for the man whoso needs are less 
exact, the following plan will yield a very close approxi¬ 
mation. Strike a circle whose diameter Is eighty, or 
some multiple or divisor of it. If the dividers are 
now set to forty-seven eightieths of the dlatneter they 
will almost, exactly divide the circumference hfto five 
parts, and the points, when projierly connected, will 
form tbe star. 

This Is Buflielently accurate for any ordinary work, 
and may easily be performed In tbe following manner: 
To divide a circle of, say, 20 feet in diameter, take a 
light atrto of wood 12 feet long, and having fixed a 
center-pin at one end, drive a long nail 10 feet from It, 
and with this strike the circumference. Now one 
eightieth of 20 feet Is one quarter of one foot, or 8 
Inches, and forty-seven eightieths are, of course, 11 feet 
and 9 inches. Remove the nail, therefore, and drive It 
that distance from tbe centor-pln, and placing the lat¬ 
ter at some point on the circle, scratch across It with 
tbe nail. Place the pin at this point and repeat the 
operation, and so on. If carefully done. It will be found 
that the varlatloa is a negligible quantity. Small pins 
may be driven In the proper places, and a chnlk-Une 
stretched from one to another will produce the figure 
deoirod, without resorting to tbe “eut-and-try” method 
formerly In vogue. 

Suppose, SB another example, a farmer wishes to cat 
a star-shaped ventilator In the gable of his barn. Let 
him strike a circle of (say) 10 Indies In diameter. Ten 
Inches contain eighty etghths, and by setting his com¬ 
passes to forty-seven eighths (6% Inches) be can read¬ 
ily divide the circle into five equal parts. 

In using this method It Is bettor, when practicable, 
to take one of the ordinary divisions of tho carpenters’ 
rule (sixteenths, eighths, quarters, halves, or Inches) 
as tbe nult of measurement, and eighty times this unit 
for the diameter of the circle, as It fadlltates finding 
the fraction (forty-seven eightieths) necessary. This 
plan has no advantage over the older one of pricking 
off the circle, except that It h* more exiwdttloiis. It 
is only necessary to remember that fortv-»evm elght%vtht 
of the diameter of any circle Is almost exactly seventy- 
two degrees of that circle, and this fraction will serve 
for laying off pmitagons or pentacles whenever abso¬ 
lute accuracii Is not required. Daw Joses. 

New Brighton, Pa. 

A Snggegtion flsr Goventment Aatomobile 

Road 

To the Bdttor of the SoiRWTinc AMeaiCAir: 

As the question of Oovemment road building Is like¬ 
ly to be dtsonssed In Congress this winter It might be 
a good Idea for opinions to be given as to what kind 
of roads the Government should build or assist to build. 

I think the Ctovernment’s chief interest in road bntld- 
ing Is In the more Imitortent roads Vhlelv shonld run 
from the principal seaiiort cities to the principal Inter¬ 
ior dttes. Tlte first road to be tallt sbuuld start from 
New York and should be surveyed sear the Tludson 
River, the Brie Oanal, the Lake Ehrle shore, then on 
to ClblcagOt and from there on to New Orleans via St 
Louis. Such a road Should have no grade crossings 
and should have a sorlhce width of not less than lOO 
fiset, the central portion should itave a finished anrlhce 
at IMst aid feet wide built a« well as the best city street, 
thh Wthaihtn^ width ta each aide should he dragged 
ahd ds smooth as pbasUile and treated with oil or 
other (hegaiwtltas whbdi «fperts«ee odtht prove to be 
h«M earth roadg, The obiset in having 

rbids ha to give planty of rohln to avoid 
tharb'Shtald he no 
^ Of wsstaisea on the 
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rtghl of way. This should be done on tbe outside on 
ground provided by the rtUee for this purpoee. 

dhiO the wide road would <mcaurage the building of 
wider antomobtles with more wheels under them which 
would Increase their currying capacity. 

Tbe method of bnildlng such roads would lie for the 
Government to let the contracts for tbe grading; cul¬ 
vert building, fencing, and finishing the road, to cor¬ 
porations. After the completion and accepts tice of the 
work the Government should charge a toll to users of 
the road sufficient to pay for maintenance and a low 
rate of interest on the Investment In this way tho 
Government would borrow the money to build the road 
and then collect the Interest and cost of mnlntenanee 
from the traffic, which Is precisely the way It proposes 
to do with the Panama Oanal, a method which Is fair 
lieyond all question. 

This system of Government roads might Is- regarded 
UK complete when a sufflcleut uumlmr of muds wr-re 
built to take cure of Uie Interstate commerce. It might 
lie projier for the Government to contribute a small 
sum t>cr mile for drugging tbe roads on the rural mutes, 
but further than this I can see no JiistlficaGou for Gov¬ 
ernment aid. 

1 wrote a letter to tho SoixNTiric AiteaiuAS which 
was published In tho November 30th, 1012. Issue on 
tho subject of “Automobile Toll Roads" such mads to bo 
built and owned by coriiomtlons, allowing automohlles 
to use tbe road by paying tolls. Such mads wonUl lie 
excellent feeders for the Government toll roads, or the 
States could build their own automobile toll roads just 
tlie same as the United States Government could, ns 
explained above. A system of Government toll mods 
such as 1 have suggested I think should be used exclu¬ 
sively for automobiles, because the Govorumeul would 
be more particularly Interested In Interstate comnieree 
and Interstate commerce Is only possible on public muds 
when the automobile la used. Such u system of Gov¬ 
ernment roads would also be valuable for rapid mau- 
enverlng of (nsips lii case of war. 

Stauberry, Miss. Clutton U. Summebs. 

Automatic Pilot for Signal Observation 

To tbe Editor of the SotENTino AMKauiAK: 

' Much is written these days about railway accidents— 
their prevalence and their preveutlun Hecommoiida- 
tlous of various character have been made and exiierl- 
ments have been oarrleil out, yet the appatltiig death 
rate Is not matertatly decreasing. 

Aeoordlng to some writers, the ld» al preveuthvn of ac¬ 
cident would be to take tho final control out of human 
hands and to make same entirely mechnulcul Rut Uie 
automatic stop will never reach snrti perfe<*tloii that U. 
cannot be tampered with, or that It can become abso¬ 
lutely dependable In all emergencies. What manner 
of automatic stop could hare prevented the collision 
with the huge boulder on tbe track of the Chicago. Bur¬ 
lington and IDulucy near Genoa, Wls., on the morning of 
November Srd, when the train was wrecked and six 
men were severely Injured? 

The remedy lies nut In perfecting automatic control, 
but in making the human factor more ettlcleut. In lino 
with this thought I would make tbe following sugges¬ 
tion: 

On top of every railway loo^motlve, Immediately lie- 
blnd the headlight, there should Is; cuustrueted a small 
windowed cablp or observation room, containing a con¬ 
venient seat for one person, whom we may call tho 
pilot. Upon approaching or passing a signal tbe pilot 
would be required to touch a button or series of but¬ 
tons which would register the fhet that tbe signal bad 
been observed. The engineer would have a similar set 
of buttons to register the same signals. As the two 
observers could not communicate with each other to 
compare notes, there w«nild bo no dependence upon one 
another, and tbe reading of the recording instruments 
by proper officials would be a check on tho watchfulness 
of both the pilot and the engineer. Further than thus 
recording signals, tbe enginepr’s duties would be tn no 
manner cbaiiged from the present duties of an engineer. 
The plIot.'M cobin slnmld also contain levers for onn-rg- 
eno’ control, so that should the engineer full to observe 
a signal or to notice an obstruction, tbe pilot would l»e 
able to bring the train to a steq;. 

An accident through negligence in observing signals 
would Iwcorae practically impossible, as there w'ould lx- 
two oljserVera Instead of one, and both would be more 
careful than the engineer , of the present, l)ecatise the 
observations of one would be a check on the otisorva- 
tlons of the.other, and srtther would dUre to let a signal 
Itato unnoticed, through tear of the penalty. 

Tho expense of malntatnlng such a system may seem 
exeesslve, but this «MSt wopld probably be offset by the 
savlqg In rolHiig «toc!k ai4 lawsiUls, and the safety 
of the public demaip^ that the railroads work for 
■atoty even though It (dkould make extra expense. 

The Objection may be raised Uiat the pilot’s iKieltloii 
BO near the front end of the locomotive would lie very 
pm4Iona ill ease of aoeideut, and that no one would want 
the job, Under tbe new coodlttons thus croated the 
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pilot's position would be safer than the engineer’s is at 
present; and, furthermore, a study of the matter may 
point out some better plan for attaining greater safety 
in this restSM.‘t. B. A. A. 

Joliet III. 

Weather Propheta 

To the Editor nf the .Si-ikntifio Amkkii an : 

For inuiiy .veiirs I have be<'ii almost u eonstunl reader 
of your valuable Joiiriiiil, and Its timely arttcU-s ure 
very much esteeiruKl by n h<«<t of others Ix-sldes myself 
As 1 am after sowing, plant lug and reaping, your 
article on weather forecasting, under date of November 
1st, 1013, niiturally slniek inj e>e 

What 1 did hope to Had was a reliable forecast for 
say the next six months; but yon only hint at. the 
schemes of the eliarlatan, the delnsirai of the ovunk and 
refer vaguely to some method In the madness of (he 
honesl lgiiorua)iis \Ahleli etinhles him to llnd a luerallve 
market for Ids prognostications, etc 

Whether you had la mind the Il.iekensaek weather 
projdiet d(K*s not HPi)CHr; but I saw It staled some years 
ago, on g(K)(l authority, that Mr. DeVoe ilid not only 
sell his predictions to the fanners tif (Jie l!nUi*tl States, 
esjieclally those lisjuled In the West, hut that he also 
supplU-d n-sldents of foreign countries with his prog- 
noslicutiuiiH, presumably for a good price. If memory 
serves me right. 

Tho old saw, “Give the Devil Ids due,” may he ur)pro- 
prlate, and ns an honest, hanl-worklag, mituruI-l>oru 
citizen of the United States, I heartily Indorse bolding 
up l<i the limelight the mlschl(-vou8 doings of frauds, 
charlatans, ignoramuses, or ciniiks 

Had you more dctlnltely pointed out the uctlvltU-s 
of such iK»rsons, by In some maimer llhislratlng or 
dcmoasirutlng tbe schemes of frauds and charlutans, 
you would have dotje the general public—your patrons 
—a service, a favor; else how shall they be forewarned 
against parting with their money for what la worse 
than trash—absolutely useless'/ 

I, for one, should like to he thus [smted and would 
appreciate very much auolher article on the same sub¬ 
ject warning >ae In no uncerluln way as to tbe schemes 
of frauds and unrellohle persons who would f(X)l the 
public, and esis'clally the farmers 1C. Kobkb 

Asheville, N C 

What Dr. Lardner Said About Steanuhipci 

To the Editor of the Scikntifii: Amkbican • 

Tn your editorial of November lOlh, "The Future of 
the Dirigible," you sis;ak of the eommuidy accepted 
story that Dr Dlonjslus Lardner proved mathematically 
in a paiMir la-fore the British Association that It W'ould 
l>c impossible fur a steamship to carry enough cmil to 
propel her across the Atlantic Oivaii 
As at that time sieainshli)s had already crossed the 
fK'enn, I was Interested and looked the matter up, and 
had the gtsid fortune to find Dr. Ijurdner's original 
paper It proved, ns T anticipated, that he never made 
the statements popularly attributed to him What he 
n-ally said was that In the stale of steam eagluis-ring 
at that time It would not he commen-ially proUluhle to 
run a line of freight steamers lielweea l.iverpool nnd 
New York, which was perfectly (rue He not only 
rwognlzed the posslldllty of such u line, Imt sugg(‘sted 
their u.s«' In the carriage of iiasseugers and express 
matter 

Slnee his da.v the Invention of the surface condenser, 
the (sunpound engine, the high itressure marine boiler, 
and man.v other Improvt-menls, have revolutionized com¬ 
merce nnd driven sailing vessels from many trade 
ronlw, except for the carriage of very heavy and bulky 
fn-lght, like eonl. Iniubt-r, etc It Ih only fair to Dr. 
Isirdner’s well deserved reputation that this error 
should he corrected, esiss-lnlly as tlie slorv Is often used 
III coMiiwIlon with Hu- exploitation of Ket-ly motors and 
other seleiitllle swindles, us illi illiisiration of the un- 
reliiihllilv of Ni'h-iillllc Investigators, mid the worthless¬ 
ness of seieiilllle research A 1’. N. 

Ilaverliill, Muss 

International .Safely-at-.Sea Conference.—The Inter¬ 
national Uonferenee on .Safety at S*ih, which was for¬ 
mally ojicnfsl on Novemln-r 12l.h, is now in session al 
the Britisli Foreign Olllce, Umdoii In a message of 
weloomo King (hsirge, who once eominarided a British 
cruiser, says in part. ''Tho question the delegates are 
almut to emihider is one in which 1 take a special interest, 
for it affects closely tho liv<« and welfare of a vast 
number of my subjisjts; ami os a sailor I have had 
personal exTsiriems' in many of the matters which will 
come up for eonsidoration b,v the ('onferenee.'' Tho 
gatliering is presided over by laird Mersey who, it will 
bt) remetnlusrwl, was tho iirosulont of tho British com¬ 
mission whie.h invostigalod the “Titanic” disasU-r. The 
twelve nations represented are tho United States. Groat 
Britain, Belgium, France, the Netherlands, Russia, 
Denmark, Germany, Norway, Spain, Canada and New 
Zealand. 
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The Origin and Evolution of Man 

Recent Views Sujygested by the Discovery of the Piltdowii Skull 


By Dr. J. T.ieon Williama, Fellow of the Anthropoic^cal Institute of Great Britain and Ireland 


I r* xvry widnapread puhllrtty on thp part of the presa 
In a fairly accurate nieaMiire of jp'neral Intereat In a 
NUbjoet, then the prominence and Mpaoc accorded to 
recent Intervlewa with me on the theme of prehistoric 
man indicate m>metbln(r more than mere curloaity on 
the part of the public. It has also tieen very Intereat- 
liiff to me to obnerve that nearly all of the patierH In 
dtir«r«Bt parta of the country that have mentioned the 
auhjact have Klveii «|)eclal prominence to the statement 
of the great age of man on the earth. That Is really 
ope of the vital aapects of the whole problem of man’s 
OHglii. Kecent discoveries have made It quite plain that 
the human race has been In existence for a much longer 
time than baa generally t>een supposed by the major¬ 
ity of adentltic men. The only alternative view that 
can now be taken In that evolution has not proceeded 
altogether along the lines of the Darwinian hypo- 
thents. 

1 propose, therefore, In response to the request of the 
Editors of the SciBNTiric Aubbican, to deal with cer¬ 
tain pbaaes of the subject which bear directly on this 
great problem. The main features of the Darwinian 
theory of evolution are too well known to the readers 
Of this paper to require elalsiratiun. They can be 
largely summed up In the two terms— variation and 
matural lelrction. The causes of variation are still ob¬ 
scure; but the working of natural selection Is patent 
enough to any observant and thinking person. The 
nature of the environment exercises a profound modi¬ 
fying effect on species, and It is highly probable that 
this factor In evolution played a much mure imiKirtant 
IMrt In the imst than In the iiresent. lint all of these 
factors of the Darwliiinn theory work In a very slow 
way. Dr Alfred Russel Wallace told me. In an Inter¬ 
view I had with him last July, that ho did not believe 
a single new species had come into existence during 
the whole I'lelstocene era, and this, according to I’enck, 
the great German geologist, covers u inlidmum isriod 
of BOO.lXkt years and may iKJsslbly extend to 1,500.(HKI. 

Accepting even the lowest estinmto, one of two things 
Is evident; either the conditions for the production of 
new species are much more iiiifnvorahle In rewnit than 
Id early geological liuies, or Darwin was right In his 
earlier views that enormoiis jierUsls <if time were re¬ 
quired for the prodiicUon of s|Hs‘ies. But there Is now 
In the field aitother ncIkk)! of evolutionists, led by the 
eminent Isdanlst, lingo de tries, who Iwlleve that 
siiedeN may aimear quite suddenly This has certainly 
been fully demonstratHi In the vegetable kingdom, but 
Wallace regariled these as freak or, at least, exceptional 
productions, which In no way militated against the 
fundamental principles of Darwin’s teachings. 

I will try 1o present, very briefly, some of the evi¬ 
dence now In onr piisHesMloi) liearlng on these two 
theories as applhsl lo tli« origin and evolution of man. 
Prof. Arthur Keith, IlunU-rlun l,eciiirt!r on Anatomy at 
the Royal College of .Surgcotis In London and author 
of "Ancient Tyis's of Man, ” sms, in describing n jire- 
blslorlc skull found llilrty feel below the surface when 
the great Tilbury docks were e\enviited in 1HS.S. and 
estimated to Ik- between llfleen and thirty thousand 
years old. "In Owen's lime those scientists who bad 
emne, under Darwin’s Influence, to believe In the evo¬ 
lution of man, exp«>cted to find In an Individual so 
ancient as the Tilbury man some distinct trace of his 
simian origin." Bnt this skull was purely modern In 
tyite with no ape-llke characters In evidence Five 
years later, across the river from Tlihury, the now 
oelehrsted Galley Hill skull was unearthed in a high 
terrace of the aucleut Thames. Prof, Keith asks for 
about 2(KJ,0(k) year^i|f«H the age of this skull. Here 
Again we have a siteclmen which although a Uttle more 


primitive In some of ita characters than the Tilbury 
’flnd," Is still essentially modem. 

If. therefore, we find the modem type of man In 
existence 2UU.OOO years ago, It becomes pMfeetly evi¬ 
dent that we shall have to get very far back In the 
past to flnd that human relative of the anthropoIdH 
from which we have undoubtedly descended. 

lA?t us for the moment leave theae ancient records 
of modem man and turn onr attention to another and 
distinct group of dlscoveriee. 

In 1S91 Dr. Eugene Dubois, Professor of Geology In 
the University of Amsterdam, found on the banks of 
the Bengawnn, at Trlnil, Java, the top of the skull, two 
molar teeth and the thigh bone of a creature presenting 
characteristics which placed him In a position abont 
midway between the highest apes and the lowest human 
beluga heretofore known. The estimated sise of the 
brain was 900 cubic centimeters, that of the largest 
gorilla Mng 600 cubic centimeters, while the lowest 
Australian savages have a skull capacity of about IJiOO 
cubic centimeters. These focts and others of like 
nature led Dr. Dubois to give the name of Fithecan- 
thropu» erectut, or ape-man, to hla Java dlaoovery. 
There Is still a difference of opinion as to whether these 
fossil remains should be ascribed to the late Pliocene 
or the early Pleistocene era; but on any reckoning 




oonUng to Dr. l^lUiams. 
Observe the dlgeresM* la toe teSto. 


they are probably the oldest and most primitive huotn 
relics discovered up to date. Ob the basis at Penok'a 
measurement of geological time they are more than 
000,000 years old. 

In a rocky ravine, known as the Neandertbkl. Hear 
Elberfeld, Germany, a few miles from the Bblne, there 
was found In lk87. In a cave, the upper part of a skull 
about which a fierce scientific oontrovengr raged for 
many yeara Virchow, tlie great German anatomist 
and anthropologlat, nwlntained that this could not be 
the skull of a normal hnman being. Bnt the subse¬ 
quent discovery of more than twenty sknlla of the same 
general type proved that Virchow wgs quite wrung. 
The discovery of so many skulls of one ancient type, 
extending, as they do, oVer a great stretch of time, la 
one of the moet important features of our kbowledge of 
primitive man. ns compare three or four of these 


We may take that wonderful skull known as “The 
Man of La Obapelle-aux-Satnts" as tyidoal of the race. 
We see at a glance that we have here to deal with 
something altogether different from the modern type 
of man. Although the bead la of great slie with a 
larger brain capacity than the average modern man, 
the sknlt has very marked snthropold features. The 
forehead Is very low and retreating; the brow ridges 
above tbe eyes are very heavy and projecting; the 
eye sockets are enormous In else; tbe nasal opening Indi¬ 
cates a very large, broad, flat nose; the jaws are prog¬ 
nathous with a markedly retreating diln. 

Belonging to the oame race as the man of La 
Chapelle-anx-Balnts are the skulbi found at Rpy, Bel¬ 
gium. 


If, now, we take the skull cap of the Java ape-man 
and place it beside those of Neanderthal and Spy, we 
see that tbe chief characteristics art; the same In all 
of them, bnt that there has lieen a gradnal increase In 
Blse, an evolution from tbe earliest Neanderthal man 
to tbe later roan of Tot Chapelle. That they all belong 
to tbe ume race is evident when we look at Prof. 
Boulb’s tracings in which they are nil compared, but we 
see that there has been great brain development from 
the Neanderthal man, shown by thq inner dotted Une, 
to tbe heavy, black line which represents the Ia 
Chapelle man. The difference would be even more 
strikingly shown hi a plan view of tbe skulls- 
Now, 1 do not think there can be any doubt but that 
the Java ape-man la in the direct ancestral line of 
the Nenndertbal man. Tbe main features of the skulls 
are predsoly the sane. It this is so, then between tiw 
brain of the Java ape-man and the Ia Chapelle man 
we have a progresslve'^ange nf capacity of from 990 
to 1,6110 cubic oeutlmet^rs, reppsaentlng an advance 
which probably extends Aver fiOOBOO years. Thla 1 
regatd as tbe most impoiftant evidence . We possess of 
the essential truth of the Darwinian theery as applied 
to the evolutUm of man, Bnt wa may also approach 
our problem from another ttpd totally dtfferetti point of 
view. 


it is well known to all sctentlfie taen who have 
glveh mnoh attention to this subject, that tbe totver 


skeleton, as Indicating ptaee in tMi WfObifilloiuirr 
aoaSe. If, for Illustration, rto tkhe Prot jMth% draw¬ 
ing of the Heldelbarg nwodlhle, one pt tlik ifiMt gnolaat 
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TPWflittt gl«tt^an<l' . '^ ‘ it la, I belleTo, naauineA that the coiuiiion niieeator 

1 V ’ ■; . ; ,' - '' , ' <»f man and the anthro|)oid apea bad a (tenerullaed form 

• ,;1|i tt- f dentition which proliuhl.v n4H(>nibIed the prcaent 

.tihAn |||^ IWtlllAi irfv/l / ‘ human torm un much a« the preaeiit authroiMild form. 

- / F We have aome liidleationa of that seneralized form In 

DryoplthecuB, 1‘llopltheeua, and Meanjiltbecua. Htartlnit 
'Aft,Me teeM are ptireM hiima» V • • i~ ' i from that Kenorallzed form the human and the almlan 

W Mey M W«ae the pfknl- I forma have each grown more and more aiH'clallzed In 

‘01 of too Jaot, Inatoad of accordance with the original variation If the nepara- 

f««ii) « cWa M to flwdem teftn, aUwtM tlou of the two branches occurred In MicKa'iie tlmea 

iM^annil^ too ApB) MHl to« InaWo of the front port _ , and (he Kperiallzadon In differed dlrectt<iijs of«itlnued 

Of ^ MWf.tIMrt: port orhkh urn UnnuMUatoly bennth / until the late I'llocene iterhxl, 1 h (here any iirobablllty 

tftfe % blf ^ Mnfino. to ttovoM of thooe llttl® proml- ||L%|gr m that we should Und this antoropoid deiuitlou after that 

mpMO to 'Wnldh .ibl#® of to* inoto'i&lporttnt nunolea jlRC immensely long period of progression toward the rood- 

of too toiHN* otoMifcaa. in totof ptoro w« flnd a ^ _ IM m em human? 

AepnmltMi, *B la too Op*. TW* Irotto to toe conclmloa ^,X/‘T"T5JTpgr7^ .M B. “We have, I think, a logical right to assume, In the 

tUAi ipOlKh mi ibMftt or bat poorly dovelopod In ' absentv of luiy ovidonco to the* contrary, that Ih** doiitl- 

the UetdeltierK amn. Wo thus have in tola Jaw c«r- \ r ■*'’ tlon of early or late IMloceue man resembled the human 

lain oOffitnUMotory fmtnrea. We hnvo the t«*th of \ ^ dentition of today as closely as the dentition of the 

modoRi man nnltod to too jaw of toe anthropoid ape. early or late IMlocem* u|)e resembles that of the atie 

T!lito telto as that evolution has not proceeded by a of to-day. If I am right In that assumption then It 

gradual, hamouloua und evenly balanced modlfleauon Is clear that the dentition of the restored Plltdown 

of all the parts of an organism. ^ W akull is unwarranted." 

Man threw off aonw of hto anthropoid featune mnch M ims-tlng I>r Woodward has 

more rapidly than otoera. It atao tails va that toe P ® , jM found a fossil canine tisdh In the gravel bods near the 

purely human amngemant and form of toe teeth were J i ^ /MM spot where the other imrtlons of the sknil were dlscov- 

fully evolved at toe very beginning of toe Pleistocene Vi claims that this tooth, wtileb is distinctly 

era. Here again we aee that If Penck Is right In his jW WHrhiP //I mm I I anthropoid lu character, belongs to the Plltdown Jaw, 

•attanates of'tline, we must go back more than 1,000,000 |l J and that It, therefore, establishes the corr«,‘tness of his 

years to dnd the purely anthropoid anceator of man, / % ^ restoration. Now all the other bones of this skull are 

if evolution has taken place according to the Darwin- / ^ ^ brown color caused by the iron In the gravel 

Ian theory. beds, but this new discovery is of a dead black color, 

We come now to the consideration of a pi^lstorle totally different from all too others. If this tooth was 

dcull which la probably destined to be the object of Bealoratlen of the Piltdewn mandible originally In the Plltdown mandtble. as Br. Woodward 

mere adentlflc dlocusalon than any previous discovery (®)» compared with thot of man (C) and the claims, I con think of no ressoii for such a strange 

In tola Arid. I rafer to toe ao-called Plltdown skull young chlmpanaee (A), in left aide of view, phenoipsnon as the marked dttTerence In coloration, and, 

found by Oharlce Dawaoo, F.H.A., F.O.B., and Or. A. so far as I am aware, there Is no known precedent for 

Smith Woodwand. F.R.8., at Plltdown, SuHsez. Bngland. But for the two molar teeth found In the jaw It wonid lb My own criticism of Dr. Woodward’s restoration of 

This dlacoveiy, toe drat published ‘'report of which undoubtedly pass as the remains of a primitive anthro- the Plltdown skull was confined to the dentition, but 

appears In toe Jowmal of toe Geological Society of poid creature. But toe teeth, although priisentlng Indl- I>rof. Keith has made a very vigorous and trenchant 

London for Maroh, 101^ consists of the larger part of vtdual peculiarities which distinguish them from thus,? assault on the entire restoration, 

the akull bones and toe right half of too lower jaw. in toe Heidelberg jaw, are purely human and the varia- Dr. Woodward gives the skull capacity of the PtlD 

The “find" was made In a fliut-bearlug gravel which tlons are not greater than are found In human teeth down man us 1,07() cubic eeullmetcrs. I’rof. Keith 


Fig. g^-Hestaratlen of the Plltdown mandible 
(B), compared wltb that of man (C) and the 
young chlmpansoo (A), in left aide of view. 


It la, I believe, assumed that the coiuiiion ancestor 
«>f man and the anthro|)oid apes bad a geuerulised form 
of dentition which proliubly n4H(>mbIed the present 
human form us much as the present uuthroiMild form. 
We have some liidleiitions of that generalized form In 
Dryoplthecus, I’llopltbeeus, and Mesopltbecus. Htartlng 
from that generalized form the human and the simian 
forms have each grown more and more siH'ciallzed lu 
accordance with the original variation If the separa- 
tlou of the two branelies occurred In MUsn'iie times 
and (he siMHda lisa (Ion In dtffereui dlrecU<iijs OfUitlnued 
until the late Pllis'ene is'rhsl, is (here any iirolmbtllty 
that we should find this anUiropold dentition after that 
Immensely long period of progression toward the mod¬ 
em human? 

"We have, I think, a logical right to assume, In the 
abseiict> of any evidence to the contrary, that (he denti¬ 
tion of early or late IMloceue man resembled tbe human 
dentition of (.o-day as closely as (he dentition of the 
early or late Pliocene u|)o resembles that of the atie 
of to-day. If I am right In that assumption then It 
Is clear that the deiitltlou of the restored Plltdown 
akull Is unwarranted." 

Since the dale of that imsMlug Dr Woodward has 
found a fossil canine (isdh In tbe gravel beds near the 
spot where the other imrtlons of the sktill were discov¬ 
ered. He claims that this tooth, which Is distinctly 
anthropoid in character, belongs to the Plltdown jaw, 
and that It, therefore, establishes the eorr«,‘tness of his 
reatoration. Now all the other bones of this skull are 
of a rich brown color caused by the Iron In the gravel 
beds, but this new discovery is of a dead black color, 
totally different from all toe otbers. If this tooth was 
originally In the Plltdown mandtble, as Dr. Woodward 
claims, I con think of no reason for siicb a strange 
phenoipsnon as tbe marked difference In coloration, and, 
so far as I am aware, there Is no known precedent for 


the akull bonro and toe right half ef too lower juw. 

The “find" was made In a fllut-bearlng gravel which 
has yielded come of toe 
most ancient forooe of atone f 
Implements and toe teeth 
of suh-tropicat speclea of j 
animals, Including those of 
the hippopotamus, an early ; 

Pliocene elephant, the 
mastodon and others. 

Thero can be no doubt that 
these remains ropresant a 
being who lived during late 
PHorene or early Plelsto- L 
eene times. The lower jaw Fig. 7,—^Prttflle drawlni 



Fig. 8,—Mandibular ramus from 
la mure primitive in some HeMelbarg maadlbla (In outUna) PUtdewR' auparpoaed on that of mand 

featnres than toe Heldel- contrasted with tbe lower jaw of JBgaro haidelbergensia, ohowing with 

berg mandible. Tbe pecnl- a modern BnropMS (ahodad), greater chin projection. chimj 

lar features and relation¬ 
ship of these two astonishing human relics are shown of to-day. In Dr. Wowlward's restoration of the Pllt- 


those assault on tbe entire restoration. 

varia- Dr. Woodward gives the skull capacity of the PtlD 
teeth down man as 1,070 cubic eeullmetcrs. I’rof. Keith 

- esllmutes It at 1,BOO cubic 

cendmelors, or a little 
more, thus bringing it 
about up to the average of 
modern man. 1'lie imlnt is 
of vital Imitartoiice in lU 
bearing un tbe problem of 
biimiin evnlullon. II soems 
evident nt n glaiH’e that 
the Plltdown skull Is not 
In tbe line of dese»«nt of the 
Neanderthal race. The 
Fig. Profile of the Heidelberg supra-orbltal ridges are 
mandible (outline) contraated but slight l,\ developed and 
with that of the mandible of a the forehead Is fairly full 
chimpansee (ahaded). and well developed. The 


ship of these two astonishing human relics are shown of to-day. In Dr. Wowlward's restoration of the Pllt- therefore, according 

in Fig. 8, token from the Journal of the Qsologloal 0o- down skull he has given a dlstlnetly anthropoid char- descent of modern n 

dety above menUoued. The ascending ramus of toe aeter to the fnmt tSeth. In my opn restoration of with an astounding s; 

Plltdown Jaw Is somewhat amallor than tola feature this mandible, which was presented before tbe inter- skull tbe romaius ul 

to the Heidelberg jaw, but toe slope of tbe front part national Medical Oongreaa, held In London last August, million years old, uli 


la much greater and lu this respect more ape-llke. I have represented tbe front teeth as of a coarse human bend closely r 


■ee (shaded). and well developed. The 

up)H‘r imrt of tho head Is 
therefore, according fo Prof, Keith, In tho line of 
descent of modern man. This brings us face to face 
with an astounding situation We have In tbe IMItdown 
skull tbe romaius of u Is-lng estimated to lx* half n 
mtllton years old. ultli tbe skull and ui)per iwri of th'> 



type, I wlU quote my reason for this from the re¬ 
marks I made before the Oongreaa: 

*'Let tt» consider a little tbe ptobablllUes and tbe 
feW' facts we have concerning this dentition. It resem- 
hl«a toe Heidelberg mandible more than any other 
human jaw yet discovered, but although exhibiting 
much more refinement in elructure than tbe Heidelberg 
jaw, it to more primitive in certain respects than that 
specimen. Tho backward sloiw of the front of the 
jaw to evidently greater than in the Heidelberg man¬ 
dible and the abulaa character of the lingual part of 
the front of the jaw to even more marked. But Is 
the variation In these two Jaws greater or as great as 
we sometimes flnd In modern Jaws? I do not think 
80, and while it may he legitimately attributed to a 
•omewbat earlier date than that at the Heidelberg sped 
toon; I suppose no one would suggeot that It should be 
placed farther back toaa late Pliocene Umes. The criti¬ 
cal question that we have to oak, then, to tola: 'Is there 
Soy, reaeonable probabiltty that the human ancestor 
of tote Pllooeno tlmee would bare oo antbroimld a 
Jaw «a to ahowu In tola roatocatltm by Dr. Woodward?’ 
The toeto In the Haidelb^ jaw ate essentially modern 
in every respect aiM aaajfller, notwltjwtaudlng the enor- 
. taous Mae of toeiaar, than the teeth of some prlndtlve 
raroa of to4ay. vop tofliat groumto may we assume that 
a little farther touto iro should find so stmlau a den 
tIUon ae ,we have li«e7 This form In Dr. Woodward’s 
roatorotom to aeiparaMd froat the Holdelberg mandtble 
. hy tmtold $ 9 m. it tito BaMelherg jaw to tote Pliocene, 
toe PUtdown masditoe trouM have to be Mloc-ene, and 
I confess tost I do not kaow that we ahould be war 
ntffitMi to aaaomtog tost toe human ancestor of Miocene 
tottoa had a jaw ab toaeh Oha that of the modem site 


Juw of a goTlIln. Wc cannot i*spupe from the fact that 

(C'ondisleif nn page Hi.) 



Fig. 12.—The man of La ChapaUe-aux-Sainta. A 
representative of the Neanderthal race. 










SGlQJTfflCAIffildCAN 

Wireless for Railroad Trains i ; ? 

A New System Which Secures Uninterrupted Communication at All Tim^ 


T he uHlity of tho wirplofiH toletsrnph lu dlroctlng 
tlic movoiiu'ijU of mhliM* at Heu, lit cummuulcatlou 
to iiud from Hlilpti, and In callUiK fur help in i‘uiprgencle«t 
htiN 1)0011 HtitkliiKly deinouiitrated, but It romalnert for 
nil I'liiorprlMlng Ainoricaii railroad to apply wlreleas 
communleatloi) to and from moving trolna. A teat 
Jimt made suc-ceaHfull.v on tlie Eaeknwaunn Uallroad on 
a regular cxprettH train runnluK botwoiai New York city 
and Buffalo, tbougb only a jiartlul te»t In the oxperl- 
inontn Uium far eonduoted, ban abown immoiiMO poH«l- 
billtbw of HHfety and lime ouvliig by Insuring that 
trnhm will h1wii.>k be In communication at any apeed 
and at any dlataiice from atallotia, rcgardleaa of "line 
breaka" from winter bllzxarda or from waohoutB, fog 
wblcb obiicureh alguala. and other extraordinary condl- 
tlotw. 

In the ordinary wlreleaa telegraph aystem me«wagHM 
are sent and received lietween statloiiM etiulpioxl with 
unleiiiiie or “aorlala" mupiiorted on high towera. The 
I^ckHwanna Itallroad has atatloim of thlH kind at 
Hcranton, I*a., and Bliutbnmpton, N. Y., with a work¬ 
ing radliw of about 300 nillea. But, of coiirHc, It Is out 
of the gueatlou to place any structure such as an ordi¬ 
nary aerial on a railroad train wblcb has to itaas 
through tunnels and under bridges, and a prominent 
feature of these tests Is the use of a highly siieclnl 
aerial for tbo train Installation. Borne very recent ex- 
perinienta, notably those conducted on November Slat 
and 23rd, bave demonstrated that wireless communl- 
raUou can Im lualutalued to and from a tralu egulpped The wiralan taUgraph 

with a very low aerial, vl*. 



The apsdai noefniiMaa of tbh ayptan mui 
the othtF day when the dobdaMior (ft 
taken Ul, while bla train nine ranalnt At apeeC|« 
weatbotmd. The next etaUon at wWtdt « ftiM Wfi’ 
doctor tsuuld be obtained waa ScHintaii, 30 miles am#. 
Ordinarily a delay would hare been ohavhtdahle->«ltbe« 
a stop In order to send a tetegraip hy wife asking tiH 
a relief conductor or a wait at BoraAton after urlfil 
at that point. But thanks to the wifeless telegraph 
egulpment there was no need to take either of these 
measuree. Instead, the conductor notified the wlrelees 
aperahir on the train and the latter sent a mesaage 
dlruct to (Scranton, with the result that a relief «m- 
ductor was on baud to take tdtarge when the train 
pulled In. In the same way an extra car, needed to 
proilde accommodations for an unusual crowd of pas¬ 
sengers, was ordered to lie In readiness to be coupled 
on at Scranton, thus ellmluatlug the delay that would 
onUntrlly have been experienced In getting the car up 
from the yard. 

Apart from this emergency valuer however, a demon- 
stra'tlon that the wlrelees telegraph can .be depended 
upon for unfailing communication between running 
trains and fixed stations and between the trains them¬ 
selves may mean a revolution In the operation of trains 
comparable to that which followed the introductloa of 
the ordinary wire telegraph for this purpose. When 
railroads can iustsU reliably tuned equipment whereby 
dispatchers and train conductors are able to keep In 
dlr^ touch regardless of stotis. It becomes twsslble 
to save no Inconsiderable 


a tjuadniiigle of wire sup- 
fMirled at a lielght of only 
eighteen inches above the 
riwf of the cur. The dis¬ 
tance lietween Scranton 
and Hlnghamptun Is about 
06 miles, and In the ex- 
IKsrlmenls Just made it was 
fouud iHJssIble to main- 
lain communication from a 
train running at 66 miles 
tier hour, part of the time 
direct from the triiiu to 
the fixed station away from 
which the train was siieed- 
lug; and when the train 
had proceeded to a isilnt 
too far away for Its short 
aerial to force signals 
through to this first station 
direct, the sigiinls were de¬ 
livered to tlie station by 
lielug picked up at the sec¬ 
ond siHtloii and relayed 
liaek. At no time during 



amount of time In routine 
train operation—possibly 
eqtiivaleitt In some In- 
stauces to the time saved 
by regradlugs. cut-offs, and 
other Improvements on tbe 
right-of-way that require 
such largo appropriation 
of capital. 

Aertilogjr in the Arctic 

T hu retmltn of tbe 
Boundlng-baUeon obser¬ 
vations made by the 
Franco-Rwedlsb expedition 
at Klruua (8S degrees 
north latitude). In Swed¬ 
ish I^apjand, during lUOT, 
1908, and 1008, have Just 
been published by M. II. 
Maurice, chief assistant at 
the observatory of Trappea. 
Not the iMst remarkable 
fact in connection with 
these observations la that 


tUe tests was the trolu out 
of communication with both 
stations In this way. 

The iirrongement used 
conslsls of four quiulrangu- 
lar aerbils nmunted on the 
roofs of four adjoining 
cars of tbe train, and only 
IH Inches above same, ns 
stated Each quadrangle Is 
connixited to Its nelKhliors 
on the other cars by a sih>- 
clal attaching plug. The 
Wireless operator's stnlion 
Is Installed In ii booth In 
the third car of the group, 
HO as to bring the lead from 
his Hpiairatns to the four¬ 
fold aerial at n imlnt a1 
the middle of same. The 
regului Marcoul sisleni W 
em])loy(Xl, e,\<.c|)t that the 
jMivver Is furtilshed h\ u 
sisx-hil motor-generator set 
driven from the regular 
triiln-liglitltig d.vnumo. and 
the ground conii(X‘tioii is 
made to the rails h.v n wire 
to one of the ear tim-ks. 
The aerial Is of heavy coje 
IH‘r wire, and Is Insulated 
for the high sending volt 
age (Ix-tweeu N.OOO and 
It.dOO volts) hv large |)orce- 
lulij insulators mounted 
on iron posts at the 
corners of thenar. 


Two of the can of the wireleM telegraph equipped train, ehowlng the aerial abore the ear roofa and 
the wireleee operator’s cahin. 



The 700-fool aerial of SOO miles Working radina on the roof of the Latdtawamui MlIrMd statleh at 


Scraatofl. * 


of *72 balloona oeut up, 41 
were recovered, with their 
meteorographs. ,Tbe coun¬ 
try about Klruna Is oparao- 
ly aettled, and tbe Inhabl- 
taots are rather primitive. 
Before t b e oboervatlona 
were begun, drcnlars 1 n 
four languagenH-RwedUh, 
Finnish, and two Lapp dia¬ 
lects—were widely distrib¬ 
uted, announcing tbe na¬ 
ture and purpose of the un¬ 
dertaking and requesting 
tbe finders of balloous and 
apparatus to rotum the 
Name Intact to headquar¬ 
ters,'In consideration of a 
reward of 16 crowns (about 
|i4). Btmliar notloee were 
attaidied to the balloons 
themselves, kt^t of tbs 
tMlkmus were retnrued 
after a oonsldevable lapse 
of time—la some oases sey- 
tral yesrs. Oonilkanoen ‘fell 
Into a lakn, was 

recovered sXter^Me ytmm. 
The hlihtot aitttade reeord- 
ed was 22,T«> meters (over 
14 BiitM). The lulphf of 
the atratoeiplimie, was fionmd 
to vary ad in temperate 
latltedee: *■',% it te teffber 
In summer than to vMster, 
and' higher' b tb * atittey- 
















T HE) alto at the Pauama-I’ftcHlc International Kx- 
poaltlw Uea within the llmlta of 8h|ii rranclaco, aa 
a creaoent upon the shores ot Sun rrandsco Buy, and 
just iiMrtde Ita ‘*Oo)den date" enttaiioe to thu Pacific 
Ocean. 

No more picturesque location could tie Imagined. On 
the south, oast and west the grounds are encircled-by 
towering hills of varying contours, rising successively 
from 260 to 9(10 feet above sen level, tike the enfolding 
walla of a vast amphitheater. Upon the north the site 
opens out upon the harbor of Han Francisco. The pan¬ 
orama recalls the famous fUvlera upon the shores of 
the Mediterranean. In the harbor before the site lies 
Aleatrac Island, the location of a naval prison, whose 
white walls are reflected in the waters of the bay. 
Beyond are the hills of Marin County rising Into tho 
hundreds and in some instances into the tliousands of 
feet, with Mount Tamalpals, loftleet of all, its sumtrlt 
often shrouded with a turban of fog upon which the 
ouh ohines as upon a vast bank of snow, as a back¬ 
ground for the oettlng. On a dear dH.v, when the wind 
swells in throngb the Golden Gate. It seems as If one 
nmy almost reach out and touch the hills across the 
harbor. From the west of the sit® one may look out 
to the rim of the Pacific Ocean through the mile and one 
gunMer wide atraita of the Golden Gate, guarded on 
eauh side hy rugged dlflte and protected by forta. 

The contnl porti(ip of be site lies sligditly above the 
sea end t« encInlM on three sides by gently sloping 
ground; Within a abort dlstauco from the boundaries of 
the site these slopes change to steep hlllaides, and thus 
the site becomes the floor of a huge am|fiiltheut«r, from 
wboee sides the exposition wilt be ssen stretched ont 
below. To the east and Oouth the residence section en- 
elMles tlie expooltloB gnmttndai god to the west and 
, aouthwest the Utte is oinhmced by the wooded slopes 
the Preoldiw mlHtary iMseiVittlim. dark with cypresa 
«ad mad IntersfienMd with oeoastwial vistas 

hf grelm vaiUiFs, 

.tIbehMiNMItlon bulldlhi^ ifere iilkiined in |(mt group- 
teis td ekwfomi to theb aatuvel surround- 

ttigw^ the ahetss of 0«tt Frwdsco Bey. With the 
UUai tto dtittaat momti^ end the 
, bisstd wlth^ and fit into, b.teee 'felt by 

, lip'i-ghW onmihttsloa 'to iubK!h"«|ft|b eondded 

' bat ohly lib''htbedtht;^'boldest 

aslubuhf vrould del and so tW exposition 

taUfs MMk eflsota, all M dreat beauty 
Xhs baUdthgs ate massed about huge 
i enpewh asehtteetiwai thems. 


The buildings are easily aeoesslblc from the courts, a 
fact of Inestimable advantage to cxiKisItion sightseers 
who sometimes grow weary of the long distances to be 
traversed. 

The exposition palaces, built upon an east and west 
axis, will face the bay upon the north; they will parallel 
the stream^ the great incoming traffic of the world 
through the western gate of the United States. Sbltw 
entering the harbor pass before the exposition grounds 
where the great buildings are fast arising. Tbe har- 
b<»r Itself will be a imrt of the great theater upon which 
will be staged tbe world’s jubilee, and gbe Golden Gate 
will be the entrance to the theater. 

A marvelous panorama will be afforded visitors on 
ships coming through the Golden Gate. As one looks 
from the hurlmr be will see three main groups of ex¬ 
position biiildings. There will Ite tbe great central 
group comprising the fourteen exiHwltton palaces to be 
devoted to general exhibits; there will bo the group 
uiHin the left hand or east end devoted to amusement 
concessions and covering sixty-five acres. The right 
hand group uimn tho Fresidlo military reservation and 
nearest the Golden Gate will be devoted to the pavilions 
of the States and partlctpatlng nations 

From afar, the central group, tbe main exhibit pal¬ 
aces, facing for more than a mile uism San Francisco 
harbor, will present the effect of almost a solid massing 
of imlatial structures, a great walled city, a city of tbe 
Orient, with outside wallffvus high aa the average six- 
story city block and with golden domes and towers 
rifting to heights of 260, S60 and 480 feet. Nearer at 
hand It will be seen that the exposition palaces sre In- 
teraiiermd with great open courts. Three main courts 
will run north and south through this central grout*. 
In general tbe bulldlnim of tbe central group are to be 
brought into contact. with thoge next adjulnlug by 
arcadeU, courts and arahwaya. Through this metbixl of 
treatment four of the general exhibit palaces of the 
main geoup, fronting north upon San Francisco Bay, 
' hut aet back a stance from tbe water's edge, will 
preoent a alngle afchthsctural deidgn. Their walls and 
the adjoining arehra viUt form tbe main northern facade 
of tbe expeottioa alb% ^ g^ea of the harbor, the 
amrveleaa tronlage that wHI be first seen by visltora 
whh iieach the exposttinn eity by water and enter San 
FrancMBO Bay thc«>««h the Gffiden Gate. By day the 
glittering pillars and minarets of this mile-long facade 
will be aeon aa a 4rean city, while by night they will 
reflect tbe aheen of a mtlUon lights into the bay. 

Before tbe facade and along the hariior'a edge for 


mort> than a mile there will be built a great esplanade, 
a vast stretch of ground and terraces lu which ftnni- 
talns will play and groups of statuary he set at Inter¬ 
vals. Brilliant flowers ami hardy flowering trees and 
shrubs will lend w’armlU and color to the esplanade 
Indeed, throughout the exiK>sltlon. flowers and foliage 
will contrast with the stilnlug colonnadra and peri¬ 
styles Slid walls of the buildings, and will enhance the 
beauty of Inniimorable lugtsins. fountains and water 
effects. The esplanade Is to iH* known as the “Marina” 
(Villa gardens). 

The main groiii>s of buildings will lie between a tropi¬ 
cal garden or Ismlevard running oast and west along 
Ibe fringe of tin* hills nearest the city upon the south 
and the estilaiiade along the shores of San Francisco 
Buj ui*on the north The tropical boulevard, t*> tn* 
known as the “Alameda." will Is* eighteen hundred foot 
In length and Ihret* hundred feet wide; It will lie glow¬ 
ing with founttiins, lugtxms. stalimry. peristyles and 
arcades, and, secluded from the winds of the bay. It will 
In* traiisplanled with a tirofuslon of semi-tropical trees, 
plants and (lowers. Including the oraug**, banana, olive, 
myrtle, and every variety of palm. The east end of 
the Alameda will open out with a t>lnfta ii|»on Van Ness 
Avenue, one of the i>rlneli*ul houli-vards of San Fran¬ 
cisco The west end uiion the Fresldu* will be sur¬ 
mounted hj a commemorative arch of trlum|ih. 

The theme of the cxposllion. Us sculpture and mural 
paintings, will exalt the spirit of a<*tih>v«meut through 
which America has completi-d the I’aimnia Canal. In 
the courts then* will he observed monunientnl expres¬ 
sions In Gr*H*k and Koniuii, Gccldental and Grlentot 
archllet'turc The grounds will heci>me a vast tropical 
and semi troph'iil giinlen through the Irnusplantiug of 
IJalms, evurgreeus and flowers A hrllliunl yet harmoni¬ 
ous color scheme has l*e»>n designed by Jules Guerin, 
one of ll«‘ best-known authorUle.s on d*>eorullvp color¬ 
ing lu the world 

The prevailing color tone of the exposition will lie an 
ocher, a tawnj huff, several shades removed from white, 
yet In the distance giving the eflTecl of white; hut It jylll 
not be glaring under tho brUliant sunlight of California. 
In the courts theix* will ho a marvekius blending of 
colors; Fumi*eiifkn red, strong lUilliiti hiuos, vormlKon 
and orange will predominate. The court systoni la 
unique In that It will permit each archltecl, artist or 
sculptor to prosent some distinct concerttlon, without 
clashing with tho exposition iirehlteelure and coloring 
ill Its entirety. 
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The malu group of exhlhlt pftlaoeo. tudug upon the 
harbor for 4,!5<X) fwt, will inreaeut pneticolly the ef¬ 
fect of a aiugle inilace. Bight of the touUdtiigN will he 
Joined to a rectangle to form what will amount to a 
huge Oriental bazaar—a veritable walled cit}’, with Ita 
domes, towers, mluareta and great Interior courts. Four 
of the eight hulldlugs, as shown by the ground or block 
plan, will face out on Han Francisco Bay and four of 
them will fsce the hills of the city on the south. 

The walls of the eight exhibit palaces will be broken 
only by a number of stutwndous entrance ways which 
v\ll1 give access to the great Interior courts and their 
II Uprotiches. The group will be divided from north to 
south; In the center by the Court of the Hun and Stars, 
designed by Messrs. McKlm, Mead & White of New 
York; on the east by the Court of Abundance, and on 
the west by the Court of the Four Reasons. Two south 
courts will be cut like niches Ju the walled city, one 
south of the Court of the Four Seasons and one south 
of the Court of Abundance. A huge court In Italian 
nmaissance w‘Ul lie between the rectangle and the Pal¬ 
ace of Flue Arta. 

Of all the courts the great central court, the Court of 
the Sun and Stars, TWI feet In width from east to west 
and IKK) feet along Its main axis, will bo the largest and 
most Imposing. At the south end of the court will be 
the huge Tower of Jewels, rising 4J10 feet In height and 
dominating the architecture of the exposition. The 
uplier part of the tower will take the form of terraces 
leading up to a group of flgures supportlug a globe, 
typifying the world. The tower will be lined with 
Jewels, wbicb will glitter like diamonds when search¬ 
lights are turned ujwn them. At the base of the tower, 
which will occupy an acre In extent, will be a huge 
arcade 120 feet high, beneath wtUcti the visitor may 
enter Into the Court of the Hun and Stars from the 
south garden 

In the vaulted nrobways of the tower Itself will Is? 
grouts?d a series of mural isiliitlngs, designed by Jules 
(Inerlu, and exprmslng the keynote of the extsisltlnn 
color acheme. Bui perhaps tlie most Impressive feature 
of the Court of the Hun and Stars will be found In a 
superb classical colonnade extending entirety around the 
court and surmounted by figures symbolical of the stars 
These flgures, of which there will la? 110, will Ik* four- 
teeti feet In height, and each will stand out In radiauce 
through a crown of dazzling Jewels of light 

In the center of the court will la> a great sunken gar¬ 
den, stirrounded by lieucbes to seat about 7,000 iss>ple 
(n the garden will !« groupings of classical statuary, 
dancing figures, fiiuns, satyrs and uymphs, flowers, 
trees and vines will contrast with the statuary and with 
the superb colonnades and towering golden domes. 

To the east, as one passes from the Court of the Hnn 
and Htars to the great cast court, or Court of Abundance, 
will lie a huge triumphal arch, the Arch of the Rising 
Sun, 160 feet In height and surmounted by a colossal 
grouping of statuary; camels, Crleutiil warriors and the 
great central figure of an elephant will crown the sum¬ 
mit of the great arcli. To the west on the approaeh to the 
Court of the Four Seasons will be a trlumplial arch of 
like proportions, the Arch of the Setting Sun, sur¬ 
mounted by a group represetiiitig western clvlIlzathMi. 
A huge prairie scliooner will comprise the central motif 
of the group. 

As one jiaases beneath either of the vast triumphal 
arches to the east court, or Court of Abundance, or to 
the west court, or Court of the Four Reasons, he will tra¬ 
verse great avenues between the exhibit palaces whose 
sides will be adorned with mural decorations and 
screened by classicnl oilonniidos. I'lsils of water will 
refiect pavements of gold Giant bunks of flowers and 
l>otted ftalms will lend color and Imagery to the vista. 

If the visitor passes to the east, or Court of Abund¬ 
ance, he will behold a vision surpassing the richest 
dreams of the Orient. The Court of Abundance Is dedi¬ 
cated to music, dancing and acting; It Is designed for 
pageantry, and will constitute the proiier setting for 
Oriental or modern drama uiion a colossal scale. The 
architecture of this groat court will partake of the 
Oriental phase of the Hpanlsh-Moorlsh architecture. 
Ornamentation utsm an elaborate scale will bo helped 
by brilliant lighting effects. Electric sclntlllatora will 
play nism fountains at night, rctlicted colored llgUta 
will cost u siHill throughout the court. The* walls of the 
cloister will lie decorated with mural paintings; exotic 
flowers, trees ntid tines, orange trees In fruit and In 
blossom, will contrast with the statuary and the huge 
ctibinuadcs and staircases. 

From the Court of the Hun and Stars the visitor in 
IMisslng to the west will come to the siuierb Court of 
the Four Hensons, of which Henry Bacon, designer of 
the lilncoln Memorial, a monument to be built In Waslf- 
Ington, D. O., in honor of Abraham Uncolu, Is the 
architect. In Its theme this court will typify the con¬ 
quest of iiutur^ by mankind, in each of the four cor¬ 
nel's of the court will be cut great niches Into the en¬ 
circling exhibit palaces and In each of the nlch<*s will 
lie large mural pali^igs suggestlug the seasons, spring, 
summer, autumn and winter; lofty coloimades will 
screen the niches, lit the center of the court will be a 
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great grouping of statuary In which Cares, Goddess of 
Agriculture, will be shown dlspeuMng the bounties of 
nature. 

The ornamentation upon the waterfront will also be 
niion a colossal scale. Tlie Oonrt of the Four Seasons, 
opening uikhi the harbor, will he entered thniugh a 
Btuiiendous gateway, the Gate of Ctdwnbus. The visitor 
will pass through the gateway tHnanth a tower to the 
esplanade upon Haii Framrtsoo Bag. Directly before 
the tower will be seen a colossal figure of Oolurabua, 
facing the water. Ornamenting the tower In recesses 
will be flgures representing the great voyagers of the 
world. 

Before the entrance to the great Court of the Bun 
and Stars upon the bay will be a lofty column, whose 
spiral will depict man's Indomitable impulse toward 
Hchievement. At the summit of the column Will be 
the sun. On the left and before the Court of Abund¬ 
ance wilt be the Gate of Balboa, before which will be 
placed a colossal statue of the ^scoverer of the Paclflc 
Ocean. 

Bach of the three main north and sonth courts will 
open out upon the esiilauade on the ahores of San Fran¬ 
cisco Bay ntsiti the north, and upon the great tropical 
garden ujion the sonth. Vast lieds of flowers In bloom 
win tie set In the south garden; the plants will be re¬ 
placed by others when tbetr flowering seasons are past 

The exhibit bnlldlngs, constructed by the Panama- 
1‘uclflc International Exposition Company and devoted 
to general exhibits exemiillf.ving the advance of the 
world In the arts, sdences and Industries, will be the 
loftiest cxposlGon strnctnres ever erected. On the east 
of the rectangle of eight buildings will be Machinery 
Hall, Gie largest single structure of the exposition, cov¬ 
ering ten acres, lu the south garden at the oast end 
and near the concessions center will be located Festival 
Hall, and near the west end of the Palace of Horticul¬ 
ture, a huge glass structure, covering live acres and sur- 
nioiintcd with a dome IW) feet high Fhinkhig the riH?!- 
augle on the west will be the Palace of Flue Arts, a 
classical and beautiful structure cnilHalytng the spirit 
of the Italian Renaissance. The Palace of Fine Arts 
win be partly circular In form, with an extreme peri¬ 
meter of J,110 feet It will face u|ion a great pool in 
which its outline will bo reflected. 

Of the throe main groups, the one on the east will 
comprise the concessions or nmiiseuiont center, which 
will occupy slxty-flve acres and will be the first of all 
parts of the exposition to be reached by those who come 
from the down-town tiortlon of Ran Francisco. Its en¬ 
trance will lie by way of a plaza, at which the couces- 
stons district will otien out u)iou Van Ness Avenue. 
Through the concessions area will run a broad boule¬ 
vard, the Htreet of Concessions, more than 3,000 feet 
lung The domes of the bnlUlliigs will be Illuminated at 
night and startling elwtrlcnl effects will contribute to 
the night life of the cxiiosltlon at the amusemont center. 

The western group will include the area occupied by 
tlie pavilions of the foreign natlona, by the buildings of 
the Stales uiwu the Avenue of Commonweollbs, and by 
the display <if the I'nlted Stales Government The 
IMivilions of the foreign nations, fkrtbesi from the liay, 
win rise 111 terraces as they advance up the gradual 
sUiiie of the Presidio military reservation. Nearer at 
hand and closer to the w^ater will be the buildings of 
the various States. Each structure In this lairt of the 
exposition grounds will present u|Kin u magnified scale 
the effect of a sniierb residence district. 

Still farther to the west of the area of the States 
and foreign district will tie a great drill ground, cap¬ 
able of accommodatlug at one time 10,600 troops In 
drill. Foreign nations will send their crack cavalry 
and Infantry to iMrtlclpate In the maneuvers and trjala 
of skill. Encircling the drill grounds will lie a race 
track, where liiteriiatioiial srieed and harness races will 
be held. Prizes of $175,000 aro offered for live stock; 
$22.1,(kKi for harness races; $45,000 Is offered by breed 

HHSoclatlnns. 

Marking the extreme western limit of the exposition 
structures will be the stock pavilions and the bnlldlngs 
devoted to live stock, poultry, domestic pets ahd other 
dlsplajg. The Govnmmeut Life Saving Service display 
will also lie locnItHi here. 

Throughout Hie entire cxposltkm the lllumlaatlou will 
ts> such as to bring out the colors of the courts In their 
proiier tones, to shnnicn and Intensify the color effects. 
The iltumiimtlon of the colonnades Wlli be accorapUidied 
through purple lights, the windows of the exposltfam 
]Mi laces will diffuse a golden ray. Giant tatteilea of 
colored searchlights will be anchored in the harbor be¬ 
fore ihe site and will play against Jets of steam and 
smoke that will lie liberated high In the heavens. 
.Scnrclillghts fiOO or 600 yards out In the frater, and 
More the imflii axis of the exposlUon, will dfcoct Mlt- 
ferles of light over Jhe exposition’ palaces, gOliBg 
through more than SOO evolutlona la Color. 

The bureau of forestry of the Philippine blanda Will 
send trotdoal timbers to the Fnltsd States forest service 
so that their sultahlUty for flue fnmltura vmieers Bia,y 
be aeoertalned. 
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The Giashof Medal Preeaited to Georse 
Westinsrhouae 

A t the annual meeting of the American Society of 
Mechanical Engineers, December 3rd, there was 
presented to Mr. George Westlnghouse the Graidiof 
Medal, which was founded by the Vereln Dmitscher 
Ingeuleure In memory of Franz Grashof, the tamona 
englueer and professor and author of many importaat 
works and the theory of ehutldty, general mechanics 
and machine design. 

This medal Is given by the Vereln only on recommen¬ 
dation of the Council and by unanimous vote In open 
general meeUng of the Vereln to men who have ren¬ 
dered pre-eminent service In the field of engineering 
either In research or In practical acUvlty. It la the 
highest honor lu the gift of the engineering profeaslon 
of Germany. 

Among the men who have received thla honor In the 
past may bo mentioned the following: C. von Bach, 
professor of machine deatgn and one of the founders 
of the modern theory of elasticity and a leadinr in the 
science of testing matertals In Germany; Gruson and 
Hchlcban, founders of tauDMise engineering plant*— 
metallurgical and machlae tHmetrnctlon—and ahlp-bulld- 
Ing fards from which same of the best German ahlps, 
both commercial and war veosela, have since been 
launched; Gustav Zeomr, whom contrUmUona form 
such an Important pan to asodem thermo dynamics: 
Carl von Unde, one of the (tniaders of the refrigerating 
Indnatry, aa well as one of the men who did most for 
the development of Its Oieory and the understanding of 
the processes leading to the economic production of 
cold and liquefactioa of air and other gases; Prof. 
Riedler, well known to the field of steam eugtoeertog; 
Suleer-Stelner, to whose works many new types of 
Diesel engines and steam t^i^blnes ^v« been developed 
to commercial anccsaat'tk. Bkbg, WoWn by hto work to 
many branches of electrical engineering; Gnstav do 
Laval, who waa also made honorary member of the 
American Boclety of Mechanical Engineers, for his. In¬ 
vention of steam turbine .and centrifugal apparatus of' 
various ktoda; Hermann Biohm, one of the owaeM of 
the gnat Blohm and Voaa ahlpbulldlng yayda, typteal 
of Gennan marine ongtoeering; Prot Antdl 
one of the greateet anthorittoa living to regatd to the, 
ttoMvy of the ateam tottflne, felntaslf an Inventor; ijoai^ 
Ferdtoand von Zrijpelto, on* of the most nngputof a«l< 
pletaninitte figurea of today to the Fatherianid^ wbp 
prodiked the Zeppelin aijtoblp, toe pride of the 
tuMoki Brol Martens, a ttnlveneUy teeoMttosil a1ttoto^ 
toy ton testtog matertola,: iiid dtosgtoy iif' the itotloMl 
totomtory at 'dinisa 'Wegi '' 
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wn(«t«> rate* of discount, demand and enpply. it can 
only be aald that they are either too alow, rciuoto, or 
Inadequate to aatiafactorily iiolve the pending problem 
of prioee in the United Btatea. A reminder of uiitional 


xVniM faoant y«uf4 nottwawy rtnce the Ofienlnc conditlone may lead to a more aatiafactory explanation. 


jFof m Fpeaent centur;^^ a tema^ble rtae of tlricea 


The population of thla country la about lOU millions, 


haa MCtWtfid tn the Weatefn Wofld; the SJaatern hernia- of whom nearly 40 mtlllona are engaged In gainful occu- 
idtar* not hetiw at all iitfhated by It. Nor baa the patlous which yield on the average nearly a thousand 
Weatern wortd been unlfOnnly influenced j the rU* being dollani a year, or 40 bllUona, with an expenditure of 
ohaervabH in tbb fi>ur leading e»- 

ptcea. 0«««»hay »hfl ttoe _ 

United ftthlntii. tM latt ettiedaUy. In ea- I 
aayli^ td.feieiSMt the futoie of prleea for 

oo»«»edUitee and matertaia employed In ^ 

tnaBOtaetwring, bnUdtng and the todua- 

trial arte genelrally, In fhla country, It la yyyyyyyyv^y^ 
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of the riae thna far. ////////// 
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ably varied. In an addreaa to the bank- 

era of Iflnneeota, Mr. William O. Brown,-—-- 

pretident of the New Turk Oentral, blm- ^ 
aelf a bankWr attributed the riae to the —^Magram illnatratiug order of liae and fall of price# of varioua claaBca 

loomaed aiap|>ly of gold and to "the fail- eommodUiet. 

ure to Inenaae the products of our farms 

In anything Vi»e the ratio of Increase In r'- “• ——————---- 

conettWptloa.” This he thought exerted fJSSut HATE or HALVIH& 

thrtee the Influence attributable to gold. 

Mr. W. B, IngaUa, In an elaborate essay i llJ.L L i.;.: J ! LLi-lUi;.: .T-HICES^ aoo- 

: pubUahed to the Ktolnp three 1 >1 ! ! ! ‘ : : ’ ! ’' 11! ^ I 1 1 I fKlt-t-tJ at ciuu 

years ago, and guided largely by the daur- i I ! ' I ' i | 

beck (Bntlab) and Bureau of Labor »' i ; I ; i 
(American) Index Numbera, attributed • ; | 

the rlae “to a variety of causes," such as PRICES at lOD 

gold production, exhaustion of natural re¬ 
sources, standard of living, monoiioUes, 

protective tariffs, demands of labor, aud „ , .. . . . . . . 

chic cougestion. Because no subatautlSl 

appreciation bad occurred “In the Indices 2-—Diagram showing that a rise and fall of different prices 

of all classes of commodities," but only in aimultaneoualy. 
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Fig. 2.—Diagram showing that a rioc and fall of different prices may occur 
aimultaneoualy. 


A Dighed Disk Stabilizer 

S OMK time ago there api»eare(l lu our column of 
Aeronaulie'll I NoIom ii brief description of a slabillaer 
which had just U>eii patented, and which cousbits of u 
disk slightly dislietl and mounted above the jilaiie of an 
aeroplane. Sliorlly after the Inventor of tills iipiia- 
rutUH brnnghl In a small ^vorki1lK model which demoii- 
straled very eoniiuslvcl.x that the apparatus would bring 
llie aeroplane to a level position no matter In what dlrec- 
llon II WHS droinicd .Since llien, the In- 

_ veiitor, Mr II C. Flske, has bad the Ntabll- 

Izer attached to a fiill-slml machine In 
order lo prove its worth Mr William S 
Lackey, of the Curtiss School, who, it will 
lx* reinemlxTed, carriisl off the first honors 
in making the circuit of Manhattan Island 
on Columbus Day, fitted his machine with 
\. one of these slabilii’.erH. It was a crude 

affair built hastily under Mr FlsUe’s direc¬ 
tion It consisted of a disk of I'anvas 
seven feet In diameter wllh the sides 
curved upward ten Inches from the hori- 
us claBBca zontal at the extremities. Tlie device 
weighed 11 pounds. The form of the 
stabilizer and the method of mounting it 
upon Oie hydro-aeroplane arc clearly 
shown ill the atvomiwnying photogi-aph 
With this device Mr. Luckey made a niim- 

__ her of trial flights, which he declared to 

be very satisfactory. lie writes; "I find 
under medium sfxjod, the aeroidnne to tie 
very steady without use of the ailerons. 
1 also found It very effective at high speed 
in straight flights and metllum largo cir¬ 
cles. 11 was not necessary in am of this 
work to use the nilerons. The machltie 
hunktxl and handled ver.> nleely In culm 
air and in a wind of thirty miles veloell.y " 
tay occur O,,,, jnigpt contend that a Hlahlllzer such 
ns this would increase the lieail resistance 


some; because no declining tendency was 
observable in the rate of discount: and because “the 
ratio of Increase in gold lias been less than that of 
Iron, copper, lead, tin, aud sine," he concluded that 
gold, “though not without effect," had not exertetl any 
ohoervable influence upon prices. The principal causes 
appeared to be the otbem mentioned aliuve, to which he 
also added "the demand and supply" of commodities. 

In the debates attending the passage of the Payne- 
Aldrlch blit of 1900, and the Underwood bill of (be 
present year, one aide attributed the rlae mainly to 
the tariff. This the other denied. In Mr. Payne's great 
stieetdt of May 2nd, 1910. he even claimed that his bill, 
though less than a year old, had lowered the price of 
meats, vegetables, and other commodities, especially 
those consumed by the poor. His list of 


3 fl billions, including about 10 per cent paid for Fedenil. 
State and Municipal (JovernroenL What has to bi* 
furnished is a cause or cniises compi'tent to explain a 
general rise of a third lo a half in the cost of living 
and of probably a fourth in the prices of the commodi¬ 
ties employed in the industrial arts. Huch collossal 
sums as the above cannot bo explained by any of the 
causes advanced: these are altogether loti trifling. 
Something else, something hidden, unlooked for, unex¬ 
pected, must tie discovered, to account for the immense 
rise of prices tn recent .vears. Moreover, It must lie a 
cause which has especially affected the Tinned States, 
If under man's supervision and with no additional 
(Coseluitsd ns page 444.) 


of the moehlne, hut It was found In iiotnal 
practlcv* that the siKH-d was not iiffwteil materially, and 
If, ns Mr Luekey claims, the allerous conltl lie dispensed 
with, the head reslstiinee wxmld lie miiterially reduced, 
for the ailerons undiiiiiitedly act as brakes 
The device Is so simple that It hardly needs any ex¬ 
planation The curve of the stahllizer is such that If 
tho machine starts to drop sldcwisu, (he air hanking 
up ogalnst the lower side of the disk will bring It back 
to level. When making a turn the machine hanks 
antomatlCHlly, for the lateral drift due to centrifugal 
action brings air pressure against the side of the disk 
and causes Ihe plane to lift on the outer end. Kven 
with the crude Rtalilllzer, tho nerophine showed a great 
deal of stability against pitching This could be mate¬ 
rially Increased by dishing the stabilizing 


tariff “reductions" Included 138 speclfled 
commodities and cflasscs of commodities. 
He attributed the rise of prices not so 
much to the Increaaed supply of gold as 
to the “reduced coat of gold, owing to new 
methods of producing it.” 

With great esteem for the dlatingnished 
authors of these various researches, a 
careful review of the causes alleged does 
not appear to satisfactorily account for 
tho rise, especially fur that greater rise 
than elsewhere which has admittedly 
taken place In the TTnlted iitates. All of 
the alleged causes, except the tariff, have 
ciperated In the four prlncliial States of 
Rurope. and even as to tariff, this has 
been materially raleed in all of them ex¬ 
cept England. Unless by speculatltHi, gold 
cannot Intlueiice prices dntll it is coined 
Into the money in which prices are ex¬ 
pressed ; and none of these researches dis¬ 
cuss the mint stattstlos, or the vast ship¬ 
ments to India, where moeh of it Is bdrted 
in the earth. No merchandise whose pas- 
sace through the custom boose Is made 
the subject of a tag, pays .that tax. It la 
the importer, the man, who pays; aihd' 
the reisDOfl of his import taxes to the 
prlees of commodities to tohcti the same 
as that of fato excise, of license, or to- 
come taxes. Se ahlfts as much is he can 
upon other people, and they shift hack. 
The erimtttol tesnlt to a general dUriufloii 
"(tf taxation trpon a final ahaivMs it «u 
Comes dciisp fo the cost of govemme^ and 
the hmi^ derived fi^ government, 
hofll' State, tmd Mnnldiml; far 

toO toMtoat a subject to he hung op t&« 
pettorioWbiltoe Of a tariff MIL Thto tssty 
db’l# dot fto* pftUttoyn eeoh; 

mxi' a^egiil canifeil of'tfie 

,’^-^'.;.li|a ^hfsfloalwml .piicdnettoB ahfl 

.hcglaiaf^^ standard 

.mmmft., fwHipditos. 




In iight. withest naiag the ailerona. 


dlxk as In tbi* htoiiII model Mr Luckey 
found that he could hind or alight iiiion 
the water at u much reduced xjieed. 

One of tho accumpnioing llluHtrations, 
which RhowH (he mnchlne in flight, was 
taken after it had made ii swoop from a 
conRldcrnblc altitude In order to come 
down within the range of the camera. At 
the time It wo.*) traveling at a R|ieed of 
about 70 miles imt hour. Heretofore It 
hiiR been nwesRary for the aviator to lie 
constantlj working with the ailerons to 
ktx'p his machine from Mug affeeted liy 
sudden gusts of air. Apimrenlly with the 
new stabilizer he need not linther with the 
eontrols and the iiperatlou of the machine 
Is greatly slmpllfled 

Buildinir the New Capital of 
India 

A LTIIOFGII nearly all the government 
ofllcea In Calcutta have now been 
aliandoned, little progress has yet Ixseri 
made toward the construction of India's 
new winter eniiltal, which Is to (X*cupy a 
site of three or four square miles adjoining 
the present City of Delhi, and for a yenr or 
two most government work Is to be car¬ 
ried on at Simla the year round, tluingh 
the viceroy and other Iraportant ofllclals 
aiv R|M*ndlng the pn*»t*iit winter at Delhi. 
About 25 miles of tramway are being laid 
about the site of the new city It Is un- 
dersloiHl that tho Imperial D«>lh1 (hiuimll- 
ti-e «*«llmate« the cost of the new capital 
at about $20,000,0(X». though the Impres¬ 
sion prevails in India that tho cost will 
be double this araotuit. AUmt <1,000 men 
are now working on the site, and when the 
work is In full swing from 15,000 to 20.000 
will be steadily employed. An Incidental 
task will lie the improvement of sanitary 
condltioua to the old dty. 
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Lever machine for bending ralle. 


Aaeertalnlng tbe eomtam bf «mii« of the bend gage. 


A Nvrd Rail Bending Machine 

By Oar Berlin Correepondent 

A BAIL bending maohine, in order to 
be thoroughly suitable, should exert a 
Ut^fonn bending moment of proper mag> 
ttltude on every point of the rail. Tt should 
aloo be easily transportable, thus avoiding 
the neoesalty of transporting the rails 
to be bent. 

Ip most bending ma<.«hln«s so far in use, 
the rail is laid on two supisirts and a pr«t»- 
fuie exerted betw«ien these on the rail. 
The bending moment at the points of sup* 
port thus is nil, rising uniformly towa^ 
(he point of pressure, where it reaohes ita 
maximum value. It is therefore neoesaary, 
in order to obtain a uniform bond, to shift 
the points of support and the point of 
prcMcnire along the whole length of nUl or 
(as in the case of bow bending maohines) 
to apply the maohine at brief intervals. 

In the new lover bending machine de> 
signed by Richard Peukert, of Haida, 
Bohemia, the power acts on the rails on 
' both sides, outside the points of support, 
and in such a way as to keep the moment 
between these points constant, so that the 
rail may be circularly bent over the whole 
intermediaiy length. The action on the 
levers is exerted by a screw winch. The 
leverage, as well as the pitch and arrange¬ 
ment of the screw, are so chosen that the 
lose of power is reduced to a minimum. 
The machine is otierated by two men as 
follows: 

After the levers have been laid over the 
tail head at sufTicient distance for the 
screw winch to be attached while the nuts 
arc slackened, the lever ends are pushed 
apart and the winch is drawn together by 
actuating the ratchet On next releasing 
the winch, tlio ratchet pawl is turned over, 
and the winch turned hack, first by means 
of the ratchet and afterward with the aid 
of the hand whwls The machine is then 
suitably connected together by two chains 
and drawn forward to another working 
section, vix., the distance between the two 
lever centers After the first operation, 
the bend must bo chec'kpd^bv putting on a 
template or measuring the pilch. 

When using a Peukert bend gage, both 
the ooncavc and convex ciirvalure can Iw 
asimrtamed by determining the ])itcli from 
a meter chord. The bend is (lien gaged 
most aocuratoly by stopinng tlu' ai>- 
paratus, while drawing together the nm* 
dune. When a certain exptinonoc has Isien 
gained, a bend, ineluding the shifting 
forward of the machine, will lie effected in 
thr(M> minutes ns a maximum. 

in installing a railway a short time ago, 
all eurved roils, (ISO millimeters in height 
and 160 millimeters in width at tho lower 
flange) were bent by moans of tho Peukert 
machine. The ben||nig operations wert^ 
uamod out on the sixit, the average daily 


I output with a fen hours’ working day 
bei^ 180 meters of finished bent rails with 
a radius ranging from 20 to 60 meters. 

Soldien’ Utilverata Tool 

HE Boeompanying illustratimi depiota 

a very interesting tool partioularly 
adapted for tho use of soldiers. It eon* 
gists of but throe parte with two int«v 
ehangeablc pins, yet it may be uonverted 
into over a snore of different tools. The 
stock of the tool is provided with a handle 
that is clootrioally insulated, so that the 
operator need have uo fear of eleetrioally 
obarged wires. The broad blade is pro¬ 
vided with a keen cutting edge, and may 
be attached in different positions to the 
■took, so as to serve as a hatebet, ads. 


or spade, depending upon ita plane with 
resp^ to the handle. One of the illua- 
tratioos shows the blade employed as a 
shield to protect a rifleman. Mounted 
aa a hatchet, the tool may be safely uaed 
for breaking down wire obstruotiona. A 
pick attaohed to the stock may also swva 
as a handle for pliers, pipe wreneh, wire 
cutters or wire twisters. With the broad 
outting blade removed from the head 
of the tool, we have a hammer as shown 
in one of the views. The stoek is pro¬ 
vided at one side with a file, and is gradu¬ 
ated along one edge so that it may be 
used as a foot rule. A projecting part 
may serve as a serow driver and also as 
a oan opener. The number of uses to 
which the tool may be put is apparently 
endless. 


liiomBiMuitilile Ltnotomi 

^HB manufacture of inoombustiUe tiao- 
* leaiQ, or, to speak more aocuratoly, of 
linoleum that bums with dlffloulty has been 
a goal long aimed at by hnoleum factories. 
The attempts previously made have been 
based on the plan of adding inoombustible 
matter, such aa aabestoa or asnmonhim 
MsItB, to the mass during the proosss of 
fabrication. Far more promisiag is a new 
scheme, desertbed in TscAwiseAs it«nata- 
in which magnesium carbonate ia 
added to the mass. All the carbonates 
have the property of giving off carbon 
dioxide when heated at l^b temperaturea. 
This, as is welt known, is a very heavy 
gaa, which docs not rise, but creeps along 
the floor. For this reason in case of a Are 
it would tend to out off the supply of air 
from the linoleum. Magnesium oaHwnate 
is chosen because it breaks up at lower 
temperatures than any other carbonate. 
Tho principle Involved is, of course, one 
commonly used in the manufaoture of 
ohemioal Areoxtinguishers. 

A Propoged Bnroia «f Laltor 
SafetiF 

A BILL has been introduced in Con¬ 
gress seeking to oraato a bureau of 
Labor Safety in the Department of Labor 
wilJi a special reference to investigation 
and examination of labor safety plans and 
devices. Such a bureau if instituted riiould 
give an impetus to (he production 'imd 
development of improvemeuta in such 
devices for factory and railroad use, in 
fact wherever labor is employed. With 
more than six million factory employees 
and one million six hundred thousand rail¬ 
road employees in the country, the demand 
for labor safety devices should be eanisstty 
develi^ed and (hair int{roduotion and 
mamtananee atrioUy enforced. Ko one is 
moK interwtod in the provision of safety 
deviom toag thh laboMrs in the partimtiar 
industry to whioh the Special devices letato 
and the demand sought to be ereatod by 
legiiilation s^uld leoelve atteatbn from 
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ta4 M 4 «mii|»» i< ^ to . 

: >'DWO'.ibomMll t*»t lJ»i)i''>iOWrt.'«iol«it- 
bwimr 

«ttd'^vnoiittrio' ot 

<ao*toji^^,'' _ 

, siipii!|U(ltgiiii' jppmipr 
nnSE 'Oviimiio' 'jiiOHttiwiMii*' ttUam * 
imlA'-'yk M' tiv tbae 
1m ii tio IttVs to wvb irlth •& 

«b oiport iM|(&,' 

HnuM. k , j|lp wiHa «Meati*l th«t Iw 
prootIM ivkli iwiBatiiiiiC to ovoraoitM 
Ui Juu#MP> ^ buiitor omoliy tam 

tiM o<lv«litofe in lmor«^ taw ^onentt 

dOMotba Iroxii whiob tb» «ua «( the 
hottto wlU |t,f||tfDMh, whereto In hxddBc 
for the IntMUlto tote sever knowo to whet 
Swrtieutar tthok he ttmy be hidtos- Be- 
valvw* provided with dtoh hmiMi heve 
beeo toventod whleh enefole « maa to 
light up h dtok tWoin eoddenlp «nd dto 
oover aa|r totmder, bat euoh a revolver 
ptoeee one ik the nieror of the thief, while 
the hght ik pwvering about the room to 
Moroh of hjtai. To tohe elm, the houro- 
holder tnuit bttog hla eye toto aligninent 
with the revolver, 10 that the thief hro 
but to fire at the aoume of light to be 
•ttie of yettitig hie man. 

An imp ro v ement on that form of re¬ 
volver hto noently been introduoed, whioh 
mahto it unoeoetoary tor one to stand 
dkeotly bahiiid the pun- The oooe of 
Hght thrown out from tbe eearohlight 
oontotoa a bhwk oentar which todioatee 
the spot that will be hit hy the bullet, 

BO that a mM» biding behind a door or 
pieoe of futnitaro and peepiog around 
to take aim, may hold the gun for to one 
ride, BO ee to mlalead tbe burglar oe to 
hie poelkoo, Ae long oe the btook apot 
ia on the totondar the bouaeholder knowa 
that hie revolvw ie moperly trained. 
The oooompanytog iUuatiatioa ahowv ,a < 
revolver with the improved aearahUitot 1 
attaotonsnt and oleo a eeotionil view 
throngh the eearohUght. It will be found 
to oonriit of a battery A, a mroeury awltah 
B, lamp 0, and leneea D and E. The 
lena D la perfmatod ao aa to form the 
dark apot i^Ve referred to. The meroory 
valve oonaista of a email glaaa vewel in 
the ahape of boriaontal 8. Normally 
the drop of meroury within the veaael 
liee in the forward oomportnunt. But on 
rmiatog the gun sharply, it flows paat the 
oentral oonatriotton into the rear oom- 
partnient and oloeeB the eirouit between 
the lamp and tbe battery. When it ie 
defied to diaoonneot the lamp perauv- 
nenily, a knurled thumb piece at the rear 
end of the flaehlight ia turned, breaking 
the oonneolion between the oaaing of 
the fleehlight and the rear terminal of 
the battery. 

A GMdine Motor Plow 

By Wank C. PerUoa 
'T*HB aooompanying iUnatrotioa ahoVra a 
■ gaaoiine motor plow designed and 
eonatraoWd at Bedford, Vo- The engine la 



SeaKkUght that shows where the bullet will strike. 


of two oylindw type and develope nine 
lumw-power. 

The plow is provided with a truck at- 
Uchment and will haul 1,100 pounds up 
a 0 per cent grade. It ateera with both 
front and rear wheela and with the reveree 
con turn oa ahorply os on automobile. Thia 
attachment adapts the machine for oU 
operations from breaktog the land, to tbe 
planting and cultivating of the crop <md 
the hauling of it to market J'be machine 
is equiliped with two speeds, one for plow¬ 
ing and cultivating tbe other fw rood work 
and hauling, either of whioh con be varied 
greatly by the throttle at the wUi of the 
operator. 

The plow pulls a two horse turning bot¬ 
tom, outting eight inches deep and twelve 
inches wide. When eultivating, tbe oul- 
tiratora ore hooked op behind with a 
jointed lever, the small rsor wheels cut in 
one direction and the front tractor wheel 
in the opposite direction, and the nutebino 
is turned short, at tho end of tbe row. 
When breaking land with a turning plow, 
to moke the quarter tom at toe corners 
the plow ia reversed three or four feet, in 
which space it turns ahorter and in about 


half tbe time required by horses. 

The motor of the plow can be thrown 
into and out of gear and the speed regulated 
without letting go of the handles. The two, 
large, spiked drive wheels pull the plow, 
tbe engine being geared to these wheels. 
The plow holds the drive wheels to the 
ground and the spikes prevent tbem from 
slipping, ao that the machine works equally 
well in sod, soft ground, loam or sand. 
It ia a practical machine in rough land. 
When the plow strikes a root, stump or 
tight rook, instead of straining or jerking 
aa horses would do, the spiked wheels slide 
and toe machine can he thrown out of gear 
instontly. Itt^is then easily raised hy the 
handles, as quickly thrown in gear again, 
and paoaes over the obstruction. 

Included in the attachments used with 
the plow are tbe turning points for breaking 
land, a seeder for planting oom, cotton or 
other seeds, dropping them in rows or hills, 
oultivatorH, which include disc-harrow, 
weeders, listers and sweeps. A spraying 
attaohment including tank and pump, 
may be mounted between the handies for 
spraying trees, or crops in rows and pota¬ 
to two rows at a time. A mower nutter 
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bar and rake attachment will prove useful 
in harvesting small crops of hay, clover, 
peas, etc. 

A Three-Axle Water Ballast Motor 
Roller 

/^NR of the most outstanding features 
'^of the rooent InUcnatumal Roods 
Congress Kxhibilion held in London, was 
a new tyi>e of water ballast motor roller. 
Tho distinguishing feature of it is tbe 
introduction of a tliird axle and roller. 
It is tile joint invention of Co). Cromp¬ 
ton, the eminent British motor and road 
authority, and Mr Tapp. 

Tho thnw-axlu roller is designed ex¬ 
pressly (o produce a love) or regularly 
curvod surface, as frcK^ os possiitle from the 
harmonii- nsmrring waves or depressions 
which may o<ieur to some extent with the 
ordinary twi^-axle roller. 

Tho essential featm-e of the invention 
comprises tlie three cylinders fllhsi with 
water, oorried on three axles and at¬ 
tached to a rigid frame. The general dis¬ 
position of these rollers may lie gathered 
from reference to tho ooeomiianying il¬ 
lustration. It will bo seen that the frame 
ends in a pivot at either extremity to whioh 
the outer rollers arfj attwhed, and both 
are steering cylinders, the rear eylinder 
moving relatively to the front cyHnder. 
Only the center roller, which is tlie driier, 
is spring mounted. 

The motion of tho driving central axle 
in an upward direotiim is limited by stops 
which can be brought into action when 
and aa required, tbe roller then being free 
to fall below, but not above an adjuatablo 
fixed point relative to tho two end rollers. 
Tho adjustment of this point and varia¬ 
tion in tlie distribution of tho weight 
upon the three axles is effected by means 
of a special form of screw adjustment 
operated by the hand wheel on the front 
fork head carrying the loading roller. 

The total weight of the roller, shown 
in toe illustration, m light running order 
without water ballast, is 22,384 pounds. 
With water ballast in tbe rollers and a 
full tank the total weight is increased up 
to a maximum of 27,600 pounds. But the 
weight is distributed in such a way that at 
no time is the weight on the front roller 
less than 1,904 jjounds in excess of that 
imposed upon the rear roller, this being 
necessary to proient both front and roar 
steering rollers from leaving tbe gniund. 

Tho adjustable variation in roller pres¬ 
sure enaliiea a single roller of this tyjie Ui 
carry out tho work of both light and heavy 
rollers of other tyisis, and makes it 
eminently suitable for rolling asphaltic 
or tar-macadaui siirracing materials, the 
miiiunum rolling pressures being utilised 
during the early jiassages of the roller over 
tlie siirfaee, while for final consolidation 
the rolling pressure eon lie incroascid up 
to any desired extent within tho limits 
of the machine. 

The use of the stops, which prevent tho 
center spring mounted roller rising above 
a predetermined point in relation to the 
end rollers, overcomes the formation of 
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COUPON BOND 

aqawam bond 

BANKERS BOND 
CONTRACT BOND 
DEBENTURE BOND 
DERBY BOND 
HICKORY BOND 
INDENTURE BOND 
JAPAN BOND 
PERSIAN BOND 
RIVAL BOND 
ROMAN BOND 
SECURITY TRUST 
BOND 

STANDARD BOND 


Detormiiie the Qiufity, Wdftit and Finish 
of Your Sales-Letter Paper hy the 
Qass to Which Ton Are Appeatum! 

That is the only way you can get best resuha* 
It hat been proven by the experience of adver* 
tinag men and other shrewd paper-buyers. 

A high grade ffocer writing to a tdected litt 
of ciientt should use a finer grade of paper than 
a small banker writing to small investors, 
in other wordi, the renilu from • ulee-lencr ere invari- 
■bly better ii the quilily of the paper M aeUcted aceoid- 
ing to the claa to which it goei rather than merely by the 
trade it repnaenta 

Thu icwntific analyw o( paper-valtm n worth loakias 

For your guidance, we have had preparad aa analytu 
covering yean ol expeneoee in aales-fettar work. 

It ehminatot gue«-work and tkaorixing. 

Write to-day ior the ^rtioho “ How to Buy BuaneM 
Gtrreipondeiice Paper which alao containa aamplea o{ 
“EAGLE A“ Bond Papers adaptable to practieally 
every buaineaa uae and purpoae, 

II W ma to Iha f^tolio h jij pW J 

AMERICAN WRITING PAPER CO. 
45 MAIN STREET. HOLYOKE, MASS. 


Twenly-Nuie Mdh under one management apell economy in making and aelJ- 
ing. Aa a roult you get the utmoat in paper quality at lha price whm you buy 

tSACU/f (X) ttRimiG 




Sold by good printen and Ihkographen everywhere 


Is 

“Wish Fd « 
Bought Duof tdd” ^ 

That's what men always 
say, when tortured by ^ 
itchy, scratchy wool, or ^ 
shivering 



Improved 

'uoibld 


For in this Patented sden. 
lificaHy-knitted underwear, 
you get All the Comfort of 
softest cotton with All the 
Warmth of ^finest wool. 

Two Separate, distinc¬ 
tive fabnc.s—the inner of 
cotton and the outer of 

wool—are skillfully united_ 

in a single DUO FOLD garment, that is actually ^rrj^u/iiyt/rr 
more warm and comfortable than any single t^inter garment of 
cotton or wool. DUOFOLD solves the annually perplexing 
problem of every business man—how to secure utmost warmth 
with perfect comfort, in heated office and on Icy street. 


IlMUh Undur 


DUOFOLD I 

26-38 EluiJbtb _ 


HEALTH UNDERWEAR COMPANY 

N.Y. 


harmonie wm in ixl&oa )i6> | 

oausa, in passing bver tbe lidgn q# 
of » wave, inotMMod pranRUn fit bn 
to bear on the toad suitaae at this poiatj 
automatleaUy by the eenw roller, foroinK 
the inrfaoing matetitt dowd ittt 9 ' tbe 
hollow or depression, over wbioh, by viititw 
oi the spring setion, the toUer then 
with a decreased roiling preasure. The 
produetion of harmonio vtavy surfases is 
obviated stiU further by unetual «i|p|aoiag 
of the three axles, the dietanoe between 
centers of the front and oenter aides being 
greater than tbe oorrespoAding ;dtotaoee 
between centers of oenter and reaf axle 

NotM for Inveatorig 

Photographing tha Baad-maatar far tte 
“Movies”—Patent No. 1.O60JBI. to Jacob 
Beck, Munioh, Qermaay, provides for 
synohronising a moving piefeure and aj 
musioal aooompaniment thereof h / 
graphing on the film the performanoe of 
the actors and slmidtaneously photograph¬ 
ing on the same film a redeotod front view 
of the bsmd-master directing the musioal 
aseompaniment. The bandrmaatar’e photo¬ 
graph is BO disposed that it may be Obsoured 
from the front of the soraea and shown 
at the rear, so that the photogTsphloally 
reproduced leader may dh^ an o^estxa 
or band located in the rear of the picture. 

A Two-part Bottle.—A divided bottle 
has been patonled, No. 1,064,442, by John 
E Cadii^ of New York aty in which 
tbe bottle is composed of top and bottom 
parts, the top part having a neok and bo- 
tng open at the bottom and the bottom 
part being open at tbe top and a oentral 
part which forma the bottom of the top 
part and the top of tbe bottom part haa 
annular grooves to receive the respeotive 
parts. 

Paper Overahoes.—Morris H. Siegel of 
New York city, has secured patent No. 
1,068,942, for a shoe whose sole, side, toe 
and heel pieces are made in one piece from 
paper with oaeh side piece folded about 
oppomte tbe ankle to provide gore seotions 
wUeh may be folded to oontraot the open¬ 
ing in the shoe to hold it upon a shoe on 
whieb It IS fitted, means being provided 
for fastening tbe gore seotions when ao 
folded. 

A Reinforced KlnematograpMc Film.— 

Charles Dupuis of Charenton, Franoe, has 
senured a patent. No. 1,068,747, for a 
kineroatographio film. It consists of a 
band of strong i>a|>er having openings and 
photographs on gelatine in said openings 
BO that the film is of uniform thickness 
throughout, the feeding perforations being 
cut upon tbe edges of the paper in proper 
relation to the images. 

A New Base-ball Score Board.—In a 
patent. No. 1,060,920, George S. Coleman 
of Washington, I> C., shows a soore board 
provided with representations of a human 
figure arranged in succession. Light may 
pass through the figure. Attitudes may 
Ih) assumed which oorrespond with those 
player while in the act of moving from 
Iioint to another. An illuminating 
device is passed in rear of tbe representa¬ 
tions in BucooMSion to produce the effect 
of a pmon moving in tbe direotion of 
the series. 

Combined Can Oyenw and Pouring 
BpooL—In a patent. No. 1,000,388, Lowla 
Colwell of Chicago, 111.,' diows a oaa- 
punoturing and pourii^f attoehment in 
which an annular band in seetions has one 
of the sections provided with spurs to 
puncture tbe con, another section pro¬ 
vided with a pouring spout, with a cutter 
adjacent to it to punotute the oan forming 
an outlet to tl^ spout wd With leventj 
connecting the sMtions so that they aaitj 
be drawn together to aeoura aa opening 
of the oan. 

Living on an Bx^rad Patont.-—A Wiudi- 
ington wit whan. neoOntly asked what a 
friend, who eked out a preeariom t«ih)gi 
was doing, replied, that he thoBglit^ tree 
tig on aa expired pateni.” % 
dentiy tboui^t thianWia fuirny mM |i{4' 
not realise how xoBay peopto nwila ' 
good Uviogi indeed out of eiqpiifed patattto 
and th« writer reoaiUB iiuMuMwa 44iim thh 
xtov made moia moiiey oirt od tito Inr 
vention after tbe patont ggpintd tlMMi hd, 
did during tha lita Q( tlw p«kini 
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.^ew Distincfi 
A Grand Old Name 
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At a price lower than the price of any 
other “Six” in the world—a seven- 
passenger Studehaker “SIX” of sur¬ 
passing beauty and smoothness—em¬ 
bodying more than six thousand 
minute and accurate manufacturing 
operations. 

The demand for this car is tremendous. Our advice is to sec your 
Studehaker dealer at once. 








The nickeled top in which the stick is 
securely fastened affords a most convenient 
holder for the fingers. The shorter the 
stick becomes, the more you appreciate this 
Holder-Top device. 

THREE OTHER POR&IS OF THE SAME OOOD QUALITY: 

Williams’ Shaving Powder 

(In Ml* hln«<d.cov*r nioknlnd bes) 

Williams' Shaving Cream ontubn) 

Williams’ Shaving Stick 

(in th« hinc«<t-o(nrw nickatnd be«) 

A Minple of any one of the above kinda will be mailed on receipt of 4 


J. B. Williams Co. 
Addreac: 

OepL A 


Glastonbury, Conn. 

Aftar Ihaviaa 
uaa Willtai^ 
Tale Powder 



Controlled-Key 


Adding and Calculating Machine 

A ^loalitr aneUaa, built far aarrioe — not'to /it a prier. 
Let ud dhow you how the Controlled-Kry aafarcea aeoncy. 
if/f fir ducrtpti’V* or demonitratitit m 

your <rwn ejfico — no ohligatton, no txpttut 

FdhATsmst Mfg^, 170SK, PaallaaSt.. ChksfO.U.S.A. 
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SOLVING YOUR DIFFICULTIES to the Manufacture of Your Ankle 

Riprrlincniil Orpi. MixUland Marhlnr OiK.. Tool oat DIaDcn.. Minutactiuliif ani AMmbltBf Dfpu 
Wbit w. di>. How wr work. Wlio We ua. In tooHim tola, taad tor H. 

PECAMP ft SLOAN MFG.C0. M«rYa*0«f«a,lMII,« 


RBC«NTL¥ i 

Thaaa cotarnM m« o|Wa t* *1* , 

TtM QotieM an IbimMmI m aiiwUil 
mrat with tlM tnveatnM, TarnM W 
UOB t» the Adtr«<!t/atii« Dapartanat of ke 


aOL« 8BU)QB.-J. D. .k 

St., Nnw York. N. Y. Th« prlmatY oufect ueM 
to tn M> traprova arch nupborlk at bdil^ at 
boon and aboea aa to wake thein dinpe^ 
ronatraetlnh and more e/Bclant to WM tttae 
vl(^ berotofon propoaad tor tMa'tmrtNMii. Tba ’ 
wain porUon ta wade of woed, aad W«i»M la 
rbrap. Debt aad Hgld. and pewnaad Ot attf- 
flrlont atrcocth to rcatit broafctac or dtatorttoo. 

HOtlIBBY.—0. O'DOKMflL. OSO W. ATlit St, 
New York, N Y. The object bcra U tb prpvlde! 
Improremanta In knit aocka. atooklBSa and like 
ardclea wbereby auch attlclea can be 
y worn and held np in proper poaltton 
wUhont tbe one ot baparate devieea auCb aa| 
garten, boae mpportora, and tba like. 


VBBTtCAt. PltB POLWBH.—M, B. J*CK- 
>«. P O. Drawer T68, Victoria, B. C„ Can¬ 
ada. Among tbe objeeta hare la to prortdo a 
t devica which win reduce tba tendency <» 
le papera. meant betat provided > aa to 
neceaaltate tbe openlnc of tbe flia In order to 
tntrodoee additional papal*, but which htoktup 
IS la of aucb a alinple nature aa to re¬ 
quire but a moment'a time. 

BTILU—If. B. PHiutPS, -Palraount, N. C. 
Tbe Invention pertalna to ImproveWenta 
atlllA more eapcdally tboae oaad fOr 
prodnetton of turpentine, It provtdei a 
device In which pine wood coatatnlng turpon- 
e may be treated without any danger ot 
Thcatlng the wood. The device la of a port- 
c nature and way be readily act up In one 
section and moved to another. 

ARTIFICIAL nDTTEBYLY.~K. SHgUNk, 
New Kensington, Pa. Tbe purpoaa of tbe Invent- 
' to provide a construction In which a but- 
terdy may be caused to take aubatantlalty any 
pose and be readily aerured In place whenever 
ed. Another object Is to form artidctal j 
butterfliea .of varloua colored cloth or other' 
material, ao ae to match with diffarent anr- j 
ronadlngs. 

POST ANCHOB.—r. T. Baiutr, Newpiirt. 

I The Intention here Is to provide an 
icboring base for posts which may be readily 
placed Id position on posta tbe parts being so 
foimcd as to require a minimum amount of 
work In asaemldlng and properly positioning 
tbe posts and aacbors In the ground. 

BRUSH--A L. noi,MMs», 1524 Chestnut 
8t. Pbtladeipbln. Pa. The InventloB provides 
a brush arranged to permit the user to con¬ 
veniently and quickly replace a worn out bristle 
holder by a now one and to allow thorongb 
cleaning of the holder aad tbe support thereof 
with a view to keep tbu brush at all times In 
sanitary condition 

Hardware aad Toala. 

rwtOB LOCK—F. WabcI'p. WesterovHle, 
N. Y. This Invention relates to Improvement 
in door locks In which the door to wade to 
oiM-o nud close simply by a slight push pr pull 
on tbe handle, and ran be attachwd to or re¬ 
moved frt>m the door more simply and more 
cBsIly than the common lock. 


Heating ai 

KLECTBIC WATBB H B A T B B.~R. C. 
Boraa. 1PS6 Pepper Ave.. Llnrnln, Neb. The 
essential object here U evtilved In the proylslon 
of a boater which Inelndes In part ao ogrange- j 
meat of circulating rolls of pipe on an arrange- j 
went of beating elements dlaptmed wttbln aj 
routalnor, whereby as the water clrculataa] 
through tbe rolls, It will be Instantaneously 
heated 1 

(TIAKOINO APPABATOS.—H. J. BoWf. 
lant victoria Ave„ New Kensington, Pa. The 
Invention eoniprlses a dsvlee for charging fur- 
■ by supplying fuel and other materials 
thereto, and It eoniprlses certain Improvsnii^ti 
whereby the load can be carried to tbe supply 
opening ot the furnace and automatlmlly d«- 
rnd to the Interior of the aaroe as soon -as 
carrier on wMcb the load U placed roacbea 
tbe aUpply openlag. 


». T.. R. Y. -— --- 

tn n iwtciiiw «r mniA f«w ipM k m fneuinic 
ot conerefs Onata, walls, pafttUdba aad tlw 
lilto. Tlw mbM la ot ttwt type tn wiitoK the 
walls of tup wold are rslaed sueeskslvsty a* the 
waU la boUi np la tMChneaB, aad way wr way 
n«l bs supporlMI »y tka lovw iWrttoti of tko 
waU alseady MlUt. 


RKLU—y. L RorcotinT and L HoaiKKo, 
Til of Unprovided Mfg. Co., 52 Union Bquare, 
I'w Cork. N. X. Tills Invention relates to 
tiuprovements In bells, and has for an objnct 
rovide an Improved structure of simple, 
strong couatrucUon With a minimum number 
of parts and positive movement of the striking 
memis-rs upon the actnation of the opeyatlnf I 

htittoA. 

pllKB bob.— y. ciAHai.i,sn. Tcundy, M. 9. 
An object of the Inventor is to provld* a bob, 
the body of which Is adapted to house th« C«ifd; 
by which tbs bob Is- suspended whtts la Vis. 
Another ta to Improve tU* coOStrucfloA VUsts- i 
by the drum on which the cord ta woniid Vb«a ' 
housed within the dsvIce Way bs wafkUlStSd! 
either to withdraw the cord, to rstnrn .Cto SdSd 
Into the bob, or to lock ft pt afiy nnklnsA IsngtL 
niFPBB FOB PTBAM AMD 

DHBbciBB.—c. BuTuen, iltd BKpids/k,y, M«w 
York, in r. This inv««Hoo.:;\W''i«finkt#!‘Ii4h 
egeavatUqg or dredging maelltkrjlr and WW-' 
tlealw n»Mifs to cdN«tg.Mi^ od'sidiiiiiiHh^ 
ttan «l dtvpsN, XM 'p|i|MW''ni||HiwwW^ 



sad opsntted/by 'the MK«sr Ot a ,ip*d«Sr:>‘: 
whereby thq cyithdsc w ntthkn^ InferaHtwnDy 
of Its stop-wHw movswents. so tnnt'safh/V'Mni , 
ptewatnse or sceldsktnl dtachatvs «f MW; 


MOLD FOB MAEIMO COMi 


Sti 


WktM. 


SEAM CUMP,—T. SMcn, IM Onwnwnid 
it, Bins island, ItL Tbs otdnet bon ta to so 
eoasttnet tbs otafflping weehaWiw Of n rollsv 
skate as to prodaco an artlcta eOWhlnUig the 
etowenta of strtwgth, chsapasss, reUnhitlty and 
iWss of mantautatton, having mfersnta partlea- 
Isrly to the hradog connection bstwssn the 


0 front wheel soJo, 


WHBBI. WITH MOlTIPbB AMD BAL- 
ANCBD BIMs.— It Lorra, 4 Bue Pascal 
liourcy. 8t. Jean d'AngSly. Ohatonte-InfS- 
rieure, France. The inrentloa relntea to Iw- 
proverocats In tho wheui erfth multiple aad bal- 
SDce rlwi making the snbject-nuktter of tbe 
United Sbatce patent application Iliad Decem¬ 
ber, IPOT. The wheel comprleea a main rim 
and auxlUary rime reaneoted to the prooedlng 
one by beams arranged So that the ansHtary 
rims may bo capable of beiiig dlsptaoad rsr- 
tiraify and bortiontally relatively to tbe main 
rim. 

AUTOMATIC JACK-4. T. DHXOK, U Bsad 
St, Port Cheater, N. Y. TlieeobJUet la view 
In this Invention Is to provide aa Improved 


secured to tht 
veblols for acting In a plurality ot capacities, 
ss for instance a Jack, an emergency wheel, 
and a turn table. 

DBUOUNTABLB BIM— W. F. Jwntias, 
eoo B. Clay Ht. Richmond,'Va. Tble device 
Is of slwplo coDstrqctloo. bnt will peetUrely 
bold tbe demountable rim tn place when tbe 
Utter la secured to tbe Itaed rlro. Tbe inven¬ 
tion provides a demoontabln Hm which ta apllt 
at one portion thereof, with means adjacent 
to tbe split portion for drawing tlw latter 
tightly together and firmly boidtng It In pUce. 

CABDVBMTBB_^W. BbaiN, lOT Anckner 

Ht., Winchester, Ky. In the carbureter patent¬ 
ed by this Inventor a valve easing and cylin¬ 
drical valve are provided being both formed 
with annular series of air Inlets and annuUr 
series of fnel inlets, and admission to these 
Inlets ta controlled b; the movements ot the 
valvo kmgltttdlnally, a governor being provid¬ 
ed, acting on the valve In one dtrection. and 
a spring exerting pressura on the valve In the 
oppoette direction. Tbe air and fuel admitted 
to tbe Interior of the valve, page to a mixing 
vharaiier and thence to the cylinder, 

TBIIICLB TOP SUPPORT—Bnuuw C. 
Bmitb and D. Roavm, care of tbe former, 72S 
Tees Ht., B. Detroit, Mich. Tbe atm of 
this Invention ta to provide bows for tension 
Jopa of buggies, antomobliea etc., which do 
not necessitate the use ot holts or ptas, but 
which arc provMM with sockets artaaywd to 
receive lugs so that tbe bows may be Immedi¬ 
ately sbiftsd without tbe necessity of With¬ 
draw bolta or cotta* pins. 


Nora.—coplM of any of ttaeso pntanta will 
be furnished by ths Scimviric AManican for 
cents each. Plaase state the Hunn ot tbh 
pateatao. Htle of the Inventtoa, ,apd data ot 


Ws wish ta colt attaauon to tbe fact that 
ws are ta a pcMittan to thndor eompotant *s»- 
viees In every branch of patent or tradooaark 
Work. Dur staff Is eompoaed of mecbasdckl. 
leleetctoni nnd . chsmteal eaporta, Mmrisai|hlf 
Itratasd to pmpMta and prossemto sl| igntoM 
inppltaauou, tataqtacDta of tho etuta^ MMuta 
Sof tko anbjeet naltar tavolvsdt oC iM «r 


Qatasd tberefpr^, 

• We atao - khta''hsBoetatas u- 

srld, who asstot ln tkp prosawiltak o* ipisirt 
Id tsndwmMk to tatan 

'tries »&4»gn to' ' ’ 



















SOENTIFIC AMERICAN 


___ *' 

Remington 

FIRST and ALWAYS the 
Recognized Leader Among Typewriters 

Here are some landmarks of Remington histCMy: 

1876—First Public Appearance at the Centennial Exposition, 
Philadelphia. ; 

1893—Official Typewriter of the World 8 Columbkn Exposition 
at Chicago. 

1900— Offidai Typewriter of the Universal Exposition at Paris. 

1901— Official Typewriter of die Pan-American Exposition at 
Buf^o. 

1911—Official Typewriter of the International Exposition at Turin. 


1915—Official Typewriter of the Panama-Pacific Interna¬ 
tional Exposition at Seui Francisco 


Zn awry Bxpomition of tho pmat third of m century, the 
Remington hea peoeived the higheat honora wherever aought 


Remington Typewriter Company 

(iinogf^ponitocO 

New York and Everywhere 












Install a W atei S\ <;t CT^i that K<*q\iirt:-s 
No Altentiian sv.: Oporatnit; Expcnsf 


T4 Vt Ike Source of Yo«r aad Write lor 
Fifl hfoTMtem aod • Detefl Flu of a 
Water Sjrttete for Yo«r Pkcr—Free 

AH the labor ol canying water or hand pumping and all the 
ei^eMe and treOble*o( iHniung an engine are abtolulely 
OWDOBtewuy for the ptetopng of water on your fann or eatale 
if youtettirfla 

RIFE RAM 

h will lumuh all iIm wMar you Bead ia (wum. barni, or toMl (ran 100 
lo 40(^000 gafloiM a dw acooi^ lo amount of wipply. It wgl pump 
aato m ola ill y wiamr and auimaar, nght and day, wahoiti attaatina, aa. 
peato for fan, or caro of aay tort. It will Mpply a protwra tank aad 
autaatatkaHy maiotain tba air pramaia a« k^h at 100 I^. 

TImw ara tha oaly eaoditioM for k$ wtc c owful operatioB: that thoia 
' a firaaiii, pcmd. Mho arana^n well, wok a of three 


IRAM 


to the lay of the iaad. 

'With theta two ample eoaditioni 
the timpieit. raoa reli^, ecooomi 
water by water. Fully guaranlaad. 


a Kfc Ram wU prove 


Sand For FVea Catalog 
I Rile Ram worlu. We will lupply free pleat ^ 
a complete water tappiv tyttem. Atk for tpe ci faa t ioB 
blaaki when you wrUe. If you 
tvea't the above coathli^ 
« can tapply the batt eataKne 
igiae pumpiattyitem. 

RIFE ENGINE COMPANY 

25U TiiaHr Bldg. New York 


la Seltntific <4nMrleaii SuppItmeniM, 1641 and I64A £■ F. Lake detenbet timply and thoiou(klv bow a 
hva horta power oat entpiie can be built at home. Complete working drawingi are publitked, with aaaci 
diamnaioat of each part. Price by mail for the two Supplemcnlt, 20e. Order from your aawtdaalei or from 
MUWW 4t COMYAWY. lac._ ^atllthtrt _Sat BKOAPWAY. NEW YORK 



WJt/TE FOR IT \ 

J. M HANSON 
Magazine Agency . 

the larKol In the worKI, furnishes all 
Magatlne* and Newsuatiers, at Lowatl Pot 
aIbU Chib Prieat, and kivch the quickest, 
mofl acciimle. and most relinhie service 

Save Magazine Money 




1914 Calalag (44 pagut) 


t) lists more 

_Club Offers 

lY-SAVER, and is 


^drm. To-Day 

J. M. HANSON 

magaZIKc accncy 

hlCy. 


Scientific in principle, proved 

by practical road testa —always 

grips, nnvr slips. 

Found only on Lee Regular 

Tires and 

. LEE 

Puncture-Proof 

PneumaticB 

—the only nneiimoiir tirm that arc 

gDiiranteccI ''pHnciuit-pnuj ormtnuy 

Iftck " Booklet No. 6 tells the 
whoir aiqry—write for it today. 

LEE TIRE & RUBBER CO. 
CoBfkBkockca, Pg. 



tbte IntroduroN tww Itkto ear 

stOdy of-basaisn evelatkm.. 
eveltttloittr)’ chttfuite ate 
tn fhe bQ«ui|) ojegsntem. tteit, ef euurse. 
lutd been known Mfore i bnt no such stHk- 
itlK nnd radicol iMuatmtioii Diet 

Uni* em- prwvlonsly l)*ee dtocor«r«4 

It ttsdoohtediy soggests tteft. eeitaiu 
ctafitigeB may occur cpuparatWely 
ly aotfordliut to tbe mutation tfWtttY' of 
DeVries. 1111(1, and lite fact that mteh 
htably deyelopcd yknllB ne that of the 
(lalley HIU moii loentlontd at the opentaR 
of this iwper existed 20(^000 sreare ago, 
fon» ns to ooudude that there have been 
sudden changes somewhere in the coui'se 
of i^t’s cvoliitlan, or that his nrtgiu as 
man must be ptaeed baek Into an abyss of 
time that It la apimllliig to contemphite. 

Tke EntaxsiOteikt of 8e«d|rtiki» 

iOooohuM from gag* 4S5.) 
point and no ad^ustad that no matter bow 
the aruM move these two points always 
remain In the same straight line with the 
fixed point. These two movements—of the 
shaft and of the arms—make It pomrtble 
for the extremities of the arms to tonefa 
any points whatever even in a complicated 
Kronp and Its enlargement. 

When the small plaster model has been 
put In place and the armature for the en* 
larged figure oonstmeted and the core 
built out to within about two Inebee of 
its finished sise, iKiluts are marked on the 
small model, many or tew, according to 
the amount of detail 'When the finger of 
the shorter arm Is iilaced on one of these 
marked points, the finger of tlie other arm 
(vtU infUcete the c<irres|¥>mUng point In 
the enlarged figure. A long, slender nail 
Is then driven Into the enlarged figure so 
that the head exactly touches the iiotni 
of tills longer arm. The nnmber of isfinls 
tlwt most lie token depends upon the 
amount of detail. Hut If the enlargo-. 
ment ts of a bead, for example, many 
liutnts must be taken about the face wbeiY 
there Is a great omouut of detail. The 
sculptor fills In with clay, idastellite. or 
plaster, Itelng guided In finishing the sur¬ 
face by the beads of the slender nails. 
Having thus the general form of the figure 
lie can finish detstls of the surface as he 
desires. Hoth the plaster model and I be 
armature of the eiilargeinent are mounted 
to revolve on iwrallel. vertical axes, and 
the mmuiUugs 4m> geat«d toaether by 
chain and sprocket, as shown In the draw¬ 
ing, so that all irarts ma,v be bnaigbt with¬ 
in a range of the laduters. 

The Inventor of this enlarging device Is 
the sculptor. Mr. Robert Paine, whose art 
education was recidved In Chicago and 
New York, lie Is now engaged to suftor- 
vlslng the enlargement of scnJpraiito at the 
ranama-raclfic Kxposlthai 

It was while Mr. Paiiie was nu asstst- 
ant of Augustus st ilaudens that he be¬ 
gan to work on the problem of enlarge- 
The old metliDd was very slow, 
consequently esiienslve; It was dUteult to 
find men who could use It auccessfulty-; 
even In the most skillful bauds the iwocess 
did not produce an Enlargement In the 
exact proportions of the oiigliMl figure, 
approximate at best. Hculritors had 
suffered much l>ecnnse of ixior eiitarge- 
menta One large figure wos actually 
aimudoned by At. Gaudens. 

The layman does not realise how many 
elianoes there are for the acnlpt«r‘s work] 
to. be spoiled after the clay model leaves 
Ills bands. The plaster molder may alter 
It—then the enlargemeul may be «»“«»■ 
cessfiil and again the plaatef molder figs 
Ills turn and finallj the atone carver. It 
Is very different from the bid tWto Wjieii 
one man alone saw the work thfORgh from 
start to flidah—from the ntaic^iiim of the 
Idea to the coulpleted marble, ‘He* 
tlou" of the statue Is so Imported so 
dllficult to reprodwee by the «Nk utotltod. 
ttiatlf tor no other imrposs tlwtlto#Jtei 
up the annate the iMdiidm cmblAtlte 1 1 

luvalaaUe. . 

. m tbg old _ 

could be set ,te d 

the polnttog ntoriiluo teie UtotobifMd mf 
be placed, iRtfte te»i» Wto itowi 



pul'lteilffddtef' 

Aroudd'.a 

puli* 'ike-jtefiMto.''pM 
their " 


piece 


worn teom », 
bu^iltoviiDObMtei'ike^iMike'.' ' 


IftlMLMfCltWMfiilt 

looriHBroafte 

Itt iSkitlelti sr« iHUrtu/oVta . sUd 
locked hWNher so thM they nttist flk^ 
doml pillL It is becauM of this $bmn 
aad interwoven Mraetureerf NON-ORAN 
It w^ twice St long at the bH^'hf 
ther Honse*, all of which are gratui- 


Thera It the tome difference between 
MON-QRAN and other bnmse# as tbate 
it between ■ wood- bloek pavement and 
a gravel road. One it fibtaut—the edber 
gnmiilsr. Juit good common tente will 
lell you which iveart the longer. 


Let ui tbow you how >_ 

will fitjewrpaiticular needs. Writt today. 

AMERICAN BRONZE COMPANY 



12 ^ in 14 tlMiIliB 
Tm Hw Sum Sloiy 
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The Hamilton Watch and the Panama Canal 


Itr. FeiMtMinaoker timed and tuperviaed from 260 to 350 dirt train 
movcmenti each day of eight hours ttf and from the canal priam on a 
mvdtmKd. Ah abtelutely reliable watch was necessary to avoid 
wMcks and tie-ups, and his did the work. 

The stability of his watch is easily proven by the manner in which it 
held its own a^ost the heat anti heavy atmospheric conditions which 
play hiNioc Wm any kind of 'mechanism of similar fine construction.* 
Eni^eer £. C. Bean and Conductor E. A. Donnelley directed the 
last train of spoil out of the canal on Hamilton time. The signal to 
suit was given by Yardmaster Geo. W. Kimball on Hamilton time.* 
The last dipper of dirt waa dumped into car No. 2005 on Hamihon 
time. The train was emptied at Balboa Dumps by direction of Yard- 
master J. W, Francis on HamUlon time. 

HAMILTON WATCH COMPANY Dec 


Such facts as these are strong proofs of the accuracy, durability 
and dependability of the Hamilton W atch 

Overone>haif C56^r) of the railroad men on 
American railroads maintaining Official 
Time Inspection carry Hamilton Watches. 

Hamilton Watches arc made in correct sixes for men and women, 
and sold by jewelers everywhere Movements only are 512 25 and 
upward. Complete watches, certain sizes, are 538.50 to 5150.00. 
Ask your jeweler about them; also about fitting your present watch 
case with a Hamilton movement 

wonh reading if you are thinking of buying a fine watch 

. A LANCASTER, PENNSYLVANIA 





The VlCrCMyA LUISE ius been specially built for cruising in the Canblwan 
This raoM'^iMHMer is of 17,0o0 tons, with all modem devic-s (or comfort and safety. 
Four cruitai^ve been erranged to the WEST INDIES and PANAMA CANAL. 
tnclucUng Shle Trips on the Canal. From New York, January 14. February 7, 
March 11 end AprS 11. .Duration, 16 to 27 days; cost, $I45-$I 75 up. 

Four cruises hom NEW ORLEANS of I 5 days, during January, February and M«ch. 
coat $125 up, bySA FUERST BISMARCK and KRONPRINZESSIN CECILIE, 
wkh side taps <» die 

Regidar Satwdsy Service to Cuba, Jamaica and Panama Canal. CosU Rica and 
NfcaragM by ^ mo^ Stounihips of our ATLAS SERVICE. 

Aho Cruues to die Orient, India, and Around the World. 

WRITE rOR INFORMATION 

HAMraiGAMfifUCAN UNE, 41-48 Broadway, Now York 

Atom AakirA CAtow. Sm,FmnctH» 































SCIENTIFIC AMEnC/)j4 




If^^ouare I I 

building, 
it will pay you 
to look into 


SELF 

SENTERING 


Self'SentennK is a combined cen- 
terine and retnforcinK adapted 
for concrete construction of every 
type. It ts a new form of ex¬ 
panded metal which does away 
with the expensive form work 
usually necessary in the construc¬ 
tion of concrete roofs and floors 
—eliminates all studdmit from 
outside walls and partitions—and 
20% of supporting members for 
^reproof ceilings. 


* introducing a New One 

a 17®*^ ““fly I'WV y«»» the M«ia WAITT A 
^ jP BOND hu Mood (or goodnow in Ofu *— 
for goodncM in mtierinli and 



Send for our booklet 

on Self-Senterinir and r)uiw i< to ymir 
architect or liuilder It will iiiKure 
von the most rc()nimiic.il type of con- 
iiriiption. Mailed free on re^nle^t 

The General Fireproofing Co. 

, ^ Youndatown, 

Ixigaa Ava. Ohio 


YOUR boa 

We'll Mad it diiecl to you for $2.00. 

Smoke five WABON PANETELAS. if you are 
not entirely pleated with them, return the balance at 
our expenM and we'll return your $2.00 at once 


The Intertaken School 

Pnpuet bon /er work h work. A uaique tdiool 
caeamiBiar ihti kvei u the opa. (overai itotlf. md 



Ibe intetlahan Sciwal LaPerte, laAaoa 




LEARN TELEGRAPHY 




1 %. STAMMER 

^ nni* 


S i-l A H P 
TOOLS 


atteudiug each arfn ot the nachlne) aye 
careful, the points eannot be wro]i$ ao Ipac 
aa the machine la In perfect adjustateni 
It wae this Unerring accuracy with 
which the lung arm gives Ute correct point 
when the short arm touohee a inarfeed 
point of the model, that caused a Ohloago 
workman ignorant of geometry to ex¬ 
claim, “Have yon seen that pointing ma¬ 
chine? It,ts like the Finger of Qod!" 


Future Prteee of Commoditiea uid 
Materiab 

{ConolftM from pog* 4lt.t 
personal effort, the yearly agricultural, 
mineral, and* manufacturing output could 
be doubled, it would raise the rate of In¬ 
terest; seeing that by investing in pro- 
dnctlon, the capitalist could earn twice 
as much as by lending under present cir¬ 
cumstances. Similarly, If a means were 
invented which would enable two pay¬ 
ments of money to tie made with the same 
capital and in the same time in which 
only one payment can now be made, the 
effect on prices expressed In money would 
lie the same as though the whole sum of 
money In circulation were doubled. It 
w’ould Infallibly operate on prices as did 
the Issues of green-backs half a century 
ago, or at, we feared the full-tender silver 
dollars would operate In 1872, when we 
restricted their mintage and (tor a time) 
limited their tender. 

It la believed that the cause has been 
found • not that It has doubled, or is go¬ 
ing to double prices; but that it has seri¬ 
ously affected them, especially In this 
country; and Is likely to affect them still 
further In future. The cause Is the tele¬ 
graph and telephone lines, which, owing 
to their enormous and exceptional increase 
la the country, have mnltlplled the roeaus 
of communication between distant per- 
sons in business, enabled a single dollar There if a Car> H 

of money nr of credits reduced to the hotundum ftoneH 

velocity of money, to do as much work in eveiV ecUefl 

making payments as formerly one and a i ^ 

third, or one and a half, dollars could do: ’ W 

thus rendering dollars sui>erabundant and hard- W 

begging for exchange or Investment at I^^^^^^^^^Hwaredeater^^H 
necessarily enhanced prices commodt- 
For bo observed that not only 
commodities so also has the 

rate for permanent loans of 

If we divide commodities Into ten 

classes, arranged In the order of their ELECTRIC UCHTIFK. FOR AMATEURS 
marketability, it will be found that they s usU sad nyik e^Mabd M 
do not rise simultaneously, but one after sf»» Sdwi^ AmnicroSiipdaMt 

another, somewhat as follows: 1. shares **'' f"? '® T?’ Muas & Co, 


Ciurbofuti 


A Carborundum 
stone cun—cuU 
clean, there is no 



The Modern Gasoline Automohiie 

Its Construction, Operation, Maintauince and Repair 
By VICTOR W. PAGt, M. E. 

700 (Ss») Psoas. BOO lUutraUosa. 10 Ursa FoMIsa Plataa 

Price, $2.50 p.«,a 

T HEktMtudmoMilaDplMctiwhwmllMCUoibMAuioaMUamrUwaii. Wrisw 
ID aroiila Imiumc by i Rcoankcil aulbcrliy, tamiliw wUi avaiy knach vl Iba aalo- 
mobili loduitry Fraa h«ai IwhuKal hrm, Evwirlbias b atpUoad m auaplr lhal 

BuUc The infarauboD u ap-lo-eUie and lacladei la nddiUM la as eapoaaisa of pnaei- 


By 0 careful audy of the posM of due book one con gain prootkol knowlailfa of oolo- 
oiobilo comnuenon ibal will mtc amt, oMasy and worry Tbs bask talk ram Jaat 
wUt to do. Uw and wkaa to da It. NotUss baa Uaa amilMad, M dataU 
hat baaa tUsittad. Erarr port of lbs autoowbila, Ita asaftomant. aeeataariat, toala, amspUaa. tsara 
parta nacaaaarp, ata , hsaa baaa ditoiuasd aaotorabantlvalir. If paa bar sr iataad to ba e aai s a i 
■notoflal, or ara la anr war istoraatod in lha uadars saaaHsa aa to aiobila, Ihia p a boob rw eaaaat 
afford to be wHkaul. ‘ ^ 

Atot too racAnfsaf far tAa l.arnws - Aat'too ffomantarr far tSa fWara g«sart 
^ Saal M iaja l d to map addraw aa raaahM ad pHaa 

A apacisl aiskt pi«a efcrcolar damirlhlaa Ibia boak aaat fraa aa raqaaM 

MUNN A COMPANY, Inc. 361 Broadwmy, New York, N. Y. | 


I do not rise simultaneously, but one after .^ 5 ?* lotaim 
another, somewhat as follows: 1 , shares sSTiawnisBlwi 

- In Industrial enterprises, with Interna- ’ 
tlonal market; 2 , shares, with national 
market: 3. shares, with local market; 4, 
staples, cotton, wool, tobacco, etc,; 0 , 
merchandise, contractors' materials, etc.; 

6 , fabrics, machinery, etc.; 7, real estate; 

. 8. skilled labor; ft, unskilled labori'lO, pro¬ 
fessional services When the cauie of the , 
line has expended Its force, should It be 
succeeded by opposite influences, for ex- ^DTf|\l? i 
I amplA a shortage of the current gold snp- / 

piles, such SB that which occurred in 1825- DUIBCf F! 

46, the fall of prices Would take place in 
the same order. JTlg. 1 shows both rise 
and fniL fwllHriHlmsSM 

If (for the sake of farther lUustra- ^"■"wasa^a 

tion) the increased velocity of money ——- 

had the effect to double prices in flO 
luontbe (5 years) and was followed by 
circumstances tending to restore them to 
their former level, then it would be seen SMtoM aivakatoiM 
that 'while some prices were falUng, doe Wsst$|S. $»|>p 
to the assumed gold shortage, others, from '*"•*•*»» xifsanw **> 

the influence of the previous ^'velocity,” p ■■ .ni,.. 

would still be rising. This enrlous move- Alftl 

ment is shown in Fig. 2. Though the ^ 

cause was not susiiected, the fhet apppsiv ^ ^ 

In Tooke’s “History of i*rlces." 

This phenomenon, the veloelty of money, nCVUS 

was observed by John LoOfce. Henfy 

Thornton, John Stuart Iflll, and■nniaefotts . / ;/ . 

other political economists of the past two VEXXIffisR 
centuries, though owing to the .;l|^rfee- 
tlon of data, none of them essayeA t« com-i 
pate it even approximately. In k; 
was computed for the United BtatMhythfl I 
writer at transfers Of the-dpJkp'liiiOT'jWl 

per week fArhomtitoed hmh^ and ipredltilv 
sfMiir the latter luid heen nOapsd fa'% 
velocity of money. It. Is sow ptoMfilly 
one transfer la three dago; meogg img 
much more active, wWt endltg, gg pbhtrn' 
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cmicfb mid post office beipin 
kfcrtbA rAl)jK«<l« continued It: the ytenemi 
Jta^hdudhm Di ntetun iitcreiwed It ; ttie 
JWl^tc ctwck, ^ clenrtw bouee, the tele- 
nhd tetepbooe lluee hnve enormoaely 
Kttgneated it; and the auto and flylna 
Miudiliie nay aUll further enhance It. In 
the weatern world money ta no looRer 
pteeea of gold or ailver to be weighed 
the balance. Idke learue, it haa taken 
wlnga: It la now a nechaulam which oper- 
atea with the speed of UghtnlnR. electrify¬ 
ing and vlvlfyluR everything It toucbee 
ftucb la the evident cauae of the rlaa Nor 
haa it yet expended Ita force. 

Oiktlotii and Linoteum Industry 

S tatistics of the ollcloth and linol¬ 
eum Industry in the United Statee for 
1900 are preeented lii detail In a 
soon to be laaued by Director Harrla of 
the Bureau of the Ceuaua, Department of 
It waa prepared under the 
direction of W. M. Steuart, chief atatls- 
tldan for mannfacturoa. 

Thla Induetry embraoea eatabtlabmenta 
ensased primarily In the manufacture of! 
floor coverings of oilcloth and linoleum 
(Including cork carpet) and of enameled 
oilcloth, including table, abelf, and npbol- 
aterey’ oilcloth, etc. Some of the eatab- 
Uahmenta In the industry alao manufac¬ 
ture buckram and burlap wall coverlnga. 
Valna of Prodneta. 

The value of producta of eatabllabmeuta j 
in the United States engaged in manufac¬ 
turing oticlotb and linoleum in lUOD was, 
«2S,330,022, two thirds of which (I1S.SS0,- 
101 ) represented the cost of materials. 
The value added by manufacture (value 
of products less cost of materlala) was, 
therefore,. |7.7SS,921. The oilcloth and 
linoleum branch of the industry contrib¬ 
uted 07.8 per cent of the total value of j 
producta reported for the Industry 


aOHitlFICAMSaCAN «’ 

CHRISTMAS- 
Make it ELECTRICAL 
and Rave it PRACTICAL 


whole and 7^7 per cent of the value added 
by manofiictare. Of the total number of| 
wage eamera, 81.2 tier cent were reported 
by the flo<ir oll-cloth and linoleum branch. 

The manulhcturo of oilcloth In the 
United States commenced atiout 1K07. 
Statlatlce for the Industry flrat appeared 
In the census reports for 1810, when one 
establishment In rhlladelphia was re¬ 
ported os engaged In "floor cloth stamp¬ 
ing.” Its product was gtlen as 1,000 
yards, valued at 03,000. 

The Industry haa shown coutinnous and 
BUbatantlal Increases for the entire period 
since 1809 with the single exception of| 
the decade 1878-1889, when slight 
creases appeared In several of the prin¬ 
cipal Items shown. The value of products 
for 1900 was more than live times that In 
1880, and the number of wage earners in¬ 
creased 208.0 per cent between those years. 
The value of products and cost of mate¬ 
rials more than doubled during the decade 
1880-1800, the percentage of increase In 
meb case being slightly less than during 
the preceding deoade. The number of| 
wage earners Increased 01 per cent and 
the amount paid in wages 73.S per emit 
from 1880 to lIKNk 






With the growing trend toward sane 
and practical giving the range of choice 
that is offered in electrical devices appeals 
strongly to one who would select for a gift 
that which is attractive both for its novelty 
and practicability. 

Where is the wife or mother 
who would not enthuse over a 
real electric vacuum cleaner or an 
electric washing machine ? 




Other things which give pleasure and satisfaction 
much out of proportion to their cost, and for which the 
coat for electric current to operate is so low that it 
need scarcely be considered, are electric irons, coffee 
percolators, chafing dishes, bread toasters and warming 
pads. All of these and other electric goods are to be 
had in highest quality among the 

Western«Electric 

/lome Utilities 

Anything with tha Wastarn Blaclric nama rarriai sMurance of 
qnslity and guarantaa of worth. Every lima you u*o your Bell 
Talephona you bold In your hand an evidanca of Waatarn Electric 
afRcbmcy. Tha Mme degree of excallance is lo be found in every 
other Wastarn Electric article. 

Electrical daslaTS alt over tha country sell our goods If you 
cannot And them at tha dealer's in your town, write to any of our 
houBSB in the citias listed below, and wa will sand literature on 
any article in which you are intaraatad, and tell you where In your 
vicinity it can be purehatad. 


WESTERN ELECTRIC COMPANY 

of Ills 7.S00,000 "Ban" Talaphonea 


A mtHfmffBeautu 
Elnlrlc Iron 
J5 00 
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Uk> Gir Pmlaad N.w OrUu 

EQUIPMENT FOa EVERY ELECTRICAL NEED 


In 1889 the Imporia of oilcloth and Un- 
oteum amounted to ouly 410,608 Miuare 
ysyds, valued at 1210 , 210 , but increased 
atosdtiy from year to year until 
when 7,109,007 equare yards, valued at 
913,772, were reported. Prom 1907 to 
10 tfie imports decreased to 4848,613 i 
equate yards, valued at $1,834,640. 

TJle value of the exports of oilcloths 
lias also tnorseuied with each successive 
Ijiear, with the sttdde exception that there 
WM a dedwqse in 1809 as compared with 
IMS, «ud was !hon> idian tour times as! 
•NttialinOaatolMS. 

A'.MqiRMr of Ma Shea Pa*eals.-j 

fmi «>f CJhioaio. III. haa^ 
A «Wtt pateuts aiplit' 

M) to iikr: 

to Tim iuvea^oiu; 



"My dear man—Aere's 
die pipe tobacco that 
makes optimists.” 

A rare quality of Burley 
leaf—only the choice 
middle leaves—two years 
hanging ip the ware¬ 
house—maturing—mel¬ 
lowing—becoming the 
smoothest smoking to¬ 
bacco ever attained. An 
extremely delectable 
flavor—devoid of all 


At an dealer's. Pull two- 
ounice tins—10 cents; 
ClUHipnce bags—5 cents. 

' ife fa a nn Cbt 
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YouCUNARD 

Sa^VC LUSITANIA 




gtolofEyeirDoUar 
Yon Spend tor Rlag- 
azines by Taking 
Advant^e of Our 
Specie Offers 

VOU not only ma- 
^ tcrially ret/uce the cost 
of your magaaines and peri¬ 
odicals, but for the same 
money you now spend, oM 
others to your subscription 
list. Our Combination Club 
Plan which insures this sav¬ 
ing, is clearly explained in our 

Big Catalog 

Sent FREE 

Contains a list of 3,000 
periodicals at lowest prices. 
Tells you how to get twice as 
many magazines for the same 
money and includes informa¬ 
tion valuable to all magazine 
readers. The 44 Bargain 
PagM in this FREE Catalog 
contains all the best mag- 
a»ae dabbing offers. A 
postal brings it to you. Better 
write for it todUy. 

BENNETT’S 

MAGAZINE AGENCY 

106 RandelfA St, Qiicafo, III. 


LUSITANIA 

MAURETANIA 

Fastest Steamers in the World 

Fattest Route to Euit^ 
via Fishguard and London 

Services as Follows 

NEW YORK to FISHGUARD end LIVER¬ 
POOL 


NEW YORK to QUEENSTOWN, FISH¬ 
GUARD and LIVERPOOL 


NEWYORKto MADEIRA, GIBRALTAR, 
ALGIERS, MONACO (MONTE CARLO), 
GENOA. NAPLES, ALEXANDRIA, 
TRIESTF., FIUME, MESSINA, 
and PALERMO 


BOSTON to QUEENSTOWN, FISH¬ 
GUARD and LIVERPOOL 

Pra n a wiU . L aaida aad » t h«r StaaMta 

y JN { REAL to PLYMOUTH 
and LONDON 


TRIPS AROUND THE WORLD 
$498 FIral Ckasi $380 SwoimI CIms 

THE CUNARD 
STEAMSHIP CO., Ltd. 

21-24 STATE STREET, NEW YORK 
Offifes »r AgtnU £<vfry<where 



- - TiUTOMOBILE - * 

m e SPECIAL 

^ ^1^^ TRIAL OFFER 


The Automobile is the industrial, engineering and trade authority 
of America, devoting over 6ooo pages each year to the accurate pre¬ 
sentation of engineering problems, research work, statistical reviews of 
the industry, important events, shows, races—industrial and trade news 
—the leading announcements of the car builders, parts and accessory 
manufacturers; also a vast amount of information of value to motorists 
who are interested in the mechanical principles and developments of the 
automobile as a machine representing the refinement of modem engi¬ 
neering .skill. 

5 BIG SPECIAL TWENTY-FTVE CENT NUMBERS 


Spednl Nombers—(1) General re¬ 
view 1»U cars—Buyera’ Guide, tabu¬ 
lating B>14 curs wUb prlceM, seat ca¬ 
pacity, motor sizes, tires, etiulpment, 
ete—a tabulated form of all 1914 
specltleatlonH—-the motor teiideneies, 
with analysis of the motors used for 
1914 and comimrlsous with 1912 ahfl 
191.3 motors. (2) Complete report of 
the N. T. Automornle Show—paaaen- 
ger ears descrU>ed and illustrated, 
also latest car products exhibited ana 
Imporlaut accessory articles. (8) 
First (treat cyriecar and export num¬ 
ber Issued by the publishers of any 
niotortiiK pn|M>r In the United States, 
witli full description of the various 


makes of cyclecars and sped Ocatlons. 
(4) First report of the great Auto¬ 
mobile 8how of OblcaRo—general 
tendoiiclts* of gasoline truck progress 
—complete spedtlcatlun of gasoline 
trucks—special articles relative to 
truck construction (5) Final report 
of Chicago Automobile Bhow, beauti¬ 
fully Illustrated throughout Final 
word covering all accessories exhibit¬ 
ed.—All of the above special uuml>erH 
will contain the regular departments 
of Trb Autoiiobile and the announce¬ 
ments of all the leadltuf car builders, 
parts and accesaory manufacturers. 
Bach number will cover from ISO to 
300 or more pages. 


SPECIAL »l.ga TRIAL OFFER COUPON 

TUt CragM ud Oat Mior wlB mmn ftr ysa ear tig lira Trial Ofhr to Mrar Sakit i Awt 
S Bia JANUAIIY afa NUMfHR*. - OIM 
13 fUCOULAR lOo NUMMaRir^ • - 1.30 UOM , . 


TRIAL OfTBR. lAW 


>30 WEST Seth STREET 


-.. State. 

THE AUTOMOBILE 


tm M paten U. hooka, etc. TMe . 

will greatly facilitate auwerlag your goto- 
tloai. a* In aiany caees thtj hurt to te to- J 
torred to expert!. Tbe toll uame and addreta ■ 
abould be given on every aheet. No attvntlMi 1 
will be paid to Untlgned queries. Full Btnto 
to corretpoDdenu are printed from time to tltte _ 
and will M nulled on requMit. Tl 

(12868) C. M. B. asks; Will you please 1 
teli me in your quMtlou ootuma how long ago ^ 
was the fliet mocewritl talking machine madet , 
Alto, how long wio wet the Ibet auoetattul mov- ^ 
tog Miking picture machine mado<' A. Bditon '* 
invented the phonograph In 1870-77. It could R 
hardly be colled n tuooeMtul machine, since its a 
rewoduotlon was very laditUnce and faulty. " 
It wat the foundation for tha wonderful rctulti 
which have tinee beau attatnad. The tatUag 8> 
moving pieturas were brought out In New York •• 
laet winter. 

(12869) M. O. aaks; Kindly let me » 
know what you think wae the oauee of the Dbytoa 
flfsxts leet ipring. I>o you think that Utiag ^ 
estravagantiy the (reee at the eouroea of the Ohio <1 
and Alleghany rtvere bad anything to do with hr 
A. A very unueual rainfall wae the hnmedlate 
oauee of the Dayton flood. If the country had 
been well oovered with foreete the water would m 
not hnve run off eo rapidly and the flood would g), 
not have been eu eovere The rainfall would to 
probably have been Jutt the tome, but the water ~ 
would have been held back in the eofter ground 
of the foreat and In the ihade of the treea no that 
the country down the stream would not have m 
tottored eo ntuoh It la not believed that fotrato S 
attoct the actual amount of raintnll, but they S 
do retard the flow of the water frem the area 
covered by them ^ 

(12870) H. B. T. aaki; WHl you pleaw 
advise what aluminium la, what It it made from •» 
or of. and what the proceat ItT le alectrMty £ 
needintbemahlng, andlf sohowr A. Aluminium po 
is a metal lust as Iron, lead and tin are metals ™ 
It le also a ilmpla olementary eubaMnee. lust e« ^ 
the metali mantioned above are rimple elemente. ** 
It la very abundant In the eartb. bebif the third „ 
elament In quantity. Ox ygeo Is the moat abundant Tl 
NcMly half of the ontlre earth la oxygen A Uttle 
more than a quarter of the earth Is etUoao. 
After these ooom aiurolnlum, of which nearly 
8 per oant of tho aerth le composed, and then Iron, 
of which nearly per cent of the earth U | 
composed Over aeven-elghte of the ontlre J 
materiaie of the earth are theas four elomonta. * 
All day contains a latge proportion of alamloluin. TN 
However, aluminium 1* not prepared horn oU^. I - 
It haa not been poaiiMB to obtain it from clay ae I 
cheaply as from bauxtto and cryolite. Those | 
minerals ere reduced In an electric furnace and the ( 
aluminium le sqMtratad from the other subetanoee I 
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netic colls will repulse aluminium? I have been OTreWfar onrf AdUoa Am 

told that a sheet of aluminium was bold about •» j. . • « 

eight tnehee above a magnetic coO by the force ”8L C 8 W 8 8I A SvB. I2-88 F«sb FliM, R. T. 
of this repulsion, but wee given no deflnlte ' 

descriptloo of the epperetus. I also read In one 
of the popular technical magaalnes of a proposed 
railway which was to be operated by virtue of 
tUe repiiUve force. This of oouiae wae a dream 

of some iaventor. but It has caused mo to think - .— . . . . 

that this repulalon mutt be a rocafniesd fact, DI TDI117D I 

and W so 1 would be pleased to learn where I may IVV/DOCaIV rlMjs 
nod data on each phenomenon It may be poa- PARKER. STEARNS 
eible that the eublect haa been dIeoiMaed In one ammjuut m 
of the (knaevirio AwenrcAM Scrri-MSsats. In rave., Pri 

which ousel would appreciate leandng the number rJ W k. > 

of the enme. A An alternating current in an 

Bieetramagnet will produce repulsion of any uRMBHKjU^KI JK? 
metal excepting iron or steel, that k, of any non- HUHUjlUUfl 
magnetic metal. Hopper, aluminium, tin and to* au 

STuTIJiSThBjrrticaiaiitcii^ 

would bardly be prwticablo to ran mi eleotric . 

car with this force. Many experiments with theie R0O818, IMWCMTMNS, 8FKCIA 
currents an given in otir 8 orvuiHaifT. We name 
Nos. 703. 703. 037, ll84..prtoo ten oonte each. 

(12872) H. E. Z. aaks; I wiah to Mk 
if It is known to what depth water stake Into tfee 
earth, tor instance, underneath awamps iwd 
ponds. A. We do not know to what depth water 

stoke into the earth. Oertatoly not deeper then MASINFS NlnR VVI 

to the point where the earth is at the tamperatum , ” 

of boning water. In many ptoeee Util hi vqry tod by toMR^storahOwneUito#^ 
near the eutfnee, such as the nalghborhoed of hot' WeMriniiiiiiifW VOUNEY W. MAI 
matogs and voloaooes. But the water doe* not | f^Wra ii. R'l- (LS. 

sink far down In swamps and benoaib ponde; .■.',■'.’''1' '. 

they have Water-tight boMorae. The awanpe J|SM| WWmewisamI Jj^ 
and ponde would not bb them if tiator «M|d fljS 

rink away. UamUy tbsra le a layoT Of Oltgr to P^SriSeto SESS’Ota 

such ptaees. which hoMe the water. 

(UW3) T. A. c. A to- 

one foot tong to cfoesd af ode And. flitoil wEh IMVClilWMKI! 
mercury as In TcerlcalJl'e exparimsHty .but iottoiid .SrOMn^ 

a raethw on the bottom'of the vitoH, lt<B'oato mw»ti towj)ri'|iill lW- Vimm 
pended Ibom ono arm Of a faafauMO. It 

weigh more than beton H wm 88e«r,, A. 'Uto'do '' ilSSJa 

ardamtItotH ntokwaiw dia««Ma«j||^^ 
tube bo hitog owiii toM UP or 
arm Of tba l)alanm,.A8 Me — 

from tba baloMa. end toe efeOM wRiMMi ibti ' 

requltod to wttok It. A Wha WMthaaoRld'w 899 'I,P 

to be nearly oaptoary tor^toto t ju gi fto to t . m/S ^ 

?Hisa-=5E5"» asai 

to_ wI^to tod9>tohg8a»^to4»toWri8,|>^: 




RUBBER 

PARKER. STEARNS A CO., 
288-800 SMBaM Aw.. Rraoiayu. N. Y. 

oBIWB BNBBNNi M* aMs i efafe, aaaroe 

ELECTUCALAMBCHANICM. DEVICES 

OKnLTTOOmWR 

MODttA dflMBniQNO. OFBCIALMACiaNSRY 
RRHAiinN. ima w.ar*mr, i<.Y.Ciir 


MAsors mr Ht vm bchsis 

AS ItiiflM 

I to wW q«yifyjBto'<>i^ wm angtov- 


nvEMDls^ 













Mallet'type locomotive fitted with meehaiieol etoker; built for experimentkl purpoaee. 

Stoking the Locomotive by Machine 

A l^arfire American-built Mallet-type Loc‘omotive for South Africa 


T HERB hae recenti}' been Introduced on tbc (Tiiioo locomotive le Ita equipment with the “Street'* mechnnl- and can lie directed, l>y menna of a conical Ira.v. either 

of South African rallwayM a large Mallet cal atoker, the aallent featun>8 of which are ahowii in to the middle or to the right or left eonl-f(>e<liiig pipe, 

type kMDuHitive, built from the dealgua of Mr. I>. A. the plcturea at the bottom of the {lage. The tender la wheiu>e the fuel In blown into the tlrehox liy the atenm 

Heudrie, the chief mechaulcul eogineer of the South of the ordinary type, carried upon two 4'Wheel trneka. jeta, the for(>e of which la regulated li> the eauiH. ao ua 

African raUwaye, to nerve experimental punioaea. The It hna a carrying capacity of 4,000 gallona of water to deijoalt the <•(«»! jtmt where It la re<iulre<l 

eugtne worka on the compound ayatem, and haa no and 10 tone of coal. The tender la fitted with a eruaher While It la |>rerontiire to dlacuaa the mertta nr otber- 
Huperheater, while the driving coupled wheela of the of the moving jaw type, worked by an engine placed wlae of thla atoker. It la claimed to have gheti better 

high aud low preaaure englnea are of different siaea liehlnd the brake pillar. Tbe fireman ahovela the coal reaulta, ao fur aa locomotlvi>a are concerned, than any 

(8 feet 10 iuchea aud 4 feet S iuchea diameter, reapec- Into the boiyper of tbe cnuber. wbich reducea It to a that have yet come under notice It la undoubtedly 

lively), In order to Increaae the hauling caiuclty on uniform alxe. Tbe coal Calla from the rmaher, through n complicated machine, the fireman hn\lng to attend ti> 

the heavy gradienta. The' engine haa a total heating a chute. Into a receiver fitted behind the drawbar of two auxiliary englnea In addition to handling the aame 

anrtttce of 38,380 aquare feet with a grate area of 48.5 the locomotive, whence it ta picked up by bucketa work- amount of coal. Of eourae the labor of ahovellng from 

aqnare fbet and a tractive force at 00 per cent cut-off, ing on a belt in the pliie and la dlacharged Into tbe cen- the tender Into the firebox la ii voided, but every ounce 

of 40,901) imunda, The wbeel-baae of the engine la 41 tral bo|iper on tbe firebox almve thq flrebole door, of coal burned baa to be transferred b> hand to the 

feet 6 Inehea, and the total wheel-baoe of engine and The bucketa rlae full on tbe left-hand aide, aud are eruaher. A very noticeable feature of Ibis de\iee la the 

tender 80 feet 9 Inchea, while the total length la 74 worked by another amall engine placed on tbe tup of noiae Flrat there la the eruaher working at a rapid 

feet 10^ Inches and the height from rail level to chlm- the firebox on tbe left-hand aide. rate, next the rlreiilatlou of the conve.vor belt, and 

ney stack la 12 feet 10% inohee. In working order There are three delivery pipes from the central hop- finally tbe Maxim gunllke reports of tlie steam cocks 
the engine weighs 103 tons 2 hundredweight and the per to tbe inside of the firebox. The delivery of the controlling the feeding, which all tend to contribute 

tender fiO tons 17 hundredweight. eoal la controlled by three steam cocks ojwrated by ad- to,produce a racket that la deafening to one who la 

The most Interesting feature In this Blallet typo of Juatable cams on tbe main shaft of the auxiliary engine, unaccustomed to the working of the machine. 



‘a. '«Mkl tnOiK. 


Bear Haw «f the loeomatlve ahowlng the pipea which feed the furnace with coaL 
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The purpouc of thitt journal it to record accurately, 
timply, and interettingly, the world’t progreei in toiatr 
tifte knowledge and induttrial aoMevement. 


Scientific; American in the Schoob and 
Univenities 

O r the- matpilHl which comes dally to the Editor’s 
desk, uot the least Interesttiig and valuable Is 
the curreHiMitidence of what might be called u 
lierHoual cliaracter which deals In a critical way with 
the subject matter that aupours in our columns. Only 
an editor realUoH how difficult It Is to keep In close 
touch with the needs and tastes of his readers; and cer¬ 
tainly none knows Iwiter than he how great Is his desire 
at all times to gutlier Just the kind of Information which 
Is desired, and jireseut It In a manner which shall tie 
at once illumlimtiiig and agreeable. The aim and scope 
of the Kcikntific' Amebkan In stated exactly In the 
ojienlug italicized words of our editorial columns ■ "The 
purpose of this Journal Is to rer'ord ucKniTately, simply, 
and Intorestiugl.v, the world's progress in sclcutitlc 
knowledge and Industrial achievement," 

OocaHlonally onr readers are moved to write and tell 
us how far. In their Judgmcul, we are succeeding In our 
task as thus sot forth; and always these comnientit are 
welcome, and always the suggestions which have prac¬ 
tical value are noted and, as far us may be. followed. 

We have lieen much gratified ot the widespread Inter¬ 
est which has been awakened by our recent contest 
relative to the Ten Orentost inventions of the past 
quarter of a century. We have received many letters 
from widely scattered localities and from people In 
diverslllcd walks of life. Thus the professor of English 
at one of our universities writes us; “The Freshman 
English In the Hcbool of Mining and Engineering of 
this university has been In my charge for some time. 
At present I have nearly one hundred students enrolled 
In this class. In looking about for an Interesting sub¬ 
ject to begin the year's course, I noticed the contest 
you have been conduellng In regard to the ten most 
luiitortnnt patentable devices, I asked the class to 
write paiiers on this subject and to select the one device 
which might be considered the most inipiirtant. It may 
interest you to know that I recidved more papers on 
the subject of the wireless telegraph than on any other 
Invention." 

As showing that the Scibntifk' Amebicar cannot he 
straying very tar outside of the lines which It has laid 
down for Itself, we quote again from the same corre- 
sjKindent: "I have required the students to select some 
technical mugazlno for reading during the year, to 
©imble them to keep in touch with the present state of 
progress In the Held In which they Intend to carry on 
their life work. Out of the one hundred students en¬ 
rolled In the Freshman English class, forty-three ex¬ 
press their preference for the Sciertific Amekjcar. 
We shall have monthly reports of the leading articles 
til .lour paiMir, followed by some class discussion on 
I he nugerlal Thus preseirted.” 

ApropoH of the above we publish the> following ex¬ 
tract from a letter received from the vlee-prluclpal of 
a high sctiool In California: "May I expreas a word of 
apru'eclatlon for the great help which 1 constantly get 
from the SriERTiric Aueuoar In my work as a scienco 
teacher't My laboratory Is equipped with a baloptlcon 
with which we can project opaque material. 1 find 
your Journal the best available source for good illustru- 
tioMs on live topics In all branches of high school scienCo. 
^’eMrl,v all of the pictures can be readily projected as 
they stand, bui-.where details need to be brought oUt or 
the cut Is too dark, It la an easy matter to retouch"' 
them Why Would If not be u paying proposition for 
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yon to feature each work tsf eeaiociiif An IweireMtotfy 
large number of schools are equipping for opaque pro¬ 
jection work, and T am sure that the large army of 
teachers and students at ectenoe among your readeia 
will gladly welcome anything which will make their 
work easier and more efficient." 

Another correspondent writes ua: “1 have nad trlth 
much interest the matter in your current lasoe relktlva 
to the ten greatest luventlona, and it seema to the 
writer that the result of your eSorta is worthy ota more 
permanent presentation, from an educational stand¬ 
point, than the series of essays will attain; therefore I 
tender you this suggestion.” Our correspondent goee 
on to propose that plates suitable fur framing should 
be preiiared, both of the Inventors and of their principal 
Inventions, and that ihese should be used to decorate 
the walls of classrooms In our public and high schools, 
taking the place of the less appropriate illustrations 
with uhleh these walls are covered, and In some caoee 
dlstlgured 

Now, although it does not come within the province 
of such a Journal as onrs to do work of the kind sug¬ 
gested, our corresiHiudent has raised a question which 
we commend to the school boards throughout the coun¬ 
try. In an age ho thoroughly sclentldc and technical 
as this, the average mural decorations In our public 
and high schools are sadly lacking In that appropri¬ 
ateness and deep Interest which modern fUdUtlee make 
It BO easy to provide. 

Twenty-fire-knot BttthdkipB 

W E have bekn requested by a corraepondent 
to give some description of the latest type 
of British battleshUi of 2S knots speed. In 
some resiiecta these are the most remarkable fighting 
ships of modem times; for they combine with the qieed 
of the cruiser a battery of guns of exceptional size and 
power. The programme of the British navy for the 
year 1013-1913 called for five battleships of what is 
known as the “Queen EllEabeth” class. Not much has 
been published about these ships, nor Is It generally 
understood what remarkable vessels they will be. It 
Is our opinion that they wilt uot be repeated In later 
classes; and Indeed It Is stated that already the British 
Admiralty have decided to return to a ship of smaller 
displacement and more moderate speed in their pro¬ 
gramme of construction for the next year. The “Queen 
Ellzalietb," according to information published In Brit¬ 
ish technical Journals, Is 640 feet in length over all, 
which brings the ship, at least so far as her length Is 
concerned, Into the cruiser olasa Her displacement la 
to be 2b,000 tons. The ship Is to be equlpp^ with Par¬ 
sons turbines capable of developing about 00,000 borse- 
IMwer, and this. In view of the great length and fine 
model of the ship, is exiiected to give her a speed under 
ordinary conditions of 25 knots, which, as everyone will 
recognize, is something altogether unprecedented in a 
battleship. 

The armament also marks a great departure from exist¬ 
ing practice. She Is to carry eight 15-lnch guns mount¬ 
ed In four two-gun turrets, all placed, according to 
the American system, on the langitudlnal center line of 
the ship. The 15-lnch piece Is a most iwwerful weapon, 
it weighs 00 tons and fires a projectile weighing 1,000 
lioundB. How great an advance this Is will be under¬ 
stood by comparing Its dimensions with that of the 13.5- 
luch gun, mounted on the latest ships of the British 
navy, which fires a projectile of 1,400 ismnds. The 
weight of the 15-lnch gun is 06 tons, as against a weight 
of 70 tons for the l.'{..'i-lnch gun. The muzzle velocity 
Is not high, being only 2,500 feet per second, but the 
muzzle energy Is over 84,<NI0 foot-tons. 

The armor protection will be Just under 14 inches 
for the water-line belt and somewhat heavier on the 
turrets, sUglitly exceeding In this resiwet our own 
“Nevada” and “Oklahoma,” which hitherto have been 
the most heavily protected ships In any navy. The 
"Queen Kllzabeth" and her four sister sbliis will carry 
a secondary battery of sixteen, Ufty-callber 6'lnch 
guns, and she will also mount guns for protection 
against airship attack from above. We ore not sur¬ 
prised to learn that this class of ship will uot be re¬ 
peated In the British navy- The lai^ amount of weight 
which must be allotted to the motive power. In order 
to secure 25 knots, might better be given to the armor 
protection or guns. This would be In Une with the 
Iiollcy which we have steadllyt and as we believe very 
wisely, followed In our own navy, where the S[>ee4 Is 
moderate and the armor and armament very imwerfuL 

Univenal Time KeqfinE 

T he achievement of regular wlreleae oommUDlea- 
tlon between the station on the Eiffel tower 
in I'arls and the naval radio tower at Arlington, 
Virginia, transmitting time signals between the two Sta¬ 
tions, marks' an Important stage In the progreaa of ac¬ 
curate determinations pf longitude. For a nmnlwr of 
weeks experiments were conducted In the tranamiiwloa 
of these .signals before eatlstactofy .reaults were at- 
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atone for the detenninatton ot lo»|fttui4e will dotv ao, 
forward with increased efficiency, and a hl^er degree 
of breclston in the determination of many positto|Bi 
may be expected, to say nothing of . the posstbltlttos 
for the development of greater accuracy In navtgattoa. 

It was long understood that dlfferenoee in lo^twto,' 
being proportional to differences In time, needed only 
prectoe and aocunite timepieces for the solution of this 
must practical problem. Newton urged the neoentty 
tor the development of a reliable riirOHometer. but tt 
was not until Harrison produced fats Instnunent that a 
definite commercial device was i^ered. It is generally 
understood that the priiMlpal ItapraveiOent la tlasMoooo 
Introduced by Harrison was that of the compensating 
balance, enabling temperature errors to be reduced to 
a minimum, but It is bcUeved that anotker point waa 
developed by* hhm which la ot much wider Importance 
than appears in Its use with the chronometer. Ordi¬ 
narily It was assumed that the great thing to be at¬ 
tained waa a tlmepieee wbltffi ibould have a very stnall 
error, or in other weeAa a watch which should keep 
very good time. The narigatw, carrying such a watch 
would always have with him the time of a definite posi¬ 
tion, such as Greenwich Observatory, and by determin¬ 
ing his local time by obaervattons upon the mm or 
stars he could thus find the difference In longitude 
between bto own poeitloa and that of Oreeuwich, allow¬ 
ing fifteen degreee for every hour, or one degree for 
every four mlnutea of time dlfferenee. 

Harrison knew, what every Instrument maker now 
realises, that It Is Impracticable to make an Instru¬ 
ment which shall he Without errmr, but be also apiireei- 
ated the most Important fact that while he could not 
make an errorless instrument, he might make one ot 
which he could make an exact determination of the 
error, w’blch was Just as good. He thus set himself 
about to make a watch, not to keep absolutely correct 
time, but to have a uniform rate of error. A chronom¬ 
eter which loses precisely two seconds a day is as good 
as one which dues not lose at all, since the correction 
of two seconds for every day enables the correct read¬ 
ing to be made for every day of the voyage. Hlnoe 
Harrison’s time the chronometer has been much im¬ 
proved, but the reduction In the time ot voyages has 
also made the necessity tor long time corrections less 
necessary. Since modern vessels carry several chronom¬ 
eters, any serloua deviation from the uniform rate to 
readily detected, and the unreliable instrument elim¬ 
inated. 

The most Interesting example of longitude determina¬ 
tion by the use of the chronometer to associated with 
another scientific development which was far from be¬ 
ing appreciated until long years afterward. 'When the 
“Beagle” left England, In December, 1881, her com¬ 
mander, Captain, afterward Admiral Fltsroy, was the 
prominent scientist on board, and the principal equip¬ 
ment of the ship was supposed to lie the twenty-seven 
chronometers, carefully rated*, the voyage being under¬ 
taken principally to determine the longitude of numer¬ 
ous Islands and other points In the south Atlantic and 
Pacific. 


The important work thus accomplished has been some¬ 
what overshadowed by the fact that the young natural¬ 
ist of the expedition, Charles Darwin, whose work was 
practically an afterthought, employed his opportunities 
so well that the appearance ot the Origin of Hpecles, 
twenty-five years later, to usually coupled with the idea 
of the voyage of the “Beagle.” 

With the development of the electric telegraph the 
determination of dlfletwtoea Is tongltude ofiPlaces be¬ 
tween whhffi wires could be run, became a fdmpto opera¬ 
tion, otnee the velocity of , time jcqmmoQlcatlon .became 
so great as to supenMo the less kocurate method of 
carrying ttmeiiieces bodthrIhetween the vartous points; 
and repetition and revenMl Of stgnalUng enabled errors 
to be eliminated from tbto method. 

Aa soon as the Atlantto cable waa iWt ttito anooeaa- 
fnl operation ita appUokblUty fbr the detenhluatltm of 
time dUteroDeea between potete to Buxipe and America 
became evident, and eo the Worit hag tone on, until 
Bour the methoda ot radto-f^egnpby Are betet drawn 
Into gervloe. 


ptttcttoal pnrpoaea, the aMAbttidtoieiit of a retaMr wire- 
hm.time oervtoe, ooretjtqt thn vrtde nreiu Oiom. hr the 
and the Arilatton ifiAttona wlU wt'u* mtoMroas 
atom to the West ^ Ctontaai America, and 

to ftonth Amertea, to be eqttoily wtffi sMCtodi end tum, 
to tors, vtu aerve their variour teHfterlOa 







''''"''' 

tetlife It* w bm JWdV w» fa Oh^ 

■iffliia M ttwi oolitNl (Mt atTMt tndBo at the arotnnga. 
Tba trnmpbai* tt twof^ly atoUw to thoM uMd in 
ItofaoiHl NWVito. Itlsbpwatodby thepdliMmuionduty 
at ifae otowtot and It oan be MMm fully a blook away. 
Thtoe abotdd be a foMuw for tide devioOi eipeeially at 
the iatonwotion of the baateet main thorouiihfBrefl of 
Oittoh 

tiorenmiaet Pmteeta Naral Seoreta.-'The United 
Btatea Ooveraatont he* tHrought niit acaioat the E. 
EUaa Oompaqy, whi«^ owna the patent for the BUae* 
iMtvitt tctfpedo in Franoe. Japan and England. The 
eomt’W wiibea to give the detaila of ita ayatem to 
Whitdii^ Co. of England. The United Statoa 
OoTonunent, , Inaiating that it owna a proprietary in^ 
tareat in the torpedo, ia eeeking to prevent thia dia- 
eloaure. 

Ehgtoearlng Bednetag Oerroalen In P^.— It ia 
obaerved that the gaaea which water holda in eolation 
have a marked effect upon the wear of iron and eteOl 
tubea, and if the oxygen is eihninated, the internal oor< 
roeion of piping ia leaaened to as muoh as one tenth part 
in oertaiD eaeea. Following thia method the hot water 
piping Used for central heating syatems can be pro¬ 
tected and will last much longer. At the top of the 
hot water plpea ia moimted an air separator of suitable 
design whiOfa serves to remove the dissolved air. Thia 
is found to be very efficient. 

Snbmitiiting a Steel Jlallroad Bridge In Five Mlnntea. 

—A steel bridge was recently removed and Aplaoed by 
another, near Victor, N. Y.. on the Lehigh Valley Rail¬ 
road, in the remarkably short apace of under five 
minutes; and thia was done without any delay in the 
traffic. The new bridge which waa put ip place complete, 
even to ita ballasted tracks, is a plptoigirder structure, 
with a span of 103 feet. The main girders are 10 feet 
high, and it has a solid concrete door. This mass was 
rolled into place in three minutoe and was ready for 
immediate use. The old bridge waa rolled out of the way 
in a minute and three quarters. 

Feed Water Heating.—^The new Brooke higb. 
velooity feed water heaters are claimed to deliver water 
20 degrees hotter than the usual heaters, and gain a 
oonaiderafole saving of fuel. When working with ex¬ 
haust steam it is known that heaters find a diffieulty 
in driiTMing water hotter than 170 to 180 deg. Fahr. 
when worktog at maximum capacity. With the new 
system this oan go as high as 200 deg. Fahr. Such 
heaters are made In vertloal and horixontol typee and 
work eqnally well on live and exhaust ateam, a very 
eoonomical arrangement being to have an exhauat and 
a live steam heater working in oonjunotion. 

Steam Meter,—It is a wril-known fact that a luge 
amount of steam is wasted in many plants, and as this 
waste occurs in ways which cannot easily be detected, 
it would be of value to have an efficient steam meter. 
This is also useful for plante which deliver steam for 
different purposes in a works, in order to reckon the cost 
in each department The new Curnon steam meter is 
now proving to be quite a benefit to steam users. It 
operates by means of a smaQ plug inserted in the steam 
piping whioh oarries bent tubes placed in the path of the 
steam, theee beiiig connected by small pipes to a ohart 
recorder. The recorder itself can be placed at any 
reasonable distanoe from the steam piping. 

Te Reeevd Aeroplane Vltoatione.—The vibra¬ 
tions whioh are produced by machines can be recorded 
upon a drum by wril-known devicee; but when it comes 
to recortUng the vibrations of an aeroplane framework 
wldch is in movement to the air and thus has no fixed 
point of support, the matter is much more difficult. 
A recent apparatus made by the Doc de Quiche con¬ 
sists of a small air chamber covered by a diaphragm 
whieh is wrightjCd by a hbavy disk. The inertia of the 
metal dipk serveg inatead of a fixed point, so that the 
air chamber ttanamits the dtSerent air pnesuree dne to 
vibrattona, by a flexible tube, to a second diaphragm 
ohiunber, provided with a metal point which makes a 
record on a dram, tl^e mepeot to daperifae tUs device. 
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CUavaa Car X-ray Wark.— The protecting glovea 
irideh are generally in nse for X-ray work are ordinary 
gloves having applied on the back a layer of lead- 
containing rubbm, aa lead ia known to stop the rays. 
Bat this layer is somewhat stiff and lacks suppleness, 
and besides it is only the back of the hand that is pro¬ 
tected and the palm and sides whioh are often exposed 
to the rays have no such shield from their action. A 
Frenoh inventor makes use of a fabrio whioh is muoh 
more flexible and it proteots the whole of the hand from 
injury by the rays. The new fabrio is woven from silk 
whioh ia heavily “sised** with a lead composition, so 
that it contains three times ita weight of load. This 
tissue has the advantage of being muoh more elastic 
than that whieh has been used up to the present, and 
acts as a very good screen for the X-rays, especially 
when the back portion is reinforced. It will no doubt 
render good servioe to operators, who always run the 
risk of severe burns. 

Electrical Protection of Ships’ Halls.—That the cor¬ 
rosion of the exterior of ships’ hulls is very largely duo 
to electrolytic action is pretty extensively recognized. 
The joined plates, immersed in sea water, form so many 
battery cells owing to the chemical dissimilarity of the 
plates, and in each such cell the positive plate bticomes 
pitted. It is well known that boilers, condensers and 
the like may be protected against electrolysis tending 
to destroy them by attaching plates of zinc in their 
interiors, since by the eleetro-negativo relation of the 
iron of the boiler or condenser to the zino the latter is 
corroded and the iron rendered immune from corrosion. 
The new method of protection of the hull is to make the 
latter electro-negative to a specially disposed iron anode 
set to the hull in oontaot with the sea water. The 
special anode or anodes, insulated from the hull, are 
conneoted to an electric genfir9.tor the other polo of which 
is grounded on the hull. In this way the destructive 
action of the sea watw is directed to the anodes alone; 
and the merit of the idea lies in the faot that those anodes 
are easily and cheaply renewed when necessary. 

Generator of Record Sise.—While we are familiar 
with large alternators for use with steam turbines of 
26,000 horse-power, and there are several projects on 
foot for machines of as high as 40,OCX) liorse-power, 
the size of oontinuous current generators has not followed 
the reoent progress in designing large machines. This 
is duo to difficulties of construction inherent in this class 
of dynamo, especially as regards commutation. A 
machine recently built in Franoo is of 4,400-kilowatt 
capacity, which appears to bo the record for size. It 
was built at the extensive works of the 8ooi4t4 Alsaoienne 
at Belforl and will soon be running at the oentrel plant 
of the Longwy Steel Works. The machine is a generator 
on the. 8-wire system with 480 volts maximum, and 
furnishes a current of 0,170 amperes, working at a 
standard of 04 revolutions per minute. Of the usual 
multipoNir type, the field has 24 poles and also a set of 
ooramutation poles. Exterior diameter of this giant 
machine is about 18 feet and the total weight 80 tons. 
The rotating part weighs 38 tons. The present generator 
is to be coupled direct upon a gas engine. A second 
machine of the same land is now uhder oonstniotion. 

Dioad Engine for Electric Generators.—The use of 
different lands of prime movers for driving eleetrio 
generators has also led to special designs of dynamos 
in order to operate under the best conditions. For 
instance, when the steam turbine came into use, an ap¬ 
propriate form of dynamo was the result, differing from 
what was used with the steam engine. Now that the 
Diesel crude oil engine is largely in use as a source of 
power, a roriesign of dynamos is a natural cunHequenoe, 
for the working oonditkms of the gas or oil engine differ 
from what prevails in the steam engine. In fact the turn¬ 
ing moment of such engines is not as uniform as that 
of the steam engine, uid it is also necessary to oom- 
pensatc for oooasioDal back-fires. A greater flywheel 
effect is tkus necessary than for a steam engine with 
the saime number of cranks, especlaUy when it oomos to 
running alternators in pwalM, In general engine 
practice the alternator ia mounted on the engine abaft 
•o as to make a compact group, bat to tooreaso the fly- 
wheri effect of the rotw aa desired for the Diesel engine 
would mean a heavier rotor in oeae of dynamo of small 
diameter, or if the rotor is given a large diameter this 
undtdy ineraasae the rite of the siltomator. The Oerlikon 
worin ovanome the diffieulty by an original design 
vdiich eonriate of mounting*Ba outar rotating field upon 
the engine ebaft next to the engine so as to form the 
flywheel, tois port being cup-shaped or overiianglng, 
inrioring the inner fixed annature which is mounted 
on a ride brabhst' foundation plate piaoed at the outer 
oide ahHig with the bearing, tide derign resembling 
the fMBiliar fom used aa a boriaental machine for 
bj^dtsafllo turbhtot* Aa the outer field oarries a heavy 
nh to auto np theBratod, It la semt that as the rotating 
ptll^ Is now oh thf Oritride it affordf a greater wheel 
effect for a given diametor oil dynamo. 8uoh Diesel 
ffoapa are built up to 1,1100 borae-power rise. 
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Sdanee 

Col. W. c. Gorgae, U. 8. A., famous for his sanitary 

achievements in Cuba and Panama, has been invited 
to advise on sanitary oonditioos at Johannesburg, South 
Africa. 

A Natural History Reserve in Tunis.—It is reported 
in the London Times that the government of Tunis is 
about to establish a reserve to give refuge to the, at 
present, rapidly disappearing fauna of that wuntry. 
It will include alsnit 4,IKK) acres of wild inouritainoua 
country and an adjoining marsh of r,,0(X) acres. 

Ammonia Bombs are being used on some of the 
national foresU in this country to extinguish forest 
fires, especially in uunneotion with brush fires, where the 
fire-fighters cannot get near enough to tlie liurtmig area 
to beat out the flames. It is said that each well-exploded 
bomb will extinguish lire in a circle of about five yards 
diameter. 

Sir Aurel Stein, of the Archsoological Survey of India, 
Is about to undertake arcbieologiual and geographical 
investigations in central Asia and western ('hma, in 
oontinuation of the remarkable work he did in those 
regions between 1906 and 1908. His journey to the 
border of Chinese Turkestan by way of the Pamirs will 
take him through the Darel and Tanjir territories, 
which have not heretofore been visited by a European. 

The CaloMma Beetle, an imported natural enemy 
of the gypsy moth, is found to bo muitijilying very fast 
in the moth-infested territory of Massachusetts and 
seems likely to do muoh toward keeping this jHist in 
check. This is only one of a dozen or more species of 
insects that are lieing used in the moth campaign, lei 
that, as American Forestry points out, the outlook is 
decidedly encouraging. 

Thb King of England ns a Meteorologist.—The 
I.s)ndon Ttmes reports that King Qeoige has requested 
the Meteorological Office to supply him regularly with 
its daily weather map. Sir Frederick Ponsonby, in 
transmitting this request, explained that “his Majesty 
has always taken a groat interest in the ohart and 
details oonoerning the barometer since he was on board 
H. M. 8. ‘Thrush.’ ’’ The King is patron of the Royal 
Meteorological Sooioty. 

A Cenaiis of Greenland taken October Ist, 1911, 
shows a population of 13,4.'>9, as oompared with 11,893 
in 1901. The increase in the intervening ten years was 
the largest on record. There is practically no immigra¬ 
tion, and the European population numbers only 384, 
of whom 70 were born in Qreonland, 280 in Denmark, 
4 in the Faroe Islands, and 24 m other lands. The 
largest settlement is Sydproven, with a population of 
70C; the smallest, Bkansen in North Greenland, with a 
population of 46. 

A Botanical Exploration of Amboina, in the Dutch 
East Indies, has been undertaken by the Philippine 
Bureau of Hoionce with the interesting object of oolleoting, 
in their onginal localities, as many as possible at the 
plants descrilied by G. E. Rumpf (Latin, Eumphius) 
in his monumental “Herliarium Ambomense," published 
in Amsterdam m 1741-1766. This work is of funda¬ 
mental importance in the systematic Isitany of the 
Indo-Malayan region, on account of the laige number 
of species founded on Rumpf’s dosonptions, hut the 
identity of these is still unnertain in a great many cases. 
Dr. C. B. Robinson, of the bolamool staff of the Bureau, 
is in charge of the explorations. 

Karakul Sheep In Canada.—Consul Wesley Frost, 
stationed at Charlottetown, Prince Edward Island, 
refwrts that a small flock of karakul sheep is to bo im- 
ptirUsl into that province from Texas Prince Edward 
Island lias recently achieved considerable notoriety 
through its remarkably lucrative fox-breeding industry, 
and leading raisers of foxes are backing the new enter¬ 
prise. It is proposed to cross the karakul sheep with the 
long-wool sheep of the island, which aris celebrated for 
tile fine luster and streng fiber of their wool, m the ex¬ 
pectation that a strain of hybrids will result having the 
tight curls of the karakul ivt birth together with tiie 
gloss and strength of the local breeds. 

The Evolution of the Elevator has not progressed so 
far in Europe as in this country, portly, perhaps, because 
the symmetry of European cities is not yet ruined with 
the skyscraper, so that the elevator is hafxliy anywhere 
an absolute necessity. An American cbusuljur report 
points out the faot that in the Old World thiwe oon- 
tnvances are still regarded chiefly as moans of carrying 
passengers up, not down, an idea expressed in the names 
“elevator,” “lift,” and “asoonseur,” usoti, respectively, 
in America, Great Britain, and France. The com¬ 
monest typo of elevator met with in tnedinm-prioed 
hotels in France and Germany is controlled by a series 
of pusb-buttons on the outside at the bottom of the shaft. 
A person wishing to go to the third floor enters the oar, 
and an attendant who remains at the bottom pushes 
button number three, the car stops at that floor, and the 
passenger, on leaving the oar, calls down the shaft that 
the oar is free. There is no oorresponding provision for 
coming down—stairs are fur Uiat purpose. 
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The Manufacture of Hydrogen Gas for Spherical Balloons , 

Portable Plants for Military Use 

By the Paris Correspondent of the Scientific American 


T HK r»rocr«in rfwntly mode In d«»vf'loplnK the spherl- 
cul IuiIUhiii Hiid i>Ht>echilly the alrNhlp tot mlUtHry 
ot other UHeii, hun onuaed increaited attention to be itnid 
to metboda for firoduclns hydrogen gna In large quan- 
tltl«K to meet the growing ucoda and In u aufllclently 
pure Htate. Of late the exteuaive iiae of airablpa In aome 
countrlea bh a imrt of the army outfit, hue led to a 
aearch fur aultuble hydrogeu-produclng plants especially 
adapted for military uae Fixed hydrogen plants are 
of Course useful in connection with aeronautic eetab- 
liataments and army centers, but what la especially valu¬ 
able now is a portable outfit of this kind which can 
follow the army's movements throughout the country 
so that the airships can be supplied In the best manuer. 
Hy the Hdotdlon of ii hydrogen plant mounted ujam rail¬ 
road cars such as we represent hero. It will be seen that 
the effective work of an airship will be at once in¬ 
creased, owing to the fact that it is constantly kept in 
good order by the available supply of gas. Wanting 
this, the airship would often bo laid up. or at least 
rabject to more or less delay In carrying out its work. 

A hydrogen plant of the present kind not only serves 
for aeronautic purposes, but the gas can be snppUed 
from either fixed or movable plants for use in different 
Industries developed within the last few years,'such as 
electric welding of plates or liars, and similar work for 
which a considerable amount of hydrogen Is needed at 
present, also for cutting of plate iron by the hydrogen 
blowpipe. The hydrogen-producing methods used main¬ 
ly up to now are purely chemical, electrolytic, or regen¬ 
eration processes, but all have their disadvantages as 
compared with the present oil gas method which is 
need by the inventors. In some cases the first cost or 
Operative expenses are high, and In others the gas ueeds 


to he produced on the spot where hydraulic of other 
cboap electric power can be employed or in the other 
cases where a water gas plant can be Inatalled to ad¬ 
vantage. In such cases the hydrogen needs to be trana- 
jMirted In steel bottles nnder pressure, which is an added 
cost Home processes do not give a pure enough hydro¬ 
gen, one which shall be free from arsenic and chlorine, 
and it is known that arsenic has cansed even mortal 
accidents in this way. As to chlorine, the gas for use 
in airships must be free from it, for chlorine attacks 
the balloon envelop. 

According to the new Oerman hydrogen proeess de¬ 
vised by Ktncker and Wolter, the gas can be produced 
lu any suitable place and the plant oocnples but a small 
space, with a very cheap production. At the same 
time the compact shape of the apparatus makes It very 
well adapted for mounting upon cars so as to give a 
portable plant for airships. In fact. It appears that 
the German army is much Interested In the present 
method and expects to use It for supplying airships of 
its numerous fieet. The gas which Is produced In this 
apparatus has but a small percentage of ultrdgen and 
has a spedfle gravity of 0.087 to 0.002. The operation 
la baaed urton the use of crude oil to produce the gas, 
so that a supply Is easy to have. Instead of this, the 
producer can also be made to work upon benslne, refined 
oil, bensol and the like. Heating la done by the use of 
coke, as a general rale, although this can be replaced 
by charcoal. In the large engraving wUl be seen the 
general makeup of the plant mounted upon two railroad 
cars such as Is designed for use In the field In army 
operations. In this apparatus the first part consists of 
the gas producer layout which is mounted lu complete 
shape upon the front car, while the second car has the 


remainder of the plant, including the cooiof, sdfttWl*! 
and other purifying devices. Thla sMoad part of tha 
apparatus is especially needed for giving pure giM utMcft 
airships require, as otherwise it need not be as elaboiw 
ate for use in other industrial proceoae* wbefe IMM VVp 
gas is needed. 

The main apparatus on the front car pnaiilsta of a 
pair of gas produeen. Each of these baa s hMvy 
plate Iron cosing which Is lined with flrebHCfc, To 
remove slag and ash, there are two doors In Hib front 
which are kept closed while the gas Is h^g lifidtUMad. 
On the top of the apparatus Is a htgiper for niie.'lp feed¬ 
ing in the coke. At the txtttom of the prodihoar «re 
good-slaed pipes which bring In the air bloKt from 
the blowing chamber. The first of the two ptodneors 
also has an oil apray devlee for introducing the, oil at 
the top part. The produoer la filled up with coke'oa Is 
usual In BuCb eases, and hot air to sent In at the bottom 
coming from a steam turbine driven blast fab, tUe 
being worked by the steam from the locomotive. If need 
be, the blast fan can also be driven by a gasoline motor 
or crude oil engine of the usual kind in the ease of 
the portable plant, or with a atatiouary plant a gaa 
engine, electric motor or any snttable mechanical drive 
can be used. 

Oil for the spray to supplied by a suitable oil pUmP 
which feeds from a large tank on the car. It la neces¬ 
sary to heat thla oil before feeding It Into the producer, 
and the steam from the turbine to bnmgbt to the tank 
for this purpose, so that the heating is economloaily 
done. At the start of the apparatns, both {irodummi 
are filled with coke and fired up. By the use of the 
hot air blast the coke is brought to a white heat and 
(CoaotvdMt on page ^gs.) 


























A 2M-t<ui cnnc Uftlnc • eoaplcte tturntoble mi board the British dreednoufht “Monarch.” 
FINISHING A BATTLESHIP AT THE ELSWICK WORKS 


Some Notes on the Armstrong Works 

A Pioneer in the Development of Modern Ships, Guns, and Armor 


I N apmUojc of the grmt euitiiiMiriai; flrme of the pr«M- 
mt day. there are oartain namea that may be termed 
geoKtk. Su«h. for teatatice, are thoae of Edtaon and 
Weatlnichoiue in this country, Krupp In Oermany, and 
Vickers and Armstrong In England. It la beyond the 
compaw of this Jonmal to give any ex* 
tended deacriptlon of a worka which ia 
m IntUnatniy awooiated with the last* 
named engineer; it is our pnrpoee merely 
to dive a few htetoiicel notea on the fouu* 
datlon add growth of ^ AreiUitruUK 
ooneern, and a brief deacriptlon of aome of 
its output, aa pletared in the accompany¬ 
ing tlluatMUona. 

To many who read these Hum It will 
come as a surprise to leuru tbat laird 
Annstiong, the founder of the great works 
under constdemtlon, started In life as a 
Iswyfr. But if be was a lawyer by pro¬ 
fession be was aa Inventor by instinct 
and natural sudowment, and as early as 
tbe year 1886, his thoughts turned to the 
promising possibilities of water aa a mo¬ 
tive power, and tor aeveral years bo de¬ 
voted his very keen mind to the study 
of hydraulics. As the outcome of this, in 
184S, We find Urn lecturing to tbe lAterary 
and PblluaOphlcal Bodety of Newcastle-on- 
Tyna, on the “Employment of a Column 
of Water aa Motive Power tor Propelling 
Machineryand a year later he exhibited 
his hydro-olectMc machine. Half a cen¬ 
tury later, lecturing before'the same eocle- 


ty, he spoke to bis audience of the dense crowds tlm) 
had collected In 1844 to see his hydro-electric apparatum, 
a crowd so dense that be had to enter tbe lecture room 
through a window. In 1846 the Royal Society elected 
him a fellow, and about the same time the first by- 



■ photograph ^wing the tneandaoeont fragnents of a ahell 
which haa brokan up against n plate. 


draiilie crane nnw erecittd iiiion tbe NewcHslIe Quay. 
8 o HucccHsful waa this, that In 1847 an engineering es- 
lalillsbnieut was oiieiied upon the Tyne at Elswlek. 
Tbe HuccoBH of the hydraulic crane was Immediate and 
widespread; and upon tbe heels of this followed Ann* 
strong's Invention <if hydraulic milling ma¬ 
chinery. The invention of the accumula¬ 
tor, which rendered it possible to employ 
hydraulic power where there was no nat¬ 
ural bead of water, gave a great stimulus 
to the new Invention. 

The outbreak of the Crimean war 
bnmght Blswlck for the first time In touch 
with the British War (Mflce. Tlie heavy 
artillery of the Brltisli Bervtce had made 
practiciilly no advance since tbe time of 
the Penlnsuliir csmiNitgu and the battle 
of Waterloo, forty years liefore, Arm¬ 
strong. with that distinguishing faculty of 
transferring his whole energy and atten¬ 
tion to various subjects lit turn, now be¬ 
came completely tibsorlted in the study of 
guns, carriages and projectiles. In 18B4. 
soon after the battle of Iiikerman, be de¬ 
signed and built a three-ixtunder built- 
up gun which Is still ou exhibition as a 
historical relic at Elswlck. It consisted 
of a ettre of steel enveIo|)ed lii colled Iron 
cyltiidors shrunk one ab<ive another. Tbe 
gun was rlllfid and breech-loading and car¬ 
ried a movable ventpleoe. In bringing this 
gun Into general use there was the usual 
government aiMtliy and Inertia to over- 
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come, bnt ultimately a committee reported In fafw of 
tlie ArinxtronR eyetem on every point; Indeed, there waa 
iKi rival xyetem In extatence. Armatrons laid before 
the committee an entirely new ayatem of field artillery, 
eniiKMlylni; In the gun a ataudlird of accuracy and range 
hlilicrto unknown, and providing a piece that waa com¬ 
plete with carrlogoB, projectiles and fuaea. 

'I'iie dlHtlugulahed inventor now entered the govern¬ 
ment Norvlce with the title “Engineer of the War De- 
piirtinentand be at once made a gift of hie gun pat- 
ciitH to the nation. Juat at this period the Elawlek 
Oftitmnee t'ompaoy waa formed, and ahortly thereafter 
AriitMtrong wna knighted by the government in recog- 
tiltlon of hie attilltiea and aervlcea. 

Iti 186.1 the Britlab government repudiated tbelr ar- 
rangetlient willi the Armatrong Company and It waa not 
utttil fifteen yenra later tliat the Elawlek experts auo- 
cended In forcing uimn the government their new type 
of gtui, a type which with certain modlflcatlouB la now 
adopted all over the world. 

. in the Ordnance Department of Elawlek waa 
Htarted, and ahortly thereafter there Joined the atnff of 
the comtmny a certain Capt Noble, h young artillery 
officer whose name was ultimately deatlued to lajcome 
famous as the leading exitert on exploalvea In the world. 
>Slr Alfred Nohle la to-day head of the huge ordnance 
department at Elawlek, and chairman of the company. 
Bereft of government orders, the company began to 
ealabJJsh a foreign trade which has »lum> grown to 
enormous tiroixirtlone. ITp to date, the Armstrongs have 
built for the Japanese Navy 18 shtiM, for the Chinese, 
:!:j; fur the Brasilian, 11; for the Chilean, 2; and fur tho 
Britlah Navy, 44 ships. The total output of tho firm 
to date numlters ISO warshlris, with a total displace¬ 
ment of 000,026 tons and a total horse-power of 
1.1117,807. 

As u result of Capt. Noble’s researches and experi¬ 
mental nork, there came almut a revolution of the 
whole science of gunnery; for by the hitwiductlon of 
slow-bunilug ikiwdcr, be opened the way for the con¬ 
struction of HI) entirely new type of gun. This was 
completed and brought to the notice of the British gov¬ 
ernment in April, 1877. Bnbsequently, that notable 
gUnmaker, Whitworth, amalgamated with the Arm¬ 
strong Company and a new comtwiny was formed under 
the title of Hlr W. (J. Annstroug, Whitworth & Cs)m- 
luny. In 1886 Armstrong opened up a branch for 
Italian work at Possuollt on the Bay of Naples, where 
for twenty-six years guns and mountings liavo been bnllt 
f<ir the Italian army and navy Limitations of space 
prevent any further narrative of the development of 
the various branches of this firm, and It must suffice 
lo say that In Newcastle alone, TJO.fiOO men, women and 
chlldrCh are dependent on the Elawlek works for their 
aubslstence. 

One of the largest deiwrtniontg of this firm Is that 
devoted to ordnance. We present Illustrations show¬ 
ing the method of mounting the large-caliber, wlre- 
uiaiud naval guns, which are manufactured in such 
large numtiers for the British and foreign navies. In 
our own navy we use a purely electric method of control, 
both for training and elevating. The British have 
iilwnys used and still adhere to the hydraulic method, 
which they claim gives excellent results in speed and 
accuracy. A striking Illustration is the one showing 
a photograph taken at the Instant of impact of a 6.2- 
Inch shell agaiimt a Krupp plate. The work done upon 
the plate and the projMtlle resulting in the generation 
of Intunso heat is very graphically shown In this pic¬ 
ture. The particles of hI«‘ 1 dust and fragments, high¬ 
ly Incunth-scent, have beea caught by the camera as 
the.t were scattered, white-hot, in all directions. Tho 
lorja-do tube illustrated is one <if tho latest pattern 
designed for underwater use aboard ship. In order to 
reduce the slse of the forttedo room, the tube is formed 
in tyo,halves, one of which can be unlocked and opened 
l.ite^tly as shown, to allow tho torpedo to bo inserted 
from the side. Tho tulie is then closed, up nnd locked 
b) the manipulation of lovers shown to one side of-the 
(nnnchlng tube. 

Wiirshliis built at tho Klswick works have to luiss 
iii'low a high level bridge, farther down tlie Tyne, on 
tholr way to the sea. Henco the peculiar apiiearance 
of the Irlpod mast of the ship, ohown in our engraving 
It win lie seen that the must is broken at tho level of tlie 
Muokestnok, the top half of it Iielng carried temporarily 
uraiii sc'ulToIdlug, ni»d snbsegueiitly riveted In position. 

The Use of Cocoa SheUa as Fodder for 
Cattle 

\ rKE has l)een found for the cocoa shells which are 
n b)-product of tho chocolate industry In Franca 
ns fodder for cuttle. The cows like It and It la nourlsh- 
lug nnd fattening, having much tho Character as wheat 
bran, but it is thought by some anUiorlties to lesson tho 
milk yield, though not lowering (but even Increasing) 
lls fatty content i report on tho subject has boon 
made by an agronomic engineer named Lucas to tho 
National Society of Agrid^uro of France. The yues- 
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Uon la to be further studied and la of importance, as 
this product consists of no less than throe to five mil¬ 
lion kilogrammes yearly, according to Let Annah*. 

The Probton of High Speed la Ships 

N ot many people underatand why, in the higher 
rangea of spe^ It Is so difficult to add another 
knot or two to the speed of a fast ship. To tho naval 
architects of course, the problem Is a simple one. Not 
HO to tho layman, who, generally speaking, cannot un¬ 
derstand why such a great increase must be made In 
the horse-power to gain the last knot or two. One of 
the most lucid explanations, of a popular character, of 
this problem Is contained In the last issue of the BMp- 
pino World, in the form of an article ct)ntrlbuted by 
a meinlier of tho Institute of Naval Architects of Great 
Brlttilu. We republish the diagram accomtainylng that 
article, and the following is a digest of the paper. 

The writer (M. I. N. A.) of this article was prompted 
to take up his pen by observing the ridiculous press 
statements as to the speed of the “Queen Mary," the 
hitest of the British battlecruisera, when she was on 
her trial. Khe was designed for 28 kuots, and It was 
alleged In the press that she attained a speed of 86.7 
knots nnd was expected to do better when the crew 
became more familiar with the ship. 

In order to Indicate what expenditure of power Is 
involved In lucroasltig the 8|>eed of a vessel, the accom¬ 
panying diagram was preimred, showing the borse- 
lamer necessary to drive a ship of the dimensions of 



The abaft horse-power of a battle-cmiser at vary¬ 
ing speeds. 


the “Queen Mary,” 660 feet long, with a displacement 
of 27,(MN> tniiH, at speeds Intermediate varying between 
10 and 36 knots. At the designed speed of 28 knots the 
total shaft, horse-power lo be developed Is 70,000. In 
order to reach the speed she hss been credited with, 
36.7 knots, the shaft horse-power necessary would be 
about 244,000, that Is, about 8^ times the power that 
she was designed to fievelop under ordinary circum- 
stances. That the loaebluery could never develop any¬ 
thing like this, needs no domonstrattou. The diagram 
shows that at 28 knots the horse-power la 70,000; at 26 
knots, 81,0(S>—an increase of 16,7, per cent At 36 
knots the horse-power Is 21.1,000, at 86 knots 258,000, or 
an Increase for this advance of 21.1 per Cent We can 
thus see. that, at the lowest spet^ 11,000 horse-power 
Is required to, increase tho speed by one knot, and at 
the highest sta-ed 4.6,000 horse-power Is required to get 
the same increase. Furthermore, the writer telle u« 
that this is by no means an extraordinary case; for la 
the caee of some ships It wonid take double the power 
to increase the speed by one knot. It ki possible that 
the "Queen Mary,” with a designed horse-power of 
70,(K)0, Iws reacheil 26 knots nnd a trifle beyond, but 
that In Itself is an exceedingly good itorformanqe. 

The resistance to motion of a ship,through the water 
consists practical!} of two parts—the frictional reeiet- 
ance due to the rubbing of the water against the under¬ 
water part of the ship, and the resistance canaed by 
wnve-formirtlon. At the higher s{ieeds, large waves 
are formed—that Is to say, heavy masaes of water are 


contlmumaly being ttfted uboT« ttwlr flffiWUil brnlf tuid 
this, as anyone can understand, ' 

Ingly large expenditure of «»^«y. At low JII|mC tbg 
frictional borae-power to dfataidr; at nhdttt 
the frictional and wave-makiitg boi»»[^Wer 4k|aal 
After that the frlcUonal boM^wW IndMMiiiNi a Hftto 
faster than the speed, and the hoWHWwer wMeMllT 
to roll op the ever-lncreastoa waves bf the 

ship’s progress rises at an enormousliy acohlemtlng 
rats. 

Is the Panama Canal Liable to Daawga br 
Earthquakea? 

By Charles Daviaim, SeJL. F,Q3- 

T he recent occurrence of three rather aeveire aarth- 
qnakee and of many othera of lees intemdty 1ft 
Panama has naturally drawn attention to the jjoaaihle 
effects of still stronger shocks upon the canal. It to 
generally held, I believe, that the danger to ao amaU 
that It may be disregarded. It to pointed oftt that the 
region Is one In which earthquakes have to the past 
been rate and almost innocuous. And, to this, It is 
added that, owing to Its geological sttucture. altitot 
tremora, if anything, ratbey than deatrucUve shocks, 
may be expected to occur to the Isthmian dtotrlot 
For both reasons, there to much to be said, but fteltber 
seems to me quite conclnalve. It does not fOUoW that 
a country to which strong eartfaquakee have been infre¬ 
quent or altogether absent for several centuries will 
remain Immune for yet another century, though It to 
very probable that the present condition of stagnancy 
will endure Indefinitely. But Instances to the contrary 
are not unknown. The stroqg earthquake of 1884, which 
cauMcd BO much damage at Colchester (England) and 
the neighboring vlllagea, occurred to a district to which 
no recorded earthquake has ever originated and In 
which none but slight shocks have been felt. The 
state of South CaroUna was by no means celebrated 
for strong earthquakes when Charleston was partially 
destroyed to 1886. Nor was Alaska known as a distinc¬ 
tively Bclsmlc district until 1809, or perhaiM until 1606, 
when the evldonoes of the greatest recorded earthquake 
uplift were revealed to Messrs. Tarr and Martin. 

Again, too much stress should not be laid on tbe 
rarity or absence, of actively-moving faults to tho 
Isthmian xoue, for surveys in mining districts show 
that faults may exist at the dei>tb of the mines which 
B survey confined to the surface would not have detect¬ 
ed. Nor to this all, for, as in tbe Swansea earthquake 
of 1006, the seismic evidence may indicate tbe mrlst- 
ence of still more deeply-seated faults, which the most 
detailed observations either on tbe surface or to mines 
would never have revealed. 

But, though It to not Impossible that destructive 
shocks may occur to tbe immediate uelgbborhood of 
tho canal. It seems on tho whole probable that tbe pros¬ 
pect of any damage reHultlng to tbe works Is but a 
small one. It should be remembered that the oploenter 
of tbe recent earthquakes was at a great distance from 
the Isthmian zone. It Is true that, on October Ist, a 
few wallB wore cracked In Panama City, bnt the chief 
damage occurred to the province of Los Bantos, and 
especlaUy at Touosi. As most of the after-shocks 
were felt in the same district. It to probable that tbe 
epicenter of the eartbquakCH was not tar distant If 
we take It to have been about a hundred miles from 
the canal, It follows that ie cause serious Injury to 
the workings, the moizosetsiual zone would have to 
attain the considerable area of about 30,000 square 
miles. Unless, therefore, there should be a marked 
advance of the eplcentral zone toward the canal. It 
would seem that little danger is to be apprehended 
from earthquakes originating In tbe Los Santos center. 

But, even If a violent eartliquako were to occur at 
some place much nearer tho canal. It does not follow 
that the works would be seriously Injured. Twenty-five 
years ago some Intereetlng observations were made by 
Messrs. Sekiya and Omori at Tokyo. Two similar sets- 
mographs, which bad previously been compared on 
a shaking table, were placidj one at the bottom of a 
pit 18 feet deep, the other-on the surface close to the 
pit The.records given of the earthquake of two years 
(1887-1889) were afteru’ard compared. If the earth¬ 
quakes were slight It was found that the records on 
the surface and In the,pit were nearly tbe aame. But 
if the earthquakes were strong, the dlffiereohe wag at 
once noticeable, not so much to the large uftdftUttons 
as to the small tremors or ripples superposed' oft them. 

In the pit the ripples were to a great eateftt smoothed 
away. If the Intensity of an earthquake shdek Hbwend- 
od only on the range of the motion, thlg would hot be 
of much Coftsequeoce. But It depends also on t^ hriw- 
Ity of the period of the vibrations, and, on tWa accOitot, 
tbe ripples possess an Intengity several tltniM 
than the large undulations: Tlie effect of gntoffiiiitog 
away tito ripples to thus to reduce toe ftctitol l^toi^y 
of strong earthquakes, so that the bO|;to{» the 
may be only about om fifth of that at the sftitaee,^ 

•Japan Baii. Bop. aWaiTvoT td. ftp.'^18-46. , 
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I «m m lormpatlv wtth tbe sentunent end 

■ttOMrtlitiui McneaMd M tbe Aitlele. under Oorreenood- 


iSaENTHICAMEIBGAN 

Am fWvr Unee ot tbe rerious milroade, all landine at 
Ate UnKiin Ferry Pflpot 

FW the flaeal year endtnv June 80th, ISIS, the offl- 
eiti dsotae five a total number ot paaaengera bandied 


ae 8B,8S6«6re dtatrlbuted aa (otiowa: 

Sontbem PaotOe Company. 10,840,227 

San Franelaeo-Oakland Terminal Baltwaya 14,407,003 

Weetem Padllc Railway . 89,362 

Santa F«.t. 200,987 

Korthweatem Padflc. 6,384,006 

Montloello Steamablp Company . 488,088 


auM, «ntt£I»d inea for an locroaaad Patent Offloe 
FoMe,** appeaxliic under date of October aoth of your 
^Tuidable paper. 

t tblnlt we need more dlacnaalon alony tbla line In 
order to aWaben puhlto intereat In thla matter. 

tdttdba, Cai. Howane N. WmmuB. 

Air OompMMon In Wlwle Catchiiiff 

To tbe BdltW of toe SotnWTinc AmmoAif: 

Beadtay ah article on norel oaea of compreased air 
which appeared In toe Sczmnno AMxaicAH of July Otb, 
1013, Mcalla to toe wrltw a rather novel nae of com- 
preaaed air which I do not think la known to your 
readora, 

Some of toe etoan whalera that carry on the whale 
dtoeiT off Tlerra del Fueyo are equipped with Weat- 
initoo^ ateamdirtven cotnpreaaora like tooee need on 
tbe ioeomotiVQa to operate the air brakee, and when 
a Whale la killed and the tow line attached, a hollow 
tonne tube With a hoae attached la thmat through the 
blubber ahd the air compresaor started. This inttatea 
the eaioaea of the whale and facilltatea towiny to 
toe etatom where the try works are situated. 

Bnenoa Aires. 3- P. Stona. 

The DonUe RqMirt of Gnn Fire 

T6 the Bdltor of the SciEUTtric Amcbkuw^: 

tn an artlide you published some time ago on a visit 
to the Attontifl deet durtuy target practice, the writer 
speaks of healing a double report when a shell from one 
of toe small guns passed near their ship. He states 
that otte ot these reports came from the yun, but that 
toe oflioers of toe fleet were not sure ea to toe cause of 


Total . 89,066,673 

Oakland, CaL Fdw. O. Mjmwiu. 

g^pKMdiiiff ond Orortiimtng of Roils 

To the Editor of the SoiaiiTiyio AiisaioAir: 

I write this for iufocmaUou concerning “sprea^iilng 
rails.” I>o rails spread and cause wrecks on railroads 
or do they torn over? 

1 think there Is a differm>ce between rails spreading 
and rails turning over. 

If rails spread the rails would be pushed okf at base 
of luUs and spikes would be pushed out from rail on 
outside or else their heads would be sheared off. 

If rails turned over then the spikes are pulled on 
toe Inside of rails 

In my opinion we would not bear of rail spreading 
if angle bars at rail Joints did not get loose and allow 
pounding at Joint, with tbe result that tbe wheels push 
tbe rail over at Joint and turn the whole rail over. 

This is the opinion of a man that was for thlrty-flve 
years a trackman on a flrst-class railroad, and had as 
much experience with wrecks as almost any man, and 
I think he was right 

Will some one better informed enlighten us on the 
subject? Zaoh T. Hoskins. 

Chicago, IIL 

[Our correspondent is correct in bis explanation of 
the action of the rail on toe spikes In tbe respective 
esses of turning over and spreading. Low Joints, in 
our opinion, are only one canse tending to produce 
spreading and overturning by setting up oaclUatlons ot 
the engine and cara.—Bnrroa.] 


the other. 

I mentioned this recently to a friend who has seen 
active service In the PbUtoPlnes, and he aald that he 
had often noticed « sharp report when s steel-jacketed 
bullet passed overhead, and that when tbe bullet passed 
within a yard or so tbe tevort was almost as loud aa 
that of the rifle. This noise Is not noticeable In the 
lew-velocity lead bullet 

I mention this In case there are any of your roaders 
who are Interested In this subject. 

Baltimore, Md. Auqubt Memokkn. 

AtrtfHBBtk Sprinklen at 8w 

To the Bdltor of the SctBWTWio Aueucan : 

In your editorial on "Tbe Peril of Fire at 8ea.” in 
laaue of October 25tb, 1018, tbe question Is asked, "Why 
Is It that the automatic sprinkler, which has proved 
so highly etHclent ashore, has not been applied to toe 
protection of sbipe?” 

1 beg to Inform yon that automatic aprinklers bave. 
been Installed in a number of steam vessels plying the 
Great Lakes and Long Island Sound. I bave before 
me photographs of two lake stoamere that are partially 
protected by sprinklers. As you say, "structurally con¬ 
sidered, the problem should aot be a difficult one." And 
the problem of water supply is easily solved by toe 
provlslou of automatic Underwriter fire pumps, or alr- 
preunre tanks, malntslnlng constant pressure of water 
on the qnliikler system at all times; and where there 
Is danger of treesing, the Installation of a dry-pipe 
mrslem wlR obviate toat dlOcnlty, as la tbe practice 
ashore. 

Now, Mr. Bdltor, toe answpr to your question Is, that 
sprinklers are not installed generally In Ships for the 
same reason that they hre not Installed la all factories. 
The owners will not pay for them; tt la eo much easier 
to "take a ehance." P, O. 0. arkWAss, 

Philadelphia, Pa. 

Tito Biitkert BallMwd 

To toe Bdltor of fh<» aoxcntmo AmaicAir? 

A paragraph in Bnglneertng NothS In toe Ootpher I8to 
number, gives the Impression that Uie busiest railroad 
teraslnal la America Is the floutb Stattoja at Boston, 
urlto to.dtt.lKff pasrangms to and out 

tt wlU ProiHibly «R»|irlse most of your readers to 
learn Amt 'busiest Teriutokl to America" Is not In 
BogUm. to New Fork, nor yet to Ofleago, but is in 
fket on oether aids of toe oontlneat entirely. 

Tke InMinese pf toe ttoion ferry {topet «t ton Fran- 
<toen tortomto ereo tout of toe tontti atotom nt Bos- 
Kad a toif «’ year, 

Bai' ffrailitom) le m ritnatod that nearly all pas- 
ntofitoi jtoMto tto nity af« oonpeUed to to so pver 


Hie Uae of 00 at Sea 

To the Bdltor of toe SoiBKTuric Amrbican : 

Not enough attention has been paid to the use of oil 
in the rescue of the “Volturno’s" passengers. 

Tbe great increase In the number of lifeboats since 
the "Titanic” disaster Is shown not to have solved tho 
problem. Even with the most Improved davits, boats 
cannot bo launched to a high sea. From a height like 
that of tbe decks of tbe "Olympic” or "Imiierator,” tbe 
boat and passengers will be lowered to certain destruc¬ 
tion. 

The use of oil has often been shown In snch rases. 
Every tug wl& barges In tow should be compelled to 
take a supply. Seven lives were lost off Cape Cod last 
week, following hundreds of others. If oU were used 
freely, the tuge could take the men off tbe barges In 
any weather; whereas now they are compelled to let 
them drift to destruction. 

Life savers along tbe coast could throw oil. In rockets 
or projectiles, to windward of a stranded vessel, and 
greatly Increase the chances of saving tbe crew. The 
Patent Office records are full of such devices, and no 
doubt tbe slnplest would be found the most effectual. 

The Ordnance DeptrAnent of the Army would be well 
employed In C(M>peratlng with tbe Life Paving Service 
In perfecting such a projectile. Tbe Revenue Service 
could use oil freely In the many rescues they are called 
on to make. The device Is an old one, but Its use should 
be modernised and made effective, and no ship should 
be allowed to sail without proper equipment for the use 
of oil, for the safety ot Its own passengers, or saving 
the lives of others, found to danger. 

New York city. Joaia>H D, Holmes. 

To Oar Saboeriben 

W B are at the close of another year—the slxty- 
ntoth of toe SctKirrino Amekican'b life. Since 
tbe sttbecripUon of many a subocrlber expires. It will 
not be amlM to call attmitlon to the fact that tho 
sending of the paper will be discontinued If the sub¬ 
scription be not renewed. In order to avoid any in¬ 
terruption to tbe receipt of the paper, subscriptions 
should he rdnewed bOfore the publication of tho first 
ISBhe of tbe new year. 

1*0 those who ate not fkmlliar with the SciBiraino 
AMsnWAif SomJMCnT a word may not be out of place. 
The 3o7Kimnc AMKM0i^t SpmjutgnT contains articles 
too long for toaertlon to toe Boacimno Ahebican, as 
well as tranelktlpiM from foreign perlodteals. the lu- 
formattou contolned to which would otherwise bo In- 
acCeniilMe. By taktug toe Hcuimvio Ambuoan and 
Bvrftt^itoMT toe subeeribdr receives tbe benefit of a re- 
daetton to toe tMlbecrlptlott price. 


Hie Amertaui’French Radio Time Signal 
Experiraenta. 

T he Naval Observatory succeeds in receiving time 
signals from the Observatory of Paris by radio 
telegraphy via the Eiffel Tower and Arlington, for longi¬ 
tude determination. 

For about a month the Naval Observatory at Wasli- 
lugton and the Observatory of Paris have been sending 
time signals to each other, using (he Arlington radio 
station and tbe Eiffel Tower In a campaign to delcriuliu* 
the difference of longitude l)etweeti the two i.laces and 
the velocity of propagation of radio signals tliroitgli 
space. Owing to interference from other radio sla- 
ttona, but principally to discharges of atmospheric elec¬ 
tricity, there has not been much succchm mil II the night 
of November 10th, when the heals of the Paris clock 
as transmitted by radio signals were compared with 
the Washington clock for some minutes by the motbod 
of coincidences. The season of tho year when atmo¬ 
spheric conditions are best for radio w.irk Is now com¬ 
ing on, and It Is expected that the work In wlilch the 
Amcrlcaii and French commissions are engaged will 
proceed as planned. 

The Naval Observatory was the first institution In 
the world to have its time signals regularly transmitted 
by radio telegraphy for the benefit of ships at sea, 
enabling them to check their chronometers and there¬ 
by better determine their longitude, and It also has sent 
signala In this way to enable surveying parties under 
the Ilydragraphlc Office to determine the longitude of 
points which they used as bases. 

Although radio signals travel through space at ap¬ 
proximately the velocity of Hglit, tb.‘re Is a slight but 
appreciable loss of time (a small fraction of a second) 
In startlog such a algual on Its Journey away from the 
aerial of the sending atation and In receiving It at tho 
other end. It was desirable to eliminate this loss m 
accurately measure It, and tbe observatory was consid¬ 
ering this problem In 1012, when it was ascertnliicd 
that tbe French had already solved It by one of the 
methods which were suggested for study, viz., that of 
"coincidences.” Here was a lieautlful solution and tbe 
superintondent of tho Naval Observatory, realizing Its 
poHslbllltleB, proposed that steps be taken to arrange 
with the French government to exchange signals be¬ 
tween the Eiffel Tower and Arlington 
The Navy nepartment would have been content if 
granted simply the privilege of taking Us own aslro- 
uomlcal observations In Paris and using the Eiffel Tower 
radio station for sending signals, but the French gov¬ 
ernment showed tbe keenest Interest In the problem, 
and last spring sent five of Us lending experts to this 
country to study U, while the Navy Department had 
representatives in Paris fur the same purtnise As a 
result of these preliminary Investigations It was agreed 
that there would be an American and a h rencli commis¬ 
sion which would work side by side, but Indetiendeutly, 
each Commission having a party In Paris and another 
In Washington at tbe same time, until one half of the 
observations and exchanges of signals were completed, 
when these parties would exchange stations, taking 
their instruments with them, and repeat (he proti'ss. 

Tho Interval since last April has bcwi dc\otcd to get 
ting ready. Two special telescoiies have l»een provldc.l 
for the American parties, which are deMlgut«d to elim¬ 
inate as far as possible liistruineiitul and personal 
errors, and the exchange of stations is Intended to sllll 
further ellinlnnte such errors from the final results 
Two Uislrumeiit houses have lieen built, side by side, at 
the observatory. Identical lii design, one to house the 
French and the other the American party. These 
houses an- cuosldered models of their kind and will be 
available for future use lu similar work. 

Four radio exijcrts were ordered from tJie fleet to the 
Naval Observatory to get the nece8sar.v experience to 
enalile them to compare tbe clocks, separated as they 
are by about 3,800 miles, and to assist In making prep¬ 
arations. Two oWlcers who had hod experience In hydro¬ 
graphic Bur^eying were also detailed to Join the astro 
nomlcal atiiff of tho longitude campaign. A great many 
details had to be studied and tested at the olisenatorv 
in preparation for this great undertaking, as the appa¬ 
ratus In Washington and Paris differ conslderiibl.\ 

The aamo signals which are set by the Arlington 
radio station for the Naval Observatory arc to la* used 
by naval hydrographic surveying parties In the West 
Indies and Central America, and flfteen observatories 
scattered from Maine to California have already Indi¬ 
cated their desire to fako advantage of them to deter¬ 
mine longitude In this way the undertaking inaugur¬ 
ated by the Naval Observatory will have a far-reaching 
scientific and practical influence, and that observatory 
already Is considering a still more far-reaching uiider- 
(aklng, iinmely, that of tying together the continents of 
North and South America and many of tho islands of 
the Atlantic and Pacific, and jiosslbly 8(mie of the coun¬ 
tries In western Europe, by longitude determinations 
hosed on radio signals to bo sent from the radio sta 
tlon to be built by the Navy on the Panama Canal Zone 










The Cyclopean wall and lofty piUara of the Great Temple, Baalbek. 


Baalbek the Mysterious 

In Many Respects the Most Famous Ruins of Bible Lands 

By Harold J. Shepstone 

A MONO the KrandcHl relloN (if a great uatlon'H van- unl> tindeni author by wtium it ia mentioned. And he not five ugea, is rerireaented—1‘hoonlclan, Greek. 

lahed glory alniiiia the rulna ot Bnalliek, certalnl) vraa wrong in many of liia atatementa. He aaorlbed Komaii. lUiriatiaii, and Kara<%ni<;, while aoiae autbori- 

one of the moat myaterloua of ancient citlea. Theae theae rulna to Allua Antuiilnua Plue, declaring that he tlea coualder that then) are dlatliict tracea of tiiolomonlc 

mlna in Kjrla are rightly renowned for their niaaalve- built the great (eni|ile at HellopoiiH, near Idhatiua, in architecture 

neea aial for the great aiuinint of both bold and dell- Phoenicia, which woa one of the wonders of the world The ndna atund on an artificial oblong plateau of 

cate carvings with which they are adorned. An ac- in the early daya of the second century. Inacriiitlons inaaunry, probably of I'hoenician origin, aboOt 8S1 

count of them la appropriate, for through the iiermau found by tbe <ierman excavators would go to show, yards long by auu broad, and varying IH height from 

excavators, under I>r. iSabcIshelm and Prof. Piichatoln, however, that tbe great temples were tiogun by tbe IS to >‘10 feet The enormous extent of this vast enceinte 

Who have been tolling here for four years now, much new itomaiiH in the first century after Christ, and this view may be lM>tter realised when It la remembered that the 

nnd Interesting light baa boon thrown uiwn the history is also confirmed by the Syrian writer Michel Alouf, main courtyard, which serves as the approach to the 

of this once famous city. lnd<>cd, these savants may who Is a native of Daalliek, uud who has devoted an Great Temple, Is ueariy ISO yards long and some 120 

be said to have done for nanllM'k what Layard did for immense amount of time to tbe patient study of ail yards wide, dimensions only surpassed by those of the 

Nineveh and Habylon and Schlelmaiiu for ancient Troy. documents bearing uiain the history of his birthplace. Great Temple at Kuruah, In ITjipar JtHi^pt. Beneath 

Still it must be admitted that the work of the Germans Oriental writers sfieak of Baalbek at the imrlod of this coloaeal platform are vaulted passages like tuunela, 

has not been altogether a disinterested one, for the the first Arab invasion, describing it as being then one and It was from these passages until Somewhat recently 

Berlin museums now isissess many of tbe finest cx- of the most splendid of (Syrian cities, having stately that tbe temple area was reached, 

amples of carvings found here. pahices adorned with monuments of great antlctulty. First and for^oat among these ruins therefore oomea 

These wonderful ruins, in some ri'siieots the must nlmundlng with fountains and artistic adornments of tbe Great Temple. Its main entcanoa Was from tbe 

famous In Bible lands, lie in the narrow pictiiresiitie wonderful rleluiess, variety, and beauty. Its commer* east. Horo a Wide flight of stefsi led up to the propy> 

valley of the Lltaul a short distance west of the little elal Importaura Is shown by tbe fact that during Ita lam, nineteen feet aboye the gardens and orebardo that 

town of Haiilbeli, at an altitude of some 4,<JtK) feet siege liy the Moslems, shortly after the foil of Damaa- now surround tbe rultm This Pfirtlco Was oittQed to 

above seu level. The town is altuul ten miles north ciis, its enemies captured a caravan bearing four hun- the east tbe full wldtlP^ the •stairs «itd tim warshtppeca 

of the railway which runs from Beirut to DiiraascuH. dred loads of silk, sugar, and other commodities; and used to enter between rows of cplumns on the’banes Of 

To visit tile ruins, therefore, one goes by train from its wealth is ascertalu«>d by the ransom that was three of which are InscrtpUona atatlpg that thh temple 

Beirut to Ul-Mnllukka, from wlilch place they can lie executed, of two tbmisaiid ounces of gold, four thouaand was erected to the “Glpat Godsf of HollopoUa. 'When 

reached In an hour or two by carriage. Here the ancient oniices of allver, two thousand sUk vesta and a thuusaud the Aratw conquered the city they OOfiverted tbelM) 

Assyrians worshipped Baal, the Greeks, Hellos, the swords. In addition to the arms borne by Its defenders. tentples Into fortr<«s8es, iiud to this end to • certain 

God of tlu> Sun, and the Bumaus .lupiter. Tlie early Most vbiltors to Baalbek find tbe mins confusing and extent remodeled them. Tbe columns, aumtlamid were 
tihrlstliins. too, vvorshlpped the God of Jeliuvah at somewhat hewlUleiing Indeed, seen at a distance they rmnoved, the staircase taken away, and the tMterldi 

HiH'ient Kitalliek, turning the great pagan temple Into are a little dlsapiHiIntlng. bnt once you stand among used to cUnstruct a aodd Wall Where the tmliraifis h«d 

n tihrlstlnn shrlno They, In turn, were driven out by them and survey tbe massive columns, marble doors of been. The German CkCamtom bnws' itway the 

tlie Arabs who converted these wonderful old temples iirodiglous dlnamsions, windows and niches bordered wall odnstructed over the Mses of tjlll^.ht^jlina an^ 

Into fortresses with exijulslte sculpture and fragmenta of tieautlfol built-a harrow BtairciWe, Where the MWC/Ofid nasd to ‘ 

Although Inscriptions and tablets found make this arches, cornices, capitals and entablatures,, you are tw, pn ths v. ♦o. dsy Ofift 'tnt*rB °|i r*** 

very clear, we have, nevertheleus, very little knowledge amased and mystified at It all. Yet all these ruins wofshlpers of did. l&ftMtt, emf itHfi rtHfifi 

of ancient Baalbek. Its history Is lost In tbe thIcU only represent iho remains of two grand temples and fo-^y OWes the OenHh^'a 4eht '^ hni^lli|l|).,tw lb 

obscurity of a very remote past, and even Its exlstemv ii smaller one—the Great Temple, or Temple of Jupiter, rei^rlnf tb* Arable WttiBk hhfh 

was for centuries utterly unknown. The extruordinary the Temple of Bacchus and a small circular Tplnple to p lao moTO wsti^ ‘ jfblW 

alienee of ihe undent Greek and Roman writers con- Vnnus. Nevertheless, In tbe colosaal walls of this been removed and vradh pAtth hi ththi Mva ttiaa - 
cernliig u place so extensive, wealthy, important, and uneleiit Syrian acropotls one could place many of tbe strengthened. ' ■ ' 

magniflLviit is ui^ccMlutable. John of Antioch Is the ruins of ancient Rome. The architecture of- four, » FnMU the Pf orf ¥ji' Iff * ! ' ^««W'ttf ’tTlff hllf jlhiH itftTT'’'' 











nlMniT.' fttrougb the 
blockad the 
u^M^toM htn out aa opeolng. 
^jplomMjiW ^BimtA Oifia vum ttnwogh « triple en< 
v,^)M«|;'iii^:'<IW OtWit .OijSlin, pf OMMt 0* ‘ 
flomPMm M itt immeiiM tine 

iMptir M ^tr^m It It stated that tt 
fMMiwiM 4Mi ftwt In lenftJb and Is aiwut 
Vtp Cast In width. ^ eeotral portal is 
at of tUe «n>aU tldP portalt hat 
ttllsQ in, atMl the pleoet which lomed 
the, tUwhe* have bam Cidltcted and laid 
,ilni|t#wr on the gnmnd below the placet 
h&tt they had otlfflailly been. Anmnd 
Ihle court on three sidst^ owlttlnc the weet 
. and WhetP a MAltcase led ilp to the level 
, !M thi Qthat Vemiiler an tqitare and aemi- 
jdlht^rahl^^ *thiah oontaln hiany hand- 
mim» niohea for ttatnet. of which, onfor* 
i a tingle mawple reoutlna. 


'avn^or aVaet were tmllt at the west end so that now 
i^Oi^ (4 thm appear, at both extremities of the ruins. 

iriW the epacious coort of the altar one passes by 
tnei^ Of a wide fllidtt of atepe into the Great Temple 
itseit. All that Is now left of It, however, are six col- 
umoM which formed part of the peristyle still standing 
In fttil capped with Oorlntblan capitals and Joined by 
an ornate and massive entablature. They are iterhaps 
the crowning feature of Baalbek, and piercing the sky- 



xn frohi dt then exedm ran a colonnade 
of pettshid'llgypttan granite annnounted 
by an mtahlatnce hearing carvings of rare 
beauty. The columns have all fallen end 
new with fragments of their eatablaturo 
and cahttala, lie about tbe court. 

In the center of the court, rather nearer 
to the st^ aseending to the temple be¬ 
yond, atan^ whnt Is left of the large aiur. 

On fweh side of It Is a ixml or basin need 
tor abliitliQB In connection with the rellg- 
Jous rites here Observed. It was only dur¬ 
ing the recent excnvatlons that the attar 
was discovered and also the steps by which the priests 
ascended at the time of sacrifice. When these temples 
wens hUien poseesslon of by the early Christians a 
church was erected over this alter, part of which was 
destroyed and then the apace leveled up With earth 
so thgt the church fioor was above the top of the attar. 
The lower part of the staircase was also filled over 
while the upper part was removed to accomraodate 
the apees. The Great Taiuple beyond waa demoUobed 
to famish matsifiala for the constructloa of thla church. 
The idea of tbeee early OhrlstlanB was to obliterate 
beathenlam by plactug this ChrisUan shrine right In 
the center of this renowned temple of the heathen gods. 
As It seen^ to w<Hrk In best, the apses were placed as 
above described on the west with the entrance from the 
east Later this was considered unorthodox and an 



Block of e^Ung ia perktyle of Temple of Bocchua, Baalbek. 

line ae they do are sem long before the ruins are 
reached. Prof. Taylor oaya of them: ‘T know of noth¬ 
ing so beautiful in all remains of andent art as these 
six columns. . . . From every position, and with all 
lights of day or night, they are equally perfect." From 
^ little distance their perfect proportions make them 
appear smaller than they actually are. A wall 40 feet 
high forms a fit iMidestal for these magnificent columns. 
They are 7H feet In diameter and with their bases 
and Corinthian capitals tower 70 feet into the air. the 
whole being crowned by a graceful entablature some 
in feet to height Bach shaft consists of three separ¬ 
ate pieces of stone bold together with Iron. The Turks 
have barbarotisly made Incisions In the columns at sev¬ 
eral places iu order tu remove the Iron cramps, 
flow the ponderous stones which form the colossal 


Cornice were raised in pofittfan , 

six gigantic but graceful colnmoa Id A I 
has pnzEled engineers as much as savaUth . 

Quartans. The most plausible solution auggaatW *■ 
that a sloping emliankmeut of earth waa built ttfM 
the quarry a quarter of a mile distant to the t<S> <» 
I he perlstylo, and the stones drawn on rollers by thou¬ 
sands of slaves, the method resorted to by the undent 
Bgyptiaus when they built the great Pyramids- The 
numerous mounds of earth still to be seen 
in the great oiurt piled against the wall 
give some color to tills theory. 

So much for Baalbek’s first and most 
famous ruin. We now como to the second, 
the Temple of Bacchus, which lies to the 
south of the Great Temple, entirely inde¬ 
pendent of it and on a much lower level. 
It had no court, but was enterefl l>y a 
flight of steps from the east. The walls 
of the cella, which is oblong, are quite 
philn on the outside and are built of care¬ 
fully dressed stone, the Joints so perfect 
that a knife blade eiiunot outer between. 
Around this at a dtslaiKS* of ten feet, on 
the two sides and ends, runs a row of 
smooth columns which form thn Peristyle, 
These, including their enriltals, are about 
02 feet high and are surinouiited by a 
maguifleeut entablature and connected 
with the walls of the eella hy enormous 
slabs of stone which are eliil«)ralely carved 
with tho heads of emisTors, deities, and 
interwoven with floral designs, forming 
a most uiitquo colling. While tho walls 
of the cella are stJIl isTfect, more than 
half of the columns forming the peristyle 
have fallen, the north side Isdng the best 
preserved. Merc lu a niche may be seen 
a tablet commemorating the \1 m1i of the 
German Bmtieror to these nilns In 1S1)8. 

Notwithstanding the iirofuse ornamentation of the 
lierlstyle It is exceeded by that of tho portal to this 
temple, which Is Indeed the gem of the entire edi¬ 
fice. The door posts are elegantly carved with figures 
of Bacchus, fawns, cuplds, satyrs and bacehnntes, woven 
around which are grape vines and clusters of fruit, 
also popples and ears of wheat, all of which are sym¬ 
bolical of the reveling which the temple suggested. 
This great doorway stands 43 feet high and 21 ^ foot 
wide, while the curving of the posts just mentioned 
covers a space almut six feet wide. On both sides of 
this door stand grai-eful fluted colnmns forming the 
prostyle or portico, while the plain ones of the peri¬ 
style, which stand liehind them, seem lo reflect their 
beauty. As already stated, those two temples stood 
(ronolsdsd on poffe ^M.} 

























All ApiMuntoi for AvtoaMOe ‘Tnaiariaiioai 

-7v» r-_^i-_ ^ T i-.i_.«_ flprinc *rtMM to lt,'<rt^ s* •nW ,W'WWIt'jifOT ■ 

Mid BaeaptiMi ot Wiruaw nfiiaMfm towwar flpktw •Wkw-tlw top ttf'■• 

By L«d«i Foarntor ^ j, iB,rwttn« 9 d aal •ttPPPrtail by a ,«5to»l a4r»«kb>^Wj^ »■ 

T he apparatmi dflscribed below In bawd on the prtn- ^priag, and to connected w}Hj the etoctKamianct of the ntnf. T” 

dple of the phonograph. It comprtoctt, in the flrat graving tool Thna the electromngnet to energlaj»d and It ..''”■ SS: . 

place, a cylinder of wax on which a aapphlre-pointed the aapiAire point to preaaed Into the wax. At the reewrd ima It Hafa pwgpi^ .w 

tool Inscribes Monte telegraphic aymboto, giving the game time the cylinder to turned through a shorter op cytoder. .. . ' 

nrntier lenirth to each letter and to each space between innirar arc. accordlna to the key used, ao that a dot or We ItoTO gaMl that taf 


rod WM? to aomunded nod aappprtad by a^aidral 

anrluK. and to connected wIHj the etocttomagnet of the alef> ?»• T*! 5*2!; ll 




place, a cylinder of wax on which a aapphlre-pointed the aapiAire point to preaaed Into the wax. At the 
tool Inscribes Morse telegraphic symbols, giving the game time the cylinder to turned through a shorter or 

proiier length to each letter and to each space between longer arc, according to the key used, ao that a dot or 

letters or words. To the record thus pro¬ 
duced Is applied a noedle, which follows saps _ 

the trace made by the graver. The re- ;; ^,‘P ' ‘ 

producing needle Is connected by a lever f ^ ' Ij' " ' 

to a key which operates a wireless trans- ^T\ -hT*** 

The dispatch thus automatically launch- ^ "N. I 

ed Into siMce is received by means of a v T^, "*'**'****’ ML i 

stmllar apparatus, connected with the re- 1 

ley of the receiving station. The currents A V \ C^'~\ I 

of this relay, by traveralng the colla of an ' 1 / 

rrrLs:“r~™ 

»« .to 1. ..™d W DU.T»-.tfc -l«r .f .to o^ tin S».l.. tt. m~ »«l 

a small electric motor placed in the base 
of the apparatus. The axis of the cylinder 
is connected by a belt to the motor and by 
gearing to a horlsontal shaft, which moves 
a sliding bridge or carriage by means of 
a comb and a bellcoidal screw. The bridge 
can be brought back to Its Initial laisltlon 
by pressing a lever. 

The sliding bridge carries a platform 
upon which the graving, reproducing and 
obliterating tools are mounted. The graver 
is attached to a bent lever pivoted to the 
platform. The free end of this lever is 
connected by a silk cord to the armature 
of an electromagnet. When a current tra¬ 
verses the electromagnet the armature Is 
attracted and, by the Intermediation of the 
cord and lever, the sapphire point Is fonnsl 
Into the wax cylinder. When the currenl 
ceases the graver and the armature are - 

brought back to their original poaltlona Cengnl view of the apiMmtHa for the automatic tranamtoaion gad ri 
by a spring. wireleoa maawges. 

The r^roduclng needle acts in a differ¬ 
ent manner. In order to bring it Into contact with the a dash Is recorded. The travel of the key lever la 

grooves of the cylinder, (he platform must be adjusted rather long, but the duration of the current Is limited 

by means of two elevating and lowering screws When by a stop which arrests the descent of the battery 

this adjustment has been correctly made, the point of spring and breaks its contact with the spring attached 

the needle enters the groove and follows every Inden- to the lever, while the key is still descending and turn- 

tatlon made by the graver. The needle Is attached to lag the cylinder by means of the wheel and ratchet, 

the almrt arm of a lever, pivoted to the platform, and This short currentless interval affords the graving 


»ce between longer arc, according to the key uaeu, ao inai a uov w p f glstirptt l ti ' nf 

messagea wiltjSh «om» 

li_ -;rP V- If vot thiB »t If 

sesfl, r to toteKWtoto ti» etoctowi^^ 

1 by means of a aultable commate^, to 1 ^ 

droult of the retoy of ga otttoawy tocMf- 
. .'/V tagetotlou, Tlmcurtentapreafeitotorfie 

- - ■ .. ^ s ^ -' lil relay, traveralng the eieotromaitoet, 

A ^ “ \ \ !§> \ graver to operate In eondiUoiw Idte- 

^ Aa the Blgnala are being reeelTe« 

Diagrammatic view of the apparatoi, showing eho the graver and registered, they may be heard by 

aending key. means of a “busser" inserted to the cir¬ 

cuit of the electromsgnetlc graver. A 
wireless message can thua be hfart *• 
distinctly as an ordinary telegrf phtc mes- 
aage. 

In this laat application the motor that 
drives the cylinder is started hy the flrat 
call of the aending station, but, to order 
to eliminate the action of atray waves, 
the circuit of the olectrle motor to broken 
by a clockwork If the call is not repeated 
within a certain length of time. 

This apparatok the Invention of If. Leon 
Champelx, to capable of rendering Import¬ 
ant aervlce to wireless telegraphy, hy mak¬ 
ing possible a very accnrate transmtoskm 
and the repetition of a dtopatcb that has 
1 '***“ satisfactorily recrived. In receive 

advantagea of the apparatua are 

- - . . . **”7 ] Btlll greater, as the received and regtotered 

Censral view of the apparatus for the automatic traaaaitosioii and reception of message can be read at letoure by turutog 
wireleoa maawges. the cylinder with any desired speed, thua 

obviating the necessity—-now of frequent 

ict with the a dssh to recorded. The travel of the key lever to occurrence—of comiwlUng the sending statloa to repeat 

be adjusted rather long but the duration of the current Is limited the message several times. 


A New AmericMi Flying’ Bont 

URINa the past summer Mr. Orville Wright has 


its movements are transmitted, tn ainpllflod form, to tool time 1 


the curved end of the long arm of the lover, which, I 


remove Itself and Its shavings from the fl,vlug boat type, and be has recently brought out a 


the groove. The acthm of the dash key is identical machine which will undonhledly find favor with all 


presstog on a fixed metallic contact piece, automatically with that ot the dot key, except that the former pro- sportsmen Interested tn aviation, 
performs the fuiK-tluns of a Morse key, and makes and duces a longer current and turns the cylinder tbrongb The first Wright hydro-aeroplar 


breaks the current of the wireless transmitting appa¬ 
ratus. Perfect contact Is assured by a spring. The 
message recorded on the 

cylinder, therefore, Is trans- - 

mltted automatically and 
with perfect accuracy. 

The sliding bridge also .r 

oarrlos n third tool, called , 

an oblliorator, which Is 1':,'^., 

brought Into contact with ! 

the wax cylinder In order ,/ S.J 
to efface the record of the , 

preceding message. . ’".TO 

Wo have said that the 
cylinder Is turned by nii r.' ' 1. 
electric motor, but this Is . •'j'jlffl 

dtme only lu the automatic ' ' 

transmission and reception 

of messages, lu making Note tbe 

the orlglmil record of the 
message to be transmitted 
the cyHiuIer and the graver 
are oi>erate<l nmnuttlly bv 
means of a sisjciul mecUau- 
ism, placed lu the base of 
the appnratua. This 
mechanism has three levers 
or keys. The middle key 
acts on the cylinder only 
and has no electrical con¬ 
nections. Uy pressing It 
onw or iwioe. the cylinder 
Is turned, by menus of B 
wliiMd and ratchet, through 


tlve letters or words. Each 
<if the other keys Is simi¬ 
larly connected with the 
cylinder by u wheel and 
ratchet, and also carries a 
flat spring, the end of wldch 
supr>orts the end of a sKbii' 
lar spring connected with 



iger current and turns tbe cylinder tbrongb Tbe first Wright hydro-aeroplane, it will be remcm- 
rc. bered, was of the twin ll(«t type, and was built for 

to transmit the message thus Inscribed It to Mr. Russel A. Alger and flown for him by Aviator 

Prank Coffyn. Even to- 

--- day thto aviator prefers 

the pontoon type of hydro¬ 
aeroplane, aa the operator 
to not lu a tight place in 
case the machine dives Into 
the water, aitd also because 
he believes It to be more 
seaworthy. After experi¬ 
menting with this type for 
aome time, bowevar, Mr. 
Wright, aided by Orover C, 
Ijoenlng, the author of 
“Monoplanes and Biplanes’* 

_ - --- ■ and the present superln- 

view or weiQHT rwiMo boat is actios. . teudent of the Wright fao- 

>sd stern behind the ctep, and the email floate beneath tbe tory, has evolved the new 

lower plane. 111 the ao- 

flompanytog lllnstratleiui. 

Tbe new Wright flying 
boab to dlflWeiiit to several 
mspecta Atom tbe Corttoa 
and from those whtoh are 
eopiea of It. A email 
Wright Uplaae to mogated 
tow tlowa oa toil ef a . hy¬ 
droplane hull aod doatatoa 
toe motor «n Its to^ 

. . plane nueh aa to ton' ordt- 
dgry land maelttaa. In- 
atoad of hariikg a toag . up¬ 
wardly stopllg,', tiered 
•storn orrtoBii.'liliiA’.toiii, 

thg'’riid- 

IDS view or ras sbtufn BOAT uATHsaisa BBADWAX. dSiW df'^ kSfoplane. 

w of tbe Dieo and motor, and the clearance between tbv ends ot TtoeW arS SU^tted On the 

propellers end sorfaee of tbe water. - V ailtoT'iMlV'i<totriaasre''ilMd 

A new twln-propellered hydro-aeropiaiie. 
















il|e»«l^'‘Skvr tesects Pass Periodically 
Percy CoHliiM 


/Aiij « *i>ii^w,- 

mnt Dmw* of tuo 
«f Si .VW«(WI>III«, Uve broutut to 
Iblit e!»WK<wW^li«t flttt 
' .'yar .aito i'flim. or tronoo. Tbe opedea 

% dVOUawi OiorotMi) 1« a, ntttlTO of Noitb- 

dru onfl but for boom fMn put it 

mo bocii tHtoS Mtoudvety In tbe laboratorlee of Kurope. 
« ff lirbufle, ond tH tbus veil adeptod for 

iltrpoMf of exporlaeat in oomnton with mW other 
WMtmififai, Ita, form 1« eleiider nod eteu-Uke, noeoidtnp 
iP A imMdWble mttnner with tbe tifrlge and branchea 
4|l tb# itaaU upon the learee of which It feeda. Ita 
‘ittWta «M alittoat exolualretjr nocturnal. I>urln8 tbe 
daytihne it raate ihottanieee In a ebaracterladc attitude 
—^ fore lega belnff brought cloee together and ex< 
tended to a Itoe with the body. In this jwee he atlck- 
like form and green color combine to voet it wiUt a 
moat perfect concealing resemblanoe to Ita aurround- 
toga 

In the paat, tbO long hour« which this and certain 
othler toaecte pom without evincing the aUgfateMt algn 
at anlaiatton hare been regarded a« perloda of normal 


WMfwttt dlaturblng their deatb-Uke slumber. Schmidt 
points oht that these reauUa are entirely in accord with 
what we know of cataleptic phenomena to general, via, 
that the subject does not feel peln, and that tbe muscles 
are not susceptible of fatigue. He also amPhaaiaes the 
fact that the cataleptic state to Phasmlds arises natur¬ 
ally* and from unknown tuner cauaes. Wbeu to an 
active condition, tbe tosecta cannot be hypnotized artl- 
ddally, as can bo done with rabbits, craydsb, etc. For 
thia reason be calls tbe phenomenon "nutocstalepsy." 
He adds that from a biological standpoint the cataleptic 
state may be regarded as an accommodation to a highly 
developed protective resemblance. The insect becomes 
to no email degree a port of its environment, and com- 
Idetely subject to external taotora. It is, for example, 
sway^ by the wind. Just as if it were really one of 
the stems among which It resta 
In order to awaken these Phasmlds from their hyp- 
potlc slumber, prolonged excitation of tbe nervous sys¬ 
tem la needed. This may be effected mecbanlcatly by 
ptncblng the extremity of tbe abdomen with forceps, or 
by electric shocks from an IndoctlDD coll. It Is notice¬ 
able. however, that the atlmulua must be very strong 


into a Trance 


with Huntington’s Chorea. There were nlso 10,0."i0 Irnlt 
surname cards In the flies. These enabled the sludeiit- 
to find all the data in the office ou a given trait, elassl 
fled according to surnames (ihe maiden uiiiiies of mar¬ 
ried women are always used when nvallalile) There 
are now K,fi66 tralt-locallty cards 'Phese enuliln one 
to locate readily all the data In the flies of the ofllce 
on mechanical geniuses In ConnectltMit, or any town or 
city In that State, or on feeble-mltidedness In Uo<‘kliinc] 
County, New York, and so on I’liere are also S,fl55 
locallty-tralt cards, which collection i)erfonns. as Its 
name Indicates, the function of tracing the history of 
trails possessed by the families of ii given locality II 
Is a sort of Inventory of the blinsl of tho community 
Then there are tho surname hwallty cards, and the 
locality-sumaine curds both numbering H,]50 The first 
conslltntes a directory of the geographical distribution 
of a given family and the second serves ns a dlrwtory 
of family numea of a given comraiinlly. 

On January 22tid, lOlS, there were on Ule In the 
Kugenlcs Record Olliot* seventy-seven refiuesls In which 
intelligent persons asked for instructions for innklng n 
study nf the eugenlcal fitness of a eonteniplated mnr- 



l<ng. 1. —Normal roitlax attitude of tbe latect OarawtoM. Ktg- 2.— tfIMnaiat on Ite bead. Fig. 3. —Illxtended on Its back. Klg. Nautle. ur neahorsp like pose Klg B —Wlint I’rot 
Bcbmldt calla the wrestling “brldgo," Body beat and aapported by email stone. Fig. 0.—Ineect se bridge between two books, its body wulgblfd hy aiesns of {iMptr silps 

Catalepay to inaactg. 


slumber, or as due to toatincUve promptings calculated 
to enhance the protective value of the creature's physi¬ 
cal endowments—‘sueb aa Its shape and coloration. But 
Hdimldt has demonstrated that the quiescent condition 
—at least to the case of Oaraumh —la the outcome of 
catalepsy. AU his experiments have shown that tbe 
muscles of the Insect are to that state which physiolo¬ 
gists term /leaibtUtai cerea, 1. a. wax-llke flexibility. 
They are atralued. but not egtromely so, and If they 
are further stretched, thqy remain to the new position. 
Jilxaotly the same state of the museloa is observed In 
the ease of catalepsy or “hypnosis'’ to the higher anl< 
mala, and to mankind. 

Bcbmldt found that he waa aihle to arrange the !*>>*>- 
mlda, when to a cataleptic atate, to uneMill ami htmor- 
mal poaea, and that tiuo' urould anbantpiently' vemato 
absolute mOtlonleM for tong perloda cd For 

emunple, be idpeed aome on their heada. and ihdy re- 
nutoed tbue for aa long aa lour Mi a hatt howra 
' Otben were poiaed beMge-wiae between tiro bMiMi tibe 
middle area PC the body betoi Minted tff iptwe 
paper tUpn to eneh an axtont tbat tfm tnneot 

becane how-shaped. Hvon more temarkaWe Was the 

postiim whtob acbmidt dealgsatm .the “iftoatitog 
brM^w-" aa well ae nttameona etoar attoige atti- 
tudea uMi. itiaiatotoed by the Itoatoslda pue bv 
< mete iultmi .ntw ,vna tt posatbte to dplMl'tow'hlithteat 
stun w Man of itHnHty. WhahJr, tomb of 

the imMkM Ptdeal oi nutiiatton; 

Mtentoe atii^ heads 
al^ toto tmiiaeats. 


or long continued to be effective. In normal circum¬ 
stances the Insects regain aiiinuKlon at the hour of twi¬ 
light, prolmbly as tho result of stimuli connected with 
the processes of nutrition, though of this nothing Is 
certainly known. 

In conclusion It remains to b« said that tbe remark¬ 
able results which have attended Bcbmldt's eKimrlmcuts 
should Induce many students to undertake Hlmllur In¬ 
vestigations. If one siiedes of Pbusmld la subject to 
cataleptic aeteuren, then to all probability other species 
will be found to exhibit like -phenomena. Moreover, 
It may Well l>e found that the protracted periods of 
quiescence which many insects periodically sustain are 
raally iWances of catalepay. This may be tbe case, 
for «x»ttpl«i with the strange, stlck-llke caterptllars 
of the geometrid motha whose habits reaemhte so closely 
those of the PkaenMa. Again, It has already been 
shown mtpertowntaily' tha^g pin may be passed through 
the body at a aleeptog moth without awakening It. 
Bur^y tols aoolMta that the Insect Is not merely repos¬ 
ing.^ but rattier that It-la to a eataleptlc selauro. 

iBte of Eugenie! 

D iiaUftl the past fWtoty-seVai months more than 
ItidflO petsqhU have exchanged lettom with the 
Sugetobe Stoootd Offloe at <Md Bpvlng Harbor. N. y., 
oh mauera oatMwniiw soato^pbase of eugwitoal studies, 
lip to Jauitory 20th, 101^ thwe weto teu thousand and 
fifty Burtiame trait cards In the files of the office. These 
are for OHO in locating all persons of the same surname 
with the same , trait—as (or example, ali tbe Bmltbs 


rlage, all of which leltors were recelvwl within n srmcc 
of four inonlliH 

Of Into till" suh.li'cl of engenlcH has Iktoiuo n iinimliir 
one for iiowspHiMT dl-ieussion I’liforliinatpl.v the 
Ainorlcun rci>orlpr does not trouble himself to And out 
the truth concenilog Iho alms and methisls of oiiKouiciil 
study. Anything oven remotely related to s,«x hygiene. 
Infant mortality, birthmarks, baby enlture, sex control, 
preualRl Influence, or to the cure, ‘‘cine" or irontmciit 
of defectives, is given a heading entitled •'eugenics”— 
this or that. Borne day they will learn that If Is only 
one of the sciences devoted to the promotion of human 
welfare. Eugenics Is no more eoneenied n llli defectives 
than with genius. Both arc legitimate objwls of engenl- 
onl study. Eugenics does not seek to undo or to mmllfy 
one’s tralts—tliat Is a task for tin* ednealoi -hut It 
does seek to prevent In the future engenleally unfit 
matings. It Is not-—ns one paper ns'cnily called lt-~ 
“tho latest social njiheaval.” It does not iiropose *:o 
undermine the existing social and moral ordi'r. or to 
destroy love, but Us programme does call for Ihe eiigenl- 
OBl education of tbe Intelligent elnssi>K and for ili.- io- 
telllgetit management of defectives. 

Funds for toe Mawson Expedition are now ] nil ably 
puffieient to oomideto its work and bring tho expU n'rs 
home, tho Commonwealth of Australia having just 
added £5,000 to its previous donations. Tho pixiss 
report recently published to the effect that Mawson 
and hie oompumons had boon brought away from 
Adeliu Land was erroneous. 






SCIENTIFIC AMEfilCAK 


Motor Roller fflntw 

O NK of til© IntoroHtliiK novtatlea to be 
(Mwn Hf the rei'ent eleftrioal ahow at 
the tlrniid Central 1‘alaco, New STorlt, wa* 
a pair of motor roller akatea, adapted to 
be driven by elei'lrlclty obtained from a 
battery enrrled by the wearer of tbe 
akatex. The inveitior of tbla macthlne 
demonxtriiled (he practicability of the 
akatex by imikliiK exhibition rune around 
tlu' liiilhllni; and ulao on the aidewalktt 
out Hide. Ah shown clearly In the pboto- 
Krnph. each Nkute la provided with an 
extension to the renr, on which la support¬ 
ed a Hmiill two-iHile motor The armature 
shaft carries a spna'ket pinion, which Is 
co]in«>ct<aI hy j'lialn to a sprocket wheel on 
the rear roller axle of the Skate. The 
motora may l>e connected to one or both 
cella of the battery as desired by means of 
tloxltile wiring. Oiir Illustration shows 
the two cells of battery aupiairted by a 
strap running over the sknter'a afaouldera. 
However. In the preferred form the bat¬ 
tery Is slrnpped to the back of the akater. 
Current to the motors Is controlled by two 
button switches, one for each motor, so 
tbat the skater may conaervo his battery 
by cutting out one or the other skate, d^ 
landing urion which la idle. It will be 
itnderst<K)d of course that the skater may 
merely stand on the skates, lettlng them 
be pro|M>ned by the motors, or be may 
skate on them In the ordinary way, nsing 
the motors to give him a much greater 
speed 

A Ckniverttble Toarfnflr Car IVactor 

I N the present enlightened age, agricul¬ 
tural tractors are comparatively com¬ 
mon and they bid fair to Im still more 
common In the not far distant future. 
Also, oidluary touring cars are very com¬ 
mon, though It is very seldom indeed that 
one encounters a vehicle In which tbe car¬ 
dinal features of both are combined. 
Manifestly, It is not easy to combine a 
touring car and a farm tractor In one 
vriilcle and to do ao without sacrlfloing 
tbe advantages of either In Its respective 
sphere. And yet tbat la exactly what baa 
been done by a western manufacturer, and 
tbe result la shown by the accompanying 
llluat ration. 

Tbe car. It may be seen, Is an ordinary 
every day touring car—when the great 
tractor wheels are left off, of course. Tbe 
only atteratton In It that has been made 
eonststs of the* addition of a istlr of simr 
geare to the bubs of the drlvlug wheels. 
These spur gears mesh with much larger 
gears on the tractor wheels, and with the 
automobile In "hlgli gear" and a single 
reduction ut the tractor wheels, the speed 
of the machine is four miles an hour; 
there Is u secfotid siieed reduction, for 
heavier tuiullng, which gives a maximum 
Sliced of only two miles an hour. The 
Whole I ractor meclmnlsm is quite separate 
and distinct from the automobile proper 
and is merely imltcd In place when the 
farmer desiros (o convert his pleasure ve¬ 
hicle into a working vehicle. Because of 
the slow rate of progress and the heavy 
work Imisjsi'd on the engine, an auxiliary 
water tank, to Insure proper cooling of 
the eyIimU'rs, is carried. A power shaft 
for statloniiry work also Is provided. 

This 11(11 cl touring enr tractor Is de¬ 
signed 1o draw, and nctimlly does draw, 
three Klxt(H>u inch plows In soft or wet 
ground, and, li has lieen estimated, re¬ 
places from six to nine horses. 

ProtoctinjT Store Windows from 
the Shock of Blastiiv 

I N i>xcii\iiiliiK for the new subway run¬ 
ning ni> l,c.\lugtou Avenue, New York, 

It large (luiintlty of ruck has bad to be 
blasted. The shock of tbe dynamite ex¬ 
plosions 1ms worked bovoc with plate- 
glass store windows along the line, and tbe 
contractors have found It necessary to re- 
Inftirce the windows. This has Imen done 
In a very effective way by the utie of wood¬ 
en supiKirtH on each aide of the glass, 
which serve as spreaders for wires that 
run across the glafg to oppoalte stdea of 
the window fraihe. Tbe spcMdera coaotet 





oroMiMi' wwi* ft 
Bomber and ptMdthm AM Up 

sloe of tiia pftne. WhftB tto to**# )#?, 
atretobftd ftCfosa. both hutp ftp dhpPp 
tbe wmdow, they oowv«^, pndew^ 

Into a tniBB wbieh la gTwtiy prcpdlMftM|'» 
igiinat ttM mpioMto wtrftii. f 

In lilt * 

Cnammf 

M ANT ot the x«ad«m of thia trlpK 
have vlalted that stumge fovautMl 
In the north of Irehuid fcnowa as fm 
Qlanta Oauaeway, so eftlled bn 
a legend that a Scotch diattt boafttsd thp 
did he not have thenmattain. he woih 
croaa to Ir^d and dtottoy the pcetp* 
atons of a certain Irish glnnt. IMn’s put 
ahowad hta disbeUef to this by bniidlng a 
caoaeway ao that hta rival for pagtUirtith 
honors could come ovef without wettlp 
his feet The battle resulted to dpaai 
for the vMtor, wboee boasting osaaed, and 
the part of the causeway In the sea, now 
no longer needed, was destroyed. Up high 
In the cliff, paet the part usually visited fay 
tourists, Is the “egg" pictured herewlUi. 
What part this had to the argument Is 
unknown. It la a large round stone about 
two feet tblck. and four feet long, und Is 
tocloBsd to u shell of matoriftl noeabUht 
leva. Around this ehelt is another of stod- 
lar material. Part of both shfrils are 
broken away-~probably by elldee of rook 
—revealing the stone inclosed thereto long 
ages ago. 

An A«ro Tadit 

A n enormous flying machine haa reoent- 
ly been completed at Dntdi Island, 
near Savannah, Georgia, by Oapt Mat¬ 
thew A. Batson, United States Amy, re¬ 
tired. Tbe construction of the machtoe 



occupied seven months, and it cost MM),- 
000. It weighs 0,000 pounds, and tbe 
inventor of it claims an additional Uftliig 
capacity of two tons. Tbe machliie la 
equipped with twelve large wing planea, 
one pair having a spread of 30^ fCet, and 
four pair with a spread of 87^ fwt, white 
a sixth pair has a siiread of 80 feet. The 
wings are peculiarly designed with the pur¬ 
pose of guiding tbe air currents Inward¬ 
ly toward the body of tbo utMhlne and 
there banking them under the base p«irtloii 
of the wings, which are concaved under- 
DMlb and carried beck along the chasKla, 
to that the currents of air are conducted 
along the parta nearest the chassla. Any 
wl«ig or set of four wings or all twelvq 
may have their angle of Incidence ebauged 
at the will of the pilot by tbe turn of a 
wheel whllo the machine Is to full fllpt. 
Tbe machine la equipped with three Bmer- 
sou aeroplane engines, of six-cylinder type, 
Installed in tbe floor of the pilot bouse. 
Combined, these engines will supply 300 
horse-power, driving tbe propellers at 1,000 
revolutions per minute. Any one of the 
engines may be thrown out of or Into ac¬ 
tion by the operation of a clutch. Tbe 
cabin of the machine Is 27 feet long, and 
la constructed of cypress puneltog % of 
an Incfe tfalck^ over which la a covering 
of canvas. The lifeboat la made of three- 
ply cypress and ash with toter-layera 
canvaa. The length of the machine to 74 
feet and of the boat 83 feet. It to by tor 
the most elolmrate hydro-aeroplane evet 
attempted. The Inventor expects to fly 
across tiie Atlantic in this mftehtoe. We 
have yet to learn what It wUl do hi flt|2)t 

A Mtoarul PreepediUi! d«tototUs.-H. 
Benjamin Andrews of jBuustoa, T«i(iift» 
has secured a patent Ko, for a 

mineral pmpucitoff WhiBb iHh' 

oludoH a Mt and a double iU0 atsw tooned 
of two coueeuteio foiued 

down throuffk toe uuito iM Ittto toulnimr 
pipe uito toe lutoW'iind of .4^'liiiiito'!#«.• 
open Uii4 dttouUed' to rueMtoi'tou toUMM'.'; 



















iBSiiflftll l*<Hir(ii|"‘itir itinf'fri fitiH»M-:<tf •KAbuiw 

wftWn tb» 'dim fM t»>« pur- 

MMWMWiigBSt^P' ,tKm\«L wtUkoaM .tli* •«»» ^pwp.uba <»« eb-| 
gfigjfSyJ'i . ^ 9t wrW »iw .*«. *» Miwtrucmd 

^Odi^wiy dWiH dWwaty ot tiw 

:! ff*Ty^'''“'TrT-f''-''^-"' .. atiTi)n$ia.>~-c. s. swirf, .aw Bumon at*.. 

•:-fer.'.' '' 2^ „.... .... .. __ BMiViUt, IIL Tbl* tDV«tttto« lut taference to 

(JiK, ',, ' , ■!*.,flfWlM l^lf tiinden Md li aaip«cio]ly lutandcd 

‘iriM vaau m a*.f« abb ba 9«- (pr PM to produce; • Uud«r ndtptod to rocelae 
' dW APmm B. BfW Twk, foMM Icptco eonilstliw ot dptdboord at Uke 
fop pp. tar hot. 

2bidk|;4^i«« flf,'Mdd ««*» p|id,#rp«»p8d to . .. 

'.SS^ tki toKMimflf utbt, 'to iBww ^ ,1#^ ^ 

.iSm $9 *0 Prtttfom, Md to w- F—' Ep ; L , 

;EX^ wtu» d ^ tj 5 t 

W uMdtiilB tbe ibdpo of tb« •rtlok tt I 

4 »ep if toMfb^ <w<^- B i ^ 

«7<aiy««'t»IlitjEKr-«iOtD t,. J0«^ i 

IN, u HMO, «». *Wd iJttpwwooDt pwfldw 
%iihtoHl ‘«b«r«ln An abwtbont pAd ia proaUod, ! 

ijBN> jnay bo Modp ptmoTOd for tba pnrpoaa 

# lAundry «* voplnoemast oimI wbirb, boeawwi ^ ,—J t 

iB tbo aotow of the appUootloo of the pad. --Q 

.jj&inita the naA of a amsllor and cooJar ahieid . .^. J , n || _ 

4iM aW»M to ppOtoct the ahleW j and ptovidea 

ijtm for retalnlnp the pad in poelUoa, d(a- loohc (.bav bimubh. 

with the nae of anainarp faatenbiB 

SvlM. moanta bearlntc blue prtnta on oppoalte eidoa. 

' OBNABIlNT FOB HATB—A. F. The Improved binder and inounta baa a capac- 

llnwjiiBT*. Stt #. tWth Si, Now Fork. N. T. Ity and form auoh that n Iar«« nooilMtr of Mm* 
thta d«VU)« ean be eaalir aaeured to a bat and prlnta may be aaaoiubled In a alniple binder and 
Will dultkty enpapc any denlred ornameitt, aneh acGeaalble for convenient eaatulnatlon. 
aa a foatber, ribbon, otc., at any anfle, and SANITABY HOLDER FOB BARBBRM' 
aneh oraement enh be eaatly dlaemcaged to CHBCKS AND ACOBSHORlBfl.—F. J. Cox, 


loelmd In open pdettton, dad M lilMftd thdi 
wMlo the latch may bo dlaoniMfed mnnnatly. 
It wU| alio tie dieongaged by the act Of Htttap 
the abotter prior to cioaing the aame, tUtt te, 
a latch ao arranged tbat It may be relenaM bp 
rolarive moremont of the leavee of the bingo 
arith reapect to each other. 

DBIIX.—F. K, WaATHnaony, 818 StaBlan 
Bldg.. Uooaton, Tex. The invention reilatea 
to drillB for general uac and mow partleOlaplp 
to drilte eepeclally adapted for oao in coMac- 
tton with rot'k apd earth tormatloila. Tba 
more partlctllar purpoac le to provide a drill 
in which there are a number of aeparate cot- 



anch oraament enh be naalJy dlaengaged to 
admit another when it la dealrad to nae the 
aame hat for a dtirereat aoeUI fonetlou. The 


BCK8 AND ACOBSHORlBfl.—F. J. Cox. 
I of Pioneer Barber Hhop, l>odgo City, Kan. 
obleet here la to provide a bolder for the 
of barbora, adapted to hold ehecka of vary- 


at ttmoa and at any dealnd angla to tsf ■mounti, and in addition, to hold varioua 

each otbar. aecoaaortea, aneh aa tweeaera, cnrlera, lather 

papera, and aueb materlala aa atyptle powder, 
PorlBlmtav to Avtatlo'a, faeo erean^ and an nntiaeptlc preparation, a 

A1B8HIP.-C. ». Mwaa, Frankfort N. T. ““Pbor preparntlon, or the like. 

Tba invention rolatea to olraMpa and eaperially tniBRSILLA.—M. aAmtan, Roriatio, lAAfl 
to aneh that employ gaa baga to give buoy- liontevideo, Uruguay Tble Invention relatea 
aney. It eontomptntea tbe one of an enploiton to that rlaaa of umhrellaa In whitb tbe rod 
engiM for propelling the olrahlp. and an object U formed of pivoted eectloue eo tbat tbo tip 
lato provide an lurangoment whereby tbo ei- oeetlOn carrying the umbrella whon the latter 
hanet gMM from tho edgtne paaa into the gae 
liag to aPect tho buoyancy or egnlUbrtnm . 

thereof. n 

ABBOFLANn.—B. C WBIA, care of H. C. H 

•Bell Motor Co., Inc., ISO World Tower Bldg., T 

110 W. 40th St, New Tork. N. T. Thla aero- I 

plane haa two planea with two palra of aoall- I 

lary plaaea, oac plane In each of the palra of j| 

anilUary ptanea being diapoeod above the other 

roapoetlvoly, one pair of anxiliary pUnea belog X 

dtapoaed la front ot the main planaa, which la iessssssssasam \ 

termed the head, and the other pair ot anxU- I 

lary planea being dlaiMocd In tho rear being (| 

termed the tall, there iwlug meana which aw n 

ndaptad for movlag tbo aurillary planea almul- A 

tanoouaiy relatively to the main planet. f I 


APPABATW8 FOR HSB IN THK TBBAT-1 
IIBNT OF DBAFNBBS.—A. Boaganawi. 88* 
High Holborn, lAiOdon, W. C., Rngtoud. Thin 
inventloa la a dJvlaloa of Mr. Boaenberg'a ap -1 
nlinatlon which waa patented March S6th. 1918, | 
No. 1,087.879. and haa for Ita object a device 
for the treatment of deafneaa and other dla- 
orderi of tbe auditory orgauo by agitating the 
aound-roadnctlng and aonud-plerclug portlona 
of the ear by luaaba of mechanical vlbrattona 
having a contlnnoua uudulatory cbaractor eor- 
mapondlng to tbat of the aounda lapeeefa, mualc 
and tbe like) to wbK'h It ia raqulrad to train 
the ear to reapond. 

or OomMwl laitwroat. 

WOODKN PACKING CA8B.—B. JotTin, 748 
Main «t„ W. Tampa, Fla. The Invention re- 
tatoa to a packing caaa for general ablpptng 
pnrpoaea, and more eapeclally to a caao in 
wblcb cleata are provided extending around 
the cane, the clenta being provided with wlree 
laced therethrough. Tho cleata croaa the Jointe 
betwcon the aide boarde at tbe eeveral elilee of 


le raleed, will l>c oSact at one aide of the 
baudle, parallel tberawlth. The jlluatrattou 
thowa an elevation of on umbrella embodying 
tbia Invention, the umbrella covering being 
omitted, and the tip aeetloo lieing adjuatod 
In a twattlon oFact from the handle aectlon. 

HnWIwaire BUdi Toole. 

IA)CK.-A. 8. FaANKM. 840 W. lUtb 8t.. 
Manhattan, N. Y. N ¥. Tbo Invention per 
talna to tmprovenienta in bteka, and particu¬ 
larly to a locking atrneture operated by a 
magnet Tbe object la to provide a lock which 
may be readily operated from tbe Interior at 
any time and which may b« operated from an 
exterior or outalde of tho door by the magnet 
only, 

PIONCIL 8HABPillNBR.~-J. 3. Wuur, gHO 
NUon Ht., Han Antonio. Tex. Tfale invention 
provldca for aharpenlug a penril point by re¬ 
moving tho wood therefrom in the form of 


tern detachably accured upon a bead. The 
varioua cuttcra are removable and replaceable 
Independently of one another. In operation 
the parte being arranged and aaacmbled, the 
abank If connected with the operating mcchaa- 
lam of the drill and being forced agalnat tbe 
earth la canoed to rotate. The enttorg arc tbua 
cauaed to revolve, tbe teeth being brought Into 
operative engagement with tbe earth, rock or 
other material to be ent 


PORTABDB BI-KOTBIC BEADING LAMP.— 
H J Lavi. T. A. Roaa. and A H Koaa. 88 and 
39 Beech St., I,ondon. B. C., England TbIa 
Invention haa for Ita pnrpoae tbe provlalon of 
a coaatructlon eapcClally adapted for'attarb- 
mont to tbe rover or pagea of hooka, magaalnea, 
and the like, or to tha lapel of the coat of the 
Uner, ao that tho light can be thrown on to 
the pagM of aueb hooka, magaaltiea and tbe 
tike, or In any dealrod dlrecUoa. 

MBAN8 FOB CONTBOLLINQ PDMBB OB 
HMOKB.—G. K. tVAononaa, Vaenvlllc. Cat 
Tbe Invention haa reference generally to meana 
i for eontrolllng fninoa or amokv, and more par¬ 
ticularly It la adapt(Ml for co-opt'ration with 
a amelter whereby gaa, fumea and amoke 
emitted by the amcitcr may be runtivdlcd 

HonaekoM lltllitlM. 

EGO BBATHK—T Holt, care ot tbo Holt- 
I.yon <*o., Tarrytown, N Y Among the prin¬ 
cipal objecta of the Inventlou are: To provide 
meana. manually oporativo, for rotating autt- 
able flukea, to eliminate friction In the oper¬ 
ation of tlH> apparatus; to reduce the apace re¬ 
quired for storage and tranaportatlou of tbe 
apparatus; and to simplify tbe construction 
and economise In tbe coat ot tbe same. 

HlarfclBoo and IBookanlral Vovteoa. 

APPABATDH FOB HOISTING LIQUIDS 
FKOM WBIX8.—D. D. McCAbU core of South 
Texas Luutlwr Oo„ Ilogston, Tex Thla Inven¬ 
tion relatea to apparatus for raising liquid 
front wells by nietiis ot a compressed 8uld, 
Hucb as air or otbar vapors or gaa, and refers 
more particularly to tbe class comprising a 




B>4 caaii. Tbe etmto kra arranged at each 
.f>«ad iBtonnedtate the mtdsv add the w|r« 
the fad #l«B|a dire faued thwu(|i gald ck 
the end iSranwa «r ttm <iaa., An i 
tiaiMi' wire la Jaced thwngtl Alie «fd Aa 
VMUiawMrty BMough to tha.IMIac m «h« el 
I and thf .aavAtraii wtroa am dsalad Ih a«F 


..KBtAAow, MS P 

'v M d M fi W fr •>a wMob^'toUf 


raa of abafidKa of dlFerent tfalokneaaes i provldea 
claaitk nmaha for poattlonl«g tbo pencil pwllratna^ 
I addi to wkmoving tbe abavlhga thfwfron j pwridee 
toanea ttoank for varying the operatloa of the- diri- 
eloato ttoig nwaoher of the eharpeaer; providee itieans 
ip ap- for eoiiwtlnf the dust and ahavtata ladepoad* 
ent of tbe operation of atutrpdalag fbo peafU} 
ntte. and provtdea a atrtMtura trahaportahle, to to* 

'••nm ‘Pwhto 

lir «r , ailBTTBK HINGB LATCB.—F. O. LaWaoii 
If ato BtoMtooro, N. e TS* aim in this toventloa la 
4MM toi ptoride a moebaaten to cnnnactlan «tto 
|ti eta th* lilftM ^ a abnttor tor hoMias too ahpttoF 


member carrylug a compressed fluid, a member 
uasd a* a cylinder for the liquid to be hoisted, 
and a memiter conveying said liquid to a de¬ 
sired place, together with moans associated 
with the above members wheroby tho flow may 
h« eontrulled. 

SCALB.—!. ClUkn, 883 Hotter Avc., Brook- 
ton, N. X. Tho ^nelpal object hWe ia to pro- 
lOb a afaM head made up of a plurality of 
toovtag parts by which a sector la actuated 
'Whetehy the dHdeetldn or moving of the atid 
parts la UdiMted on a soltahle acaht, theraby 
evldoncliHf the load on tbo platform ot tho 


toaiM. Mr. ewei has IdMhtai 

the principal object of which la to proviae 
mtana of monattog the ecalc platform, the coa- 
atruetlOB MlBg characterised by tbe adjusta- 
btUty of tot parts, whereby the fulcrum nmy 
be varied to order to vary tbo effects of dif- 
teroat loads on Indicating mecbauisni used 
therewith. 

SELF-CLBA NI N« DHAG SCRArKII 
BUCKET—M H MomnK, of Wng 

her. Exchange Bank ilbjg, .117 st 

New Orleana. La. The li.vcuili.u rclutcH to 
excavating or dredging l^■^lleK iiinl Ij.in pur 
tlcttlar reference to the cojistriicflon im.k.'is 



or skips. Among the objects of thin linentlon 

therewith for automatic opcnilioi) uhirchy the 
contents of tbn bucket, If of u stlckv imture, 
will be draggl'd or scraped therefi'oin ut tbe 
dumping operution 

CLOCK WINDING DEVICE—C T Hkmn- 
ifASDT, Box D44 HnllKhiiry, N. C In the pres 
ent patent the object of the Improvement Is 
tbo provision of a clock winding devlic In the 
form of a self cuntulncd unit Httiicbnbic In 
the spindle of the winding barrel of the ilutk, 
and bodily removable tbercfroai whenever de¬ 
sired. 


Pertalalogr to Velilclea. 

DEFLATING DEVICE--W. F. HpricK. 
Stlrkney, B. D. ThU device Is for nsc with 
the air valves of pnenmatle tires, wherein 
means la provided for opening tho viilve, and 
having means In conueetlon tberewitb for 
gripping tbe threads of the vulve rasing to 
hold tbe valve open to permit tbe air to dis¬ 
charge therefrom 

BOLT FABTBNING.—nshDlN C. Bmith, 779 
Congroaa Ht., B. Fiotrolt, Mlcb. Thla Invention 
la a bolt provIdMl with a lever loek or fasten 
Ing for use In plsee of u nnt, the same being 
adapted for general use us n substitute for 
threaded bolts and nuts iiud Isdiig |Mrtleularly 
applleshio for seenrliig Ihe hows of autoniubile 
tops In aueb manner thnt they may be very 
qulekly and very raally loeiited aceurely or 
detached. 

VEHICLE TIBK—R. L Lrach, I> O Box 
IR, tlonolulu, llawnit. This Inventor provides 
a raring for a pneumatic tin- tbe aurfare 
whereof ia tin|M‘rvloun to pmiclniv and the 
body whereof holds the pnenmiittc tube ugnlimt 
undne or nntwirulated Inflation strains; and 
provides a simple, elOoleiit and ecoiioiiiliHl furm 
of construction 

TRACTION WHEEL.—A HtiPVM W, Mutual. 
Oklo. ThU invention Is for use with agrlrul- 
tural implements, truetlon engines and for like 
purposes, and refers more luirtleulnrly to a 
traction wheel having a rim and n plurality 
of ground-engaging iiiemlH'rs associated them 
with and adapted gravllatlouollv to saanme 
projected pc'sIGons In advance nr bnck of the 
point of contact between the wheel and the 
ground 

Designs. 

DESIGN FOn A LAMl' RIlADE-.L, II 
Nami, care of Tllfanv Furnaeea, Corona, N, Y. 
N. Y. In this ornamental design fur a lamp 
shade tho top and bottom are of a hand like 
fununtton, the material fumilng the Imdy of 
the shade belog of an uneven yet attractive 
(I lea ted design 



world, who assist In the proseeiitb 
and trado-insrk applleatlons filed 
tries foreign to the Imiletl Stutea 
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Whiting-Adams 

CBinunD 

BRUSHES 

Always Suit—Never Fail 

Onr 10,000 Kii^ anl Sies of 

WHITING-ADAMS 

HottMhoia, Mid oUmt BtimIms nad* 

For S«le Everywhere 

JoHM L WiHTim-l. J. Abrhs Co. 

OMI WHOLR CITY RCOCR 

m to 710 iOntON AVt, lootM^ U.tilL 


MOCKESSSSBS 

rOVNTMN Mlf 

For ChrUtmMi 

G ive a Moore** and you are 
■atUdled that your fttft I* the 
beet of It* kind and will be u*ed 
dally with conatantly Increaelnd 
pleaeure. You may buy a more 
eipenalve preaent, but none that 
will be valued more than a 
Moore'* Non-leakable fountain 
pen. 

There’ea Moore toault every hand. 
Fi.r aale by dealers everywhere. 
jimZh!!!!!? Mwn’j ;■ mmMkmth 

Afflericaa Fonntain Pea Ca. ,ihi*wm 

AJm. CwUw * F«l», SdDM AimK 
Itl D w— Mr » Sdrwt _. Baaiia,MMi, 

ELECTRIC UGHTING FOR AMATEURS 

>w a tmall and ample exparimental initallalion can 
act up at home, ^leotific Amencan Supplement 
51. Price 10 centi. For wle by Muiin & Co., 


HOW TO BUILD A 5 H.P. GAS ENGINE AT HOME 



la Scitnitfic Atnertcan Supplcnuntt. 
ihorouahly how a five hone power 
drawingi are publiihed, w*h exact dii 
Supplemenit, Twenty Centa. i: 


ne power gu engine can be built at home. Coiulete working 
ah exact diraeiuioni ol each pan. Q Pnca by mail for the two 
I! ^ Order from your newalealer or from 

, PUBLISHERS, 361 BROADWAY. NEW YORK 


YOU NEED IT 


You need it be* You'll like it be¬ 
cause it tells of the cause it is profusely 

world’s advance in a iUuBtrated--because 

fascinating way all it tells of things real, 

its own >-*- because living men and wom- 

you cannot keep f ul- en iuive done or are 

ly informed without trying to do — be¬ 
lt-—because, as Jack cause it tells its true 

Ixmdon said, there stories in a simple 

is “Nothing like it,” and interesting way 

and because, as —because it makes 

Luther Burbank HHHIHHHi real achievements, 

“s? TECHNICAL 

KVi woRi n » 

tells of - _ ^ shows 

MAGAZINE 


find In no **Mon 

other 

magazine, and yet 
they are things upon 
which the future 
progress of the 
world is to be found¬ 
ed. It covers fully 
the discoveries of 
science, the achieve¬ 
ments of inventors, 
the feats of engi¬ 
neers and explorers, 
and the opening of 
every new field of 
human endeavor. 


*Mor« FoBCinatit^r I 


iction'* romance 
in the 
world is the story of 
man’s ceaseless fight 
to conquer and use 
the myriad forces of 
nature—because it is 
clean and clear and 
always far more in¬ 
teresting than the 
average run of fic¬ 
tion, because it is 
wonderfully illus¬ 
trated. 

Jsst Sets Can aaiSM 


nitMii C«nto P«r Copy A Dollar-Fifty Por Yoar 


U Itaw VMrii-SMk Sfii amB Omml Bum, CM **— 


YOU'LL LIKE IT 


I A New Anerteui nytaf Bait 

I (Oanotuded /ram pop* 4M.) 

I on tbe Wrl^t biplane*, Inatead of b«li« 
j mounted on the extenMon of thO tot^I ■* Ih 
most other flying boat*. A mwdal giutd' 
rsnguUr tapered float 1* mounted beneath 
, the boat about halt way between the tet- 
I ter and the end of the plane, on each Hide. 
On the usual flying boat cyltndrioal floats 
are placed at the end* of the lower plane. 
The seats for the pilot and paasenger* are 
located In the hull Just In front of the 
lower plane, and a superstructure Is fitted 
giving the hull much the appearance of a 
cruising motor bout A starting crank Is 
arranged conveniently behind the pilot'* 
seat, and tlie craft 1» equipped with an 
electric motor starter, muffler, anchor, 
whistle, and other flttlugs used on motor 
boats. 

The power plant of this new boat con¬ 
sists of a fl-cyllnder, 00 horse-power 
Wright aeronautical motor, which drives 
the twin propellers by the usual crossed 
chains. So efficient Is the flying boat that 
a speed of quite sixty mites an hour has 
been attained with two people on board; 
and It rises from the water after traveling 
a distance of less than two hundred feet. 
The speed attained with 60 horse-power 
shows that the machine Is more efficient 
than the usual tyiie of flying boat In which 
u motor of from W to 100 horse-power Is 
generally used. The machine has shown 
itself to be very stable in winds and to 
be readily steered and controlled, for Mr. 
Wright has frequently piloted It above 
the Miami and Mad rivers, which are nar¬ 
row winding streams In the vicinity of 
Dayton. 

Another (Mint to be noticed about this 
new flying boat is the location of the seats 
high up In front where the spray does not 
strike the pilot or passengers, while the 
motor Is well protected behind the latter. 
On account of the high freeboard and thor¬ 
ough covering of the bull, the boat should 
be able to live In a comparatively high sea. 

Baalbdt the Mysteriotu 

(Comitvdsit from past 

on a raised platform resting on substruc¬ 
tions. The tlreat Temple lies 44Vi feet 
above the level of the plain and Is the 
highest iiart of the entire Inclosure, while 
the Great Court was only 23 feet lower 
down. An inclosing wall, the mammoth 
atones of which have been the marvel of 
engineers for ages, deserves mention. The 
lower courses of the wall here are built of 
stones of moderate dimensions, but they 
grow rapidly In slse, until we come to a 
row of three enormous stones, the shortest 
being 63 feet slid the longest 66 feet In 
length, each being about 13 feet high and 
10 feet thick. The course of which they 
form iMirt is some 20 feot above the sur¬ 
face of the ground. They are the largest 
building blocks ever known to have been 
used by man, and a still larger one lies 
in the ancient near-by quarry, never hav¬ 
ing been detached from the rock beneath. 
This one Is 70 feel long, 14 feet high, and 
13 feet wide. Its estimated weight Is 
1,100 tons, and It Is calculated that to 
raise it would require the strength of 
60,000 men. It was probably Intended" to 
be placed in the cycloiieao wall of the 
temple Inclosure, but some suddmi war, 
pestilence, or revolution must have Inter¬ 
rupted the plans of these ancient builders 
or they would not have expended the labor 
of y^rs upon this mighty block and then 
abandoned It still unattached frpm the 
quarry. 

Baalbek's third and last rula la the 
pretty little Temple of Venus. It Is situ¬ 
ated some 200 yards from the other ruin*. 
It 1* an exquisite Corinthian building, 
with gracefully decorated Interior. Ow¬ 
ing to the peculiar arrangement of the 
Interior columns, It has the appearance of 
an octagon. The entaUatore ounported by 
these columns does not run contlttuonaly 
from column to, column, but wetidffii in a 
graceful curve almoat to the wall of the 
cell*, giving the whole an appeanno* «f 
Ughtnow and eleganee mealy equaled. In 
toe last century some attempt! at teneva- 
tlon were made by toe Otpek Ohririlan*, 
who converted it Into a ehnpeb d«dtcBted 
to 8t Bortam. It ia not mow, howerw, 
itted tor wonUn aad iutfl Mo ttpUH} 
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toriNe Ylto tiniie ttte ecto gum an cius| 
xMt off toouiffit tto eponefl toil oom and 
eoeafie tto pit<^ thmudi tbe piate iron 
^nia Umt ia now atoppad and 
tto toi»-«ov«r doMd down, atorenpon tlw 
oil gpras to aet working, and ttaa oO to 
traiuffoRned Into oil goa, tbto being obliged 
' to ipaapi tbrougfa the heated ooha of the j 
two jceoeraton lu aaocaealoii. In thla wag 
all the light na well aa baavg hgdrooarbona 
are decomposed and the reatilt teal 
Rrade of hydrogen gas eoutalnlng from 60 
to »6 iwr cent pure hydrogen. Before the 
producer to actually working to deliver 
the pure gae to the rest of tbe apparatua, 
care to taken to evacttate the gas which 
wae already contained wltMn the pro¬ 
ducers, and the drat part of the newly- 
produced hydrogen la allowed to escape by 
way of a special valve which la fitted on 
for this purpose, according to a patented 
method. Iluring tbe usual working 
the producers, the passage of the gases 
.through the hot mass of coke causes 
the tetoperature of the coke to become 
eventually lowered, and when It cools down 
below a certain point there will be no 
more gas generated. When this la tbe 
cgse, tbe oil feed to stopped and the hot 
air blast again turned on so as to fire up 
the coke mass as was done lu the first 
place. Then the oil spray to turned on 
and the process repeated Thus the meth¬ 
od to an Intermittent one, and consists In 
an alternate operation of the oil spray 
and hot blast Firing up the coke by the 
blast usually takes 2 or 8 minutes during 
tfao run. that to, when the coke is iHll hot, 
then tho gas pmductlon lasta for about 20 
mtuuteo, and so on. 

From the second producer tbe gas goes 
by good-steed piping into a device whldh 
to provided with a water seal (shown In 
the first engraving) In order to prevent a 
back flow of gas during the period when 
the hot air blast goes through the pro¬ 
ducer. Care Is taken in all oases to«keep 
tbe hydrogen from becoming mixed with 
fllr, as to of course quite essentia). Tbe 
gss then passes Into the second car by 
means of coupled piping On tbe front 
end of the car to mounted a well-designed 
Hcrnbber which to designed with water 
flow so as to clear the gas of ull inpchani- 
cni Impurities such as ash or soot. The 
scrubber consists of a plate Iron case 
which Is filled up with tbe washing ele¬ 
ments of patented makeup, n water flow 
Iwlng introduced at the top, while the gas 
comes in at the bottom of the scrubber. 
Means are provided for effectively divid¬ 
ing op tite gas flow In small streams so 
that it comai Into as good contact as pos¬ 
sible wltb the water. 

Next (he gas comes Into a cleaner which 
works on a dry pruoeos shown In the illus- 
tratkm, and 11 Is designed to remove any 
HUlphnr comitonnds contained in tbe gaa 
Here tbe cells of the cleaner are filled up 
with a suitable comimund which acts as a 
filter for the gas. For some uses of the 
hydrogen, the purifying process can stop 
at this imlnt, as the gmkto sufilcleDtIy pure 
for many Industrial uses as mUy bo aeon 
by the following analysis: 00„ 0.0 per 
cent; O, CO. 2.T! OH*. 0,0; Bt. »«*0; 
N, 1.8. T^o specific gmvt^' of til&h gas tg 
about 0.10. For such purposes It to not 
necessary to free the gas from carbon 
oxide or nitrogen, Next the gas to freed 
from moisture by gending it, through a sul¬ 
phuric BeKl dryer iflctured tn tbe small 
eugrarlng and moanted after the other 
two deviees upon the car platfiptvn. luMt 
cuMOs g hflktW Bmiaee tor temoriiig Hiej 
d^fhea^oxitto, the furuitoe being hfgted hy 
/3%0B'tbe gas goto a .uooier. 
Whim to Mlt together wteh the im-rnm' 
Hto#,aaMbher, Ana^ to/then, 
ijdtoiV 61ft, ■wO;©’} (So •-•OA 

ito^r'»nmu. Sth ‘giv s* ;; 


fltolt hot twe ftoto ^ gtobt fellows the 
' etm^ and ettber nqppitoe it direct, or 
where too far Off, by a speeUl outfit pro¬ 
vided with sttol gas bottlea. To this end 
|a third egr can contain a oompreesor plant 
tor charging tbe bottlea. In any cate 
titoie need not be oanrtod to any very great 
dtotanCe lb order to reach the airship. 
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of paper when correepondlng about each n»t- 
tem ai pstcnti. eubecrtptlone. books, etc. This 
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tloni, as in many cases ikcy have to be re¬ 
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Shonld be given on every sheet. No sttentton 
will be paid to nnslgned quoriea. Pull blnta 
to eorreepondenti are printed from time *- '*— 
and will b« mailed on request. 


(12874) H. H. asks: Would a body 
weigh more at the eerth'e eurfsoe than any 2.000 
miles from the oenter. or lees? It seems to i 
ehould weigh mans 2,000 muse from the o 
than at tbe lurtaoe by Newton's law one 


"It a body h homo. 


national Bttcyolopedla; 
aeneous throughout, its 
oe oonosntratod at the oenter " A. A body hoe 
its greateat weight at the eurftoo of the ewth. 
Itt weight dlmlnlelieB ee It Is eai 
below tbe surfooe of the earth. The welgbt 

above the surfoca of the earth. ' 

Inveruo ratio of the squares of I 
the center of the earth. Below the surface of the | 
earth tto weight dlmlnlshee directly aa the dlMoaoe, 
from tn center of the earth. Thus at 4,0001 
mllM above tbe surfooe of the earth, which W | 
S.OOO inUae from the canter, or twice the dtatoaee { 
of tlie surface from tbe center in round numben. 
the weight la but one quarter os much m at the 
•urfoce Twice the dlstanoe, one-quarter of 
eUrfooe weight. But at 2,000 miles from 
canter of the earth, whJcb Is 2,000 milM be 
the lurfooe, or half way to the center in roi 
number*, • Isody wlU weigh half aa much e, 
the surfooo of the earth. This eanunee that the 
earth is of the ame density everywhere oe at the 
enrfaoe. It I* explained os followi A body 
3,000 mUes from tbe oenter of the earth is on the 
outildo of a ephens whose radius h 2,000 mll« 
The rest of the earth at a greater dletance from 
the center than 2.000 miles ceaeas to have any 
eiriert upon lie weight. In this ephens of 2,0001 
mile* radius there U one eighth oe much matter 
ga In the whole earth, and for tUs reseon tbe boU 
rrould be ottrooled and would weigh one eighth 
M mufsb, but oe U Is half as for from 
It would for that reoeon weigh lour times os much 
os on the surfooe of the earth, and four times 
an olgbth hr a half, eo that a body half way down 
to the oenter of the earth weighs half os m«ieh ea 
at the eurfoee. If the earth It of a uniform density. 
Your statement that tbe moan of a body may be j 
oonoentratod at the oenter requires 
quoUfleation that Its aUracUon upon another 
body outside of Itoelf Is os if Its matter were 
of the 

earth a body has 
of llki earth 

attraction upon it A body anywhere within a 
lo weight. A body at the I 
center of the earth is In odtoct In such a position. 

(12875) C. W. B Id a “ttefenoe” 

article In a recent Hunday paper the writer sold 
that It a stratum of air tsould be carried to the 

would be so great that It would oondense the olr 
so It would bn heavier and more solid than the 
■ t would thus remain there, the water 
' It os If it won a solid. Now 1 sup- 

deptba. Henco If a stratum was at 
■ by that writer. It would 
he water, and all above 


MS at tbe surfsoe. Which. is right? A. 
Water is about 800 times os dense as the olr at 
' s surface of tbe ocean. If air oould be carried 
the bottom of the sea It would be eoraprueed 
about WW times and would tben be mudi denser 
water, so that It would not rise again to 
the lurcooe. But It is obviously itapoeslble to 
carry air down to the bottom of the tea, open to 
imsure of the water. The statemoot whldh 
quote says "U tt oould be carried " Thwe 
is a Very big "If to It. What you soy regarding 
s statement is also very true. You also have 
"If to youcs. It air were at Um bottom of the 
It would still be dissolved, not absorbed, 
to toe wttor oe tt ki at the eurtnoo, and co would 


a to oUowM to 
* upon n BiMnl vewisl, and the riee of tetn- 
B of the watsr It eontalM la detenntoto 
- Yme. Probnhly the bMt walk to thiki 
ndotw br tor. O. Q. Abbott dfVlto 
d Obeervatory to Uto Oamegto. 
h to Walhtottod. D. 0.. with hU stttor 


»Ito totoTMtitf to tlto woto you OM dWgto 
«w Vtotot to tt fMtp ton ktottiMiiton inMitatkm. 

^-toshowthtothebeattoto* 



Why should you 
not be braced up 
by Sanatogen? 


I F you are bound down by routine and the destroying 
worries and anxieties of a business or profession, you 
will do well to follow the example of thousands of your 
fellow men and women who have found mental and 
physical regeneration in Sanatogen. 

They have found Sanatogen to be, 
not a stimulant, but a true recon- 
gtnictor of blood, tissue and nerve, 
a creator of real and fundamcnul 
strength. 

Compounded of purest albumen 
and phosphorus under letters pat-* 
ent, Sanatogen is a natural and 
hMlthful food and tonic. It docs 
perfectly and without reaction what 
so-called tonics do imperfectly and 
with damaging after effects. 

When you take Sanatogen you 
take what has brought new relish 
of life to countless men and 
women, what has won admiring 
comment from over 18,000 phy¬ 
sicians, who have noted its won¬ 
derful effects on the nervous and 
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‘‘Nerve Health Regaued” 

If you wish to learn more about S.ina- 
togen before you use it, write f .r a nrpv 
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comprising facts and information of tli; 
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TahM or the dyitaattd faoWf to tho «bl> Mid 
flow of BattoBM prodMiM asd the ** aW tofl 
of otolUaetloaa Tto leaott of the awthoi^a Whw 
baa been to ouuflria hin to Un iMttat 
loutloel and eoooonilc uNttoto of e 
_been wry letoely deteraitoed by the 
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luch advenoemeiit wee made And Dr Woode 
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of the period and the parallato tumtofa i 
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alBrm with the author that tho maeter key of 
htotory to heredity and then follow him to the 
extant «f hohUnit the heredity of the relynlna 
monarch reaponalUe for national proaperlty or 
dtoaater or not oertaln It to that we ahall profit 
by the atlmulatlng ouGook and the careful rO'j 
aeerch and aummarlaInK of a faaetoattog eotiune. 
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A Text Book for Colli^ Mid Teobsiohl 
Sohoole By William S Fnmklin Bairy 
MeoNutt, and Roltin L Cha<rlea of 
Leiusb Univemty South Bethlehem 
Pa Publiah^ by the Authors 1918 
The writera of thto text have endeavored to I 
develop their aubject to the almpleet poaalUe 
Her to order that the atudent may 


the prlndplee 
of the explanation by the totroduotlon of exterior 
algebraic developmento and frequent groupe of 
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list Our Combination Club 
Plan which insures this sav¬ 
ing; is clearly explained in our 

Big Catalog 
Sent FREE 

Contains a list of 3,000 
periodicals at lowest prices 
Tells you how to get twice as 
many magazines for the same 
money and includes informa 
tion V ilu ible to aU magazine 
readers The 44 Bargaia 
Pages in this FREE Catalog 
contains all the best Buig> 
aame clubbing offers. A 
postal brings it to you Better 
write for it today 

BENNETT’S 

MAGAZraC AtatNCY 

116 Raadolph Si., Chkago, flL 


Bobool Hyuikme By Fletoher B Dree- 
elar PhD New York TheMaremiUan 
Company, 1913 8vo 309 pp iUue* 
tratod Pnoe tl 25 net 
In e well errengod text e ■peetaHet to Mfltool 
hygiene end eanltotloD of the United Stotoej 
Bureeu of Bduoatlon wu forth 
ent hygienic requlremento of aohool life and 
taito fuxt bow tbeae requliemooto nay be 
effidcntly end oconomlcelly put Into praotloe 
Ito ilmpile lengukge end tho evMimt wtodom of j 
whet It edvooetoa win eppeel to ' ' 

Aalde from the fundi^eatol 
aohool locmuoo oonatnirtioi a 
I to much that (be teacher can follow In to way 
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By William Timothy Call Brooklyn, 
NY W T (aJJ IBW 16mo 71 
pp Uluftrated I*noo 60 cents 
Obeoker playera and all who take ai 
to ktoka and catches will 
and movaa for which tl u author haa ransacked aU 
reooKta Tbare to probably no game of which a I 
auperfldal knowledge to more eaatly aoquired 
thee obackera yet tt to capable of a profundity 
of whieb the average idayer to entirely Ignorant 
Mr Oeil haa arranged I to material In groupa by 
tbomea tbua adding to to value of bit atudy 

Common Battekv Telephony Bimpli , 
nsD A Book for Praotioal Telephone 
Men and Students By Walter Atkliw 
New York The D Van Nostnuid 
Company 12mo 164 pp . 150 d' 
gram lUuatratioug Pnoe Si 25 net 
The monograph aaaumea a knowledge of tunda* 
mental prindplra offering a 
expoattion of modem telephony to the preotleel 
man The deacrtptton of eeehaage working Jm 
baaed largely upon that known as to 
system wblob to to lygtem la sreeral 
to British Poet Oflice. 

Twenty eionth Anncal Rbpobt or tbb 
Bureau or American ETBNOtoar 
1906>1007 Washington QoTemme>n 
Pnntiog OtBoe 1912 8vo 306 pp 
^UluBtrated _ 

"The report of to ObM W H Bohnas ehranl 
clea to work and condlttona of to Bnreau In 
to tuUeat manner During to year eoveredj 
by thto report reseerob 
New Moxioo Artione Oklahoma Loulaleiia. 
Mtoeiarippl. Florida New York and Ontario 
It will aurpriae most people to Mem of the eatoo- 
Isblng emount of w irk aooompUalwd by to etb- 
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the HUth AwMti ef the SeiMftiAe Amerkea 
Medel 

A ir ttae titte wme tm flue ewMfl oc tke sonwririo 
Aiiinin>Aii owdiil wlw sMfle, rartow devtCM i»eM> 
nflriUttttM to tfle tommittoB, anfl all tit* aiemtoen aeained 
to tUnk that Qw wa offarad tha atoat daii«er«. The 
aB B oO Mto l launchlae of UMoata and the diaoovery of 
flw Maatad to ba tha moat interaatlitc aubjacta pra- 
santoO. Vhe tavrtbla manaca of oooflagntloii won the 
Ttekotar ahi tha mMal waa glvan to a vary marltorloiu 
era detoCtfag davloa. Tha ptumllty of plpea leading to 
tha Tartooa holila and bunban with an electric oiierated 
Can to brine Qp the firat wmtfaa of amoka to the bridge 
baa proead Ita worth and cartlfled to tha Judgment of 
the avperta, hot the Bfeboat and Ita acceMoriaa still 
mnaln^ praautnably safe. Thera waa no danglr, the 
aHrtiaaa wontd bring all tha ablpa in the lanaa to attan- 
^thm whan the "8-0-8” signal waa flashed and all would 
ba aared. Bulla were aubdivlded and bulkhead doors 
ware closed from tha bridge. Tha aea was robbed of 
Its terrora. 

Mawspapera seamed to think that any oxploita- 
tl<m of the lifeboat meant some free advertisement 
of aome ftoak invention. All went well until there 
occurred ohe of the most cruel and unuecassary acd- 
denta In the history of the world. A proud slilp on 
her maiden trip waa wounded and sunk In a abort time, 
ontalliug a loas of atanoat Iticalcnlable proportion. 

Mow at this late date we have all reveraod ourselves, 
and the medal so mnOh esteemed on aocount of the care 
used In its award goes to the compan/ that for years 
baa beau harping on the fact that an adequate number 
of Ufaboata, euoceoafuUy launched would anve iMtsseii- 
gera and crew nntlt the arrival of succor summoned by 
wlreleaa. 

The Amorlcan tUuaeum of Safety as custodian from 
year to year of the HoucNtirto AiicaicAN and other 
medala given far vartoua Hchievemeuts, haa seen lit 
through Its committee to award it for the fifth time in 
seven yetra to the Welln Marine Rqulpment Company 
of Long Island City, M. Y., for “etBcleut and dependable" 
devices tor saving life at aea. The award contemplates 
not only a beautiful mechanical achievement in the 
way of a quadrant davit to which the aarvlvora of 
the “Titanic” dlaaater owe their lives in matay cases, 
but also a practioally unalnkable lifeboat, a uon-top- 
pllng block which does not foil after the boat has 
reached the water and an ludeatrucUble rope withstand¬ 
ing the atmospheric conditions for years. It is the 
Welln davit and the Lundln decked lifeboat that make 
up the principal element* of the award. Of coarse suf- 
flcleat litebodta must be provided for all, even If perfect 
ntechanlam for lowering and casting off and keetilng 
afloat have been provided. Herein was the fallacy of 
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the British Board of Trade rules. The "Titanic" com¬ 
plied with all the requiremeniH. but look at the result. 
Now we have llfriMata nested in pairs, athwartshlps in 
throe or more, atowCd on the upper promeuade deck 



Hu Sdentilie American MedaU awarded 
for the fifth time. 


as well as on the boat deck. This is all a step in the 
rlgbt direction. 

The Welln davit permits of one or two rows of life¬ 
boats either nested or in tandem being launched from 



Swinging out the upper of two uceted Lundln boots. 


either side even with a severe list to port or starboard. 

According to this invention the davit turns about u 
center moving along "guides, and its lower end is in 
the fom of a toothed quadrant, preferably circular, 


rolling on n rack. The weight of the boat nml its emi- 
teiits tend to make the quadrants roll on the raeUs, in¬ 
clining the davits more and more and at the same time 
moving them outward. The weight of the boat and Us 
live load tend to assist in swinging the boat out over 
tbe water. Two sailors can launch n boat cuntalniiig 
00 persons with case. The safety uon-tuppllug block 
prevents tbe fouling of tackle esiaatlally when being 
raised with no load attached to lower the companion 
boat 

The Lnndin lifeboat was a happy thought which was 
evolved after the “Titanic” disaster. The lifeboat which 
we illustrate is as “unslnkable" as a llfehoal can Is* 
made, it Is Imllt of steel with cellular iMdtoms and 
cannot be smashed, even if a heavy sea crushed It 
against a hull. The freeboard is high, and detachahle 
fenders prevent the staving in of the hull. Folding 
wentlier iKiards at side and end.i, tend to keep out the 
sea. The boat is divided into eight water-tight cora- 
jMirtments by transverse bulkheads which carrj the 
deck above the load waterline, thereby making the boat 
self ballUig by moans of scuppers through the bottom of 
each compartment. A manhole is provided lii each 
compartment for inspection and painting The ImmiIs 
are tested by actually imttlng sixty men in them and 
raising them from the ground or over the water. One 
of tho most Imiwrtant exhibits at the First Interna¬ 
tional ExiM>sUiou of Hafety and RnnUatlon was a pair 
of I.undln lifeboats In operation. There are other acces¬ 
sories such as lowering bollards, tilting chocks, etc., 
which concern tbe naval engineer rather than tbe lay 
public. 

The KciEKTirio Amebican Medal waa awarded on 
the evening of Itecember 12tb, at a banquet given In 
(he great ballroom of the Waldorf-Astoria, New York. 
Dr. Finley presided. Dr William H. Tolman, dlrwtor 
of the Amer'cnn Museum of Safety, showed interest¬ 
ing slides of this and other medal-wlnnlng devices 
Tliere were addresses by Dr. A. T. Hadley and Dr P. K. 
Hutton, Rurgeon-Qeueral fltokes and President Arthur 
Williams. 

Tho other awards were as follows: The Travelers' 
Insurance Company medals to the "A. K. G." of Berlin 
and the New York Telephone Company. The Louis 
Livingston Seaman medal to the I'nlted States Steel 
Corporation. The Ralhennn mwlal to the General Elee 
trie C.omi>Bny. The Harrlman medal was awarded to 
tho Southern I’nclfic Hallway, which was oiwrated 
for five years without tbe loss of a single pa8senger'.s 
life 

Prof. F. K. Hutton made the presentation. The 
exposition at the Grand Central Palace oi>ened on 
December 11th with a large attendance, which 8r>eak8 
well for "Safety First” Some of tho exhibits will 
he descrllR'd nud Illustrated In n Kul>se<iueiil Issue. 
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The puritose of this journal i* to record aoouratelu, 
timply, and intereetingly, tfce world'e progrea* tn solen- 
ti/lo knoujledge and induttrial achievement. 


The Decline of the United States Navy 

T he Uulled StHteh Navy 1« declltiinK Ender the 
IHiUc.v t)f tlip iirPNeiil admlnlHtratUm It In declin¬ 
ing at n rate, whleli, If mnlntHlned for the next 
four yearn, will place it in the fifth mwltloii, below 
Eraiiec and Jiiiinii, and will reduce the I’nlted .^tatea 
from It ilrnt-oltinn Iti h aecond-clUHn naval power 
We have on our desk n tmlillc ducumeut, allowing 
the relative poHlllou lii aea Htrcnglh of the I'nlted Statea 
Navy, which la inihUahed by the (Joverumout at the 
cloat) of cHoh year, nud la ai'iit out for the iuformatlon 
of the taxpnyera of thla country. The document la 
headed, “Ottlce of Naval Inlelllgonce, Navy Depart¬ 
ment," and It Ih prefaced by the following statement: 
"In order to answer tlie fre<inenl Inqulrlea of aocletles 
and iieraons throughout the country luteresteil In the 
malnteunnee of the navy and lla relative atrength and 
ImiKirtance In compurlaon wllb foreign imvlea, the fol¬ 
lowing Infiirmiitlou hiia been oomptlod." From Ita tables 
we Uairn thui tireat Itrltniii liiia built and la now build¬ 
ing waraldpa of a total tonnage of 2,ril)l.Utll tons; that 
Uennany Is represented by 1,1S1S,20H tons; the T’nlted 
Mwtea by 1>21,M44 tons; France by 87(1,156 tons; and 
Japan by TUlt.OUIl tons. 

We nay that the United States Navy is declining be- 
cause a compurlaon of thla document with thoae lasiied 
friiin the same otilce In previous years shows that, 
whereas two or three years ago (he I'nlted .States Navy 
atom! second In strength, with a divided lead over 
(leriuuny, and France and Japan were ao far behind 
this country as to la* enllrely oiilclnaaed, conditions are 
ao far chungeil that to-day the German navy la one 
third mure powerful than onra In total tonnage, France 
la crowding ua ctoaely for third position, and In 
three or four years' time, at the present respective 
rates of construction, Japan will have a navy equal If 
Hot «ur«*rlor to our own. 

We make tlieae statements unreservedly; for they 
are bused on cold governnieutal statistics. Anyone who 
reads these lines la at lllierty to write to the Navy De- 
twrtroent and secure eoiihm of this documeut, aud 
prolwbly of those of the few years prtvedlng. 

The decline of our Navy, however, la more serious— 
far more aerlous-—than la shown liy these mere figures 
of total tonnage. The building by Great Hrltaln of 
the first dreadnought a flsw years ngo established an 
entlrel.v new rating of naval strength. The all-blg-gun 
dreadnonght of ttie future will be tbe dividing factor 
In a iiinal camiailgu. More than ever tiefore, the ship 
aud tbe guii will decide tbe fight. Our gunners are 
doing good work In target i>ractlce; but the writer 
has direct evidence that It Is no better than that In 
some other navies, and not nearly so good as Is being 
done to-day In one particular navy. Therefore, In a 
future seaflght the nation that can string out the long- 
eat line of ilreadiioughts. carrying the greatest number 
of long-range arroor-plercliig guns, will win the fight. 

Having this In mltid, let us see how we stand. Groat 
Itrltalii tb'doy has Imllt and is building 42 dread¬ 
noughts; Germany, 20; tlie I'nlied Htates, 12; Franci>, 
11; and Japan, 10 dreiuliioiights. 

Wo commend to the attenttoii of tlHise members of 
Congress who waste the time of the nation In foolish 
talk abiHit tbe sin of building big guns and ships to 
carr,v them, the following indisputable fact, namely, 
Ilia I If, In a couple of yeara' time when all these slilijs 
are completed, the j'ii#rd Htates Navy should be sent 
out by this same Cifcgresh to meut the amdDought fleet 
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of Germany 1» a atand-qp fight. It would be doomed, 
not merely to defeat, but to absolute annihilation 1 To 
the small-navy men In Congress, wo commend also 
tbe eonslderatlan that. If they dhipatebod our fleet to 
fight either that of France or Japan, we should prob¬ 
ably win, but at a cost of loss In ships and damage to 
those which remained afloat, that would relegate us to 
the third-rate position occupied by the Russian Navy 
at the close at the Russo-Jaiutnese war. 

The silly talk about “naval holidays,” the “criminal 
expenditure for battleahlps,” tbe “combination of war¬ 
ship building firms to promote war scares,” to say noth¬ 
ing of tbe unctuous moralizing of the editorial writer 
who comes late to his desk and la bard u|i for a subject 
—all of this aud much more Is due to a total mlsuuder- 
standlug of the purposes of a national war tle<*t The 
money put Into a country’s nary Is spent for national 
Insurance. To preserve the peace, iirosperliy and honor 
of the I’nlteil Htates, we are at present Investing aliout 
one and a quarter per cent onlu of the national wealth 
Ilf this country In our Nav^. la that a wicked ex- 
(ravagance? 

The present deplorable decadence dates from the 
time, two or three years ago, when Congress refused 
to continue the policy of building two laittlesliliai a 
year—an addition which our Naval Board had decided 
was large enough to maintain the navy at a strength 
Hufflcleiit to meet Its resiiouslhilities. In two succes¬ 
sive years, Cungresa so far lost sight of Its proiior func¬ 
tion us to play fast-und-loose with this recommenda¬ 
tion of Its naval experts and cut the approprlatlou 
from two battlesbl|)H to one, although making no corre- 
spoiiilliig ri<ductlon In appropriations for auxiliary ships. 

Wo had hoiHs] that the new Secretary of the Navy, 
whoso work us the Editor of a {taper should, at least, 
have developed In him the habit of taking a timnd isiiut 
of view on all subjects, and ospedatly on those of a 
nailoiial character, would have loyally followed the 
isillcy and adopted the attitude of his able predecessor, 
and Iviit bis whole energy to restoring the material 
strength of our navy to that standard which the Naval 
Board had so wisely advised. This he has failed to 
do; and In his recent recomiueudntlons to Cktitgress, In¬ 
stead of asking for the four battleships decldtsl utsin 
us necesstiry by the Naval Board to rei>alr the deficien¬ 
cies of the two previous .vears, he is asking for two only. 
Mr. Daniels lacks a true t>ers(i«ctlve and a proivr sense 
of proiKirtlon. We wish that bis eloquence on behalf 
of his |iet Idea, g(K>d as It is, of making our wnrshitis 
more than ever schools of training for young men, had 
iHsm directed to hammering Into the beads of CongriMs- 
men the really big facts of the naval situation as we 
have uutllued them aliove 

It has l)een the privilege of tbe writ >r to live aboard 
ship for extended jierlods and get into quite Intimate 
touch with the soameu and marines. He found them 
to be a remarkably Intelligmit end well educated class 
of young men, who, while they fully appreciated the 
opportunities for instruction {now afforded and pro¬ 
posed to be extended) offered by enlistment, were fur 
more Interested In the question of the bitting power of 
Iheir particular ship and tbe ability of tbe fleet as a 
whole to “whip" any equal fleet to whldi It might be 
opiKMied. 

The .SciEHTiFic Amkbican is heartily In favor of 
everything the HecrePiry cah do within reason to render 
the life of the euUsti>d man attractive and uplifting, 
but we caunot but feel that In tbe promotion of this 
particulor object, Mr Daulela Is losing sight of the 
larger things, and failtiig In that broad Infurinatlon 
and statesmanlike loilnt of view, which should lie the 
Indlsiieusable characteristics of the head of this great 
Institution. 

The Scientific American in Oar Schools 

F rom its very first number, published nearly 
si>venty years ago, down to the very last, the 
HfiENTiric Amebican has l»een essentially a perl- 
islical of Instruction, ond, we hope, a distinct eduoa- 
ttunul force In this country. As a scientific newspaper 
it has endeavored to set forth simply and accurately 
the uebievemeuts of lerhiiicully Informed mm, the world 
over. Si> rapid Is the march of science, engineering, 
and Industry that the textbook of to-day Is all but 
obsolete to-morrow, and so enormous Is tbe amount of 
material presented to learned societies for considera¬ 
tion, that even university lecturers find It dlfflCUlt td 
keep abreast of the advances made in their own Spe- 
dal field. Only a popularly worded periodical, wbkfii 
exists for the sole purpose of digesting the results of 
scientific Investigation and of presenting them In sucb 
form that the layman may read them understauiUngly 
can really supplement tbe class textbook, lu the ooul^ 
of time the HciBimne- Amkbr‘am has become, lia a i«- 
Bult, something more than a Journal to be road during 
an idle hour. It has beismie in truth a ki|t^ Of popular 
llUistrated weekly, encyclopedia n# tochuplogy, and as 
such It is treasured In perawnept bound -form not onlJ( 
in the ribraiies of the more Imisirtant ecbools aud tthl- 
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knew that many a young hiB li* isWlyad fcfe Iwid 
accurate Impraealon of the Thai: wo^ 
the pages of the HonWTiFlO AMUUOkWi 'i*’*'^’' 
a boy with a natural bent toward 
lug was encouraged by Its pagOS 1 
belief that among the ranke of-profL,„_-_. 
physldsts or chemists, he could aiceomtiUeh iHa 
most smwessfnlly. But w» did not know, aa the 
spondence revealed. h(»w very extenalvely Ihe ScfgflWWJ 
AMBBirAN Is employed by teachere in thdr fll^as hoRhS. 
One instructor made the articles 111 'thR |[minillil tlM 
subject of weekly essays to be wtltteB 1^ ht« 
unotimr used tt to illustrate laetures; a thttd '(flnAit 
seems tlmt there are many »ke him) aelecteis Hkg teMh 
Imijortant articles as they appeared from w^ te week 
for class room discussion, “IHie iMI^Ieot df Whe content 
“What are the Ten Greatcet Invitetlanli Uf Oar Thaer 
leut Itself i)ecnUarly well to class room work.. ,^o two 
thinking human beings are quite In accord on ihe. ten 
greatest Inventions of our time. Veritable debateg 
parently ensued lu many schools throughout thoebUhtty, 
If we may Judge by the votes of pupils on the sahjaet 
taken by school teachers. 

Tbe gratifying Interest which was shown In the con¬ 
test leads us to ask school teachers If the Hoiaannc 
Amebican cannot be made even more effective for school 
use than It Is at present While the point of view 
of an editor—particularly tbe editor of a txipular oelen- 
tlflc Jounml—Is not unlike that of a teacher in autny 
respects, nevertheless the suggestions of teachero oboald 
prove highly lllumlnatlug. The Editor of the iilonm* 
TiTic Amebican would therefore appreciate It if thoiM 
teachers who arc In the habit of using the HcimrTinc 
American mure or less regularly In their work would 
set down their thoughts on tbe subject and send them 
to him. 


Napoleon am) SeJenee 


W E think of Nuiwleou as the great Lord of 
War, the butcher of human lives, the build¬ 
er of a great empire, built only to tall even 
tiefore tbe death of its founder. 

It Is well to remt-mber that his genius was great 
lu also other, more lastingly fruitful flcMa He was 
not only a great warrior, but also a great BteteSBMUi—- 
and as such bo did not fail to realise tbe Importance 
to the community of arts aud setenees. 

Writing to the astronomer, Orlanl, from Milan, which 
he bad entered In triumph, Napoleon said: 

“The sdeuces which do houor to the human mind 
and tbe arts which embellish life and periwtuate great 
m-blevemeiits for posterity, should be espcolaUy honored 
under free goverumeuts. 

”... I Invite tbe scholars to meet and to give 
mo their opinions os to the menus that should be taken, 
and the needs to be ftilfilled, In order to bring new 
life and activity Into tbe sciences and the fine arts. 
Those who wish to go to France will be received with 
distinction by tbe govemmimt. Tbe French people set 
H higher value on the acqulsltlou of a skilled mathe- 
mattotnn, a celebrated painter or a distinguished man 
of any profession, tlmu Uiwn the possession of the 
largest and richest city." 


A Remarkable Aerial Cableway, about 75 AiliM 
long. Is soon to be built across the mountain barriers 
separating the famous Vale of Kjutemlr, In the Indian 
native Htate of Kashmir, from Ae plains of the Bunjab. 
It will be by tar the longest cableway in ttte world, aaya 
n consular report on fhts subject; the longest at parent 
being one of twenty-two miles in Argentina. The plan 
of constructing an ordimlty railway lute Kssh m i r IMW 
been pronounced Impractk^to on account of tha toOfe 
imnglomerate nature of the sOtl in this patt of the Bttea- 
layas, which causss InnwnenibJe sHpe hUd Hih 
of bqge bonidera with eVhfy heavy tklii;' 
carrlafC road Into Kashtatr, extendUiy idtettit itt 
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the ■teatest dMBculty, and''with 
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lMIw«3r Cto&p«jqr iMur fiat Is amtoe two oKjMiriaiMltkl. 
4t0BitQiOt', OMk aotiaiiMilt of four «w«. The oon 
fatte# drtrtjeo); m 4 Ut^ted Uwougtwut 

4dfotrlo«ay, Wood ho* ^ i^tioaUy eSminoted 
th^ ItaifU' OBiy wooden oona^tioa ii 
th^ footdwwdoa tiM eutsido, 
ttnIHW ^e«U«do In dnieri0*.-^OuriJ« the flnt 
qinirter of ,1813, 138 penoiu were IdOed nod 3,828 
worn inJowd ia tmin Ooofdenta. In other tfawt train 
necMoita, iooluding noddente to employee* and to 
pMUngere and treqMMaere, 3,086 were kilted, and 
17,194 were iniured. Induatrinl aeoidrata on nulroada, 
not Involved in train operatloiM. aooounted for 97 killed 
and 28,812 Injured. 


Maataea aa Itniiaaiiiea and Trainmen,—Under in- 
atruotiona Ihnn the War Department, marinea from 
the marine barraoka, Camp ElUott, I. 0. Z., Panama, 
are idyinc to and fro on the regular paeaenger tnUn 
edglBeB the Panama Railroad, armed with letters 
reoueetlng engfoeen to give them all poadblc inatruo- 
tloaa native to engine running, eto. Thia movement 
ia being inaugurated for the purpoae of having men 
in the marine aerviee who oan be promptly put in on 
milwayB in an enemy’a territory to handle motive 
power and traina for the tranaportation of troops and 


proviriona. 


The Great RsUway Tnnnela of the Werld.—The 
world’s greatest tunnels are to be found in Europe, 
and a brief summary of these in the Engineer shows 
that the greatest is the Simplon which is 12^ miles in 
length. Two, the Bt Qothard and Ix>tschbeiy, are 
over miles ia length. The Mont Cenls is a little 
over 7 miles in length. The Arlberg, in Austria, is 
8)4 milM Jong. There are four tunnels between five 
and six mitm in length, five between four and five miles 
in length, seven between three and four miles, and 
sixteen tunnels that are over two milu long. The 
longest tunnel in this ootmtry, the Hoosao, ia four and 
one third miles long. 


Luaeh-eoiwter SaOread Cara.—Few improvements 
of late years aifeoting the oonvenienoe of the railway 
passenger are more important than the innovation 
now being made by the Pennsylvania Railroad in run¬ 
ning between New York and Philadelphia a steel lunoh- 
oounter oar. All travelors between big oities on import¬ 
ant fast trains oan bear testimony to the inoonvenienoe 
of wadting for a seat in the dining ear. The lumdi- 
oounter oar will lie a great saver of time, and wilt obviate 
much inoonvenienoe and irritation. It is 80 feet long 
and has a mahogany oounter running half its length. 
Twenty-one persona oan be seated, and the oounter 
has every oonvenienoe, even to a cigar humidor. 


Subway Line for Milan.—The principal oities of 
Italy are eoasidering the matter of installiiut subway 
lines in order to handle the everdnoreaeing trafflo. 
We have mentioned the reoent project for a subway 
of some length at Naples, and it is now stated that 
the oity of Milan it oonsidoring the feasibility of running 
a subway line. The muoioipaUty appears to be in favor 
of the new soheme, especially beoause in the inner 
pert of town there are many narrow streets which 
hinder the proper extension of surface traction lines. 
One drawbsok toward oanying out the engineering 
work on the tunnel is that the subsoil is not of a very 
good oharaoter for this bind of an enterprise, so that 
some speoial measures wiU probably need to lie taken. 


Giant CoiTer-dam fer (he BgaltaUe BuOdlng.—A vast 

roinforoed conorete monolltbio foundation is being 
built entirely around the area upon which will be ereoted 
the new Equitable Building in this rity, a struoturo 
which wiU Qontaiu one mitlion square feet of rentable 
floor space, and will tower aloft to a height of thirty- 
six stories. The coffer-dam will be a solid oonorete 


wall, six feel broad and eighty feet deep, extending 
eighty feet to solid rock. This will be (he largest ofBoe 
building yet oonstruoted. It will weigh over 300,000 
tons as against the weight of 103,000 tons of the Wool- 
worth Building, 188,300 tons of the Munieipal BuUd- 
ing, and 82,580 tons of the Binger Building. The steel 
framework atone will weigh 43,000 tons, as against 25,- 
000 tons required for the Wooiworth Building. 

The Meat Bowerfol neetric LeeeMie^Ve«<^The New 
York Central RaUroad is having built for Its terminal 
rieotrie aerviee six eleotrio kwomotiveB ndiioh will be 
the most powerful yet oonsttveted. They will be 
eapaUe of devetoptng 2jQOO hOMe-pewer oontinuouBly 
or 2B0O hoeae-power for one hour. The equivalent 
tMtettve effort is 14,000 pounds at 54 miles per hour 
oaatiiuiowdy. or |30,000 peuuids at 4fi miles por hour at 
the one-hhnr tariOg. Each loeainpt(ve ean haul, if 
neeapssry* a l,30Q-toa train on l^al tn«k, continuously, 
at 80 hour, They ste iaimliited tor 14100 

iratlir to sMe tiimn ia tbO ftttom, aboold it be desiredi 
to Ojp^fabn this voltage. Thsy are heing hnOt by the 
k , Oompsjuy ak fiWbenecMy- They 
iltovn a ^Idfjbsr effleieitey toan any other Uglnveed 
nl«otiito.’'laito^tiTee yet tonetrasted. . 


SCPnflC AMERICAN 

He Next latenistieMl Oeolegleal CongreM will 
mset in Brussels in 1917. 

The 1914 Msettng sf the Amerlean AssodsUon for 
the Advaneemsat of Selenee.—The American Asso¬ 
ciation for the Advanoeraent of Bcienoe will hold its 
next oonvooation week meeting in Atlanta, Oa., from 
Deoember 29th, 1913, to January 3rd, 1914, under the 
presideney of Dr. Edmund Beecher Wilson, of Colum¬ 
bia University. 

C. Frauds Jenkins Awarded the John Scott Medal.— 

The Franklin Institute of Philadelphia has just an¬ 
nounced the award of the John Seott medal to C. Franeis 
Jenkins of Washington, D. C., tor reoent anhievemeuts 
in motion pictures. This is the seoond award by the 
Institute to Mr. Jenkins for original researoh in this art, 
the flrst being an award of the Elliott ('reason gold medal 
(1895) for the diaoovery of a suooesaful method for pro- 
jMtiug motion piotures on a targe canvas; whioh sub- 
s^uently made possible tiie thousands of theaters 
in whioh photo plays arc produced. Much of bis old 
experi mental apparatus was acquired by the National 
Museum some years ago, and is now on exhibition in the 
Graflo Arts Section. 

Standard Adopted for Weighing Predons Stones.— 

In a oircular reoently issued by the Bureau of Standards, 
Department of Commeroe, announcement is made of 
tile recognition by the Bureau after July Ist, 1913, 
of the metric carat of 200 milligrammes as the sUndard 
of weight for diamonds and other precious stones, and 
this standard will be used in the oertifloation of all 
carat weights submitted to the Government for eer- 
tifloation after that date. The Treasury Department 
also adopted this standard on the same date for use 
in the cuitoms sorvioe in levying the duties on gems. 
The change from .the former unoertain and indefinite 
cant weight, usually equal to aboilt 205.3 milligrammes, 
to the definite and simpler metric carat was made 
possible by the joint action of all the large dealers in 
diamonds, pearis, and othw ineoious stones, who, 
realising the ohaotio condition due to the various weights 
used aa a carat, decided upon the metric cant as the 
solution of the difficulty and agreed to put its use 
i^to effect on the same date. Not eo long ago nearly 
every dviUzed country of the world used a different 
standard of weight for diamonds, the article above all 
upon whieh there should be the best agreement as to 
the unit of weight beoause of the great value of the 
oonunodity. Reoently the movement for uniformiiy 
in the standard rapidly gained ground, and Spam, 
Italy, Bulgaria, Denmark, Norway, Japan, Portugal, 
Roumania, Switseriand, Sweden, France, Germany, 
Holland, and Bolgium, with the United States, are 
in the list of those oountries which now use the now 
international standard. England is tbe only country 
of importance in whidi the change has not as yet been 
made, but qpnsiderable progress toward tliat end has 
been made even in that oountry. 

The American Women’s Table.~The Naples Table 
Association for Promoting laboratory Research by 
Women was founded in 1896. It maintains a researoh 
table at the Zoological Rtation at Naples for qualified 
women students and sinoe 1893 has olfored every two 
years a researoli prize of 81,000. The Zoological Station 
at Naples was opened by Prof. Anton Dobra in 1672 
for the coUeotion and study of biological material. 
It has deve]o(>ed into an international institution offer¬ 
ing opportunities for independent research in general 
biology and phymoldgy. Dr. Reinhard Dobra is the 
present diroolor. The station provides all material 
free of coat and tbe Amenoan Women's Table is well 
equipped with neoessary apparatus. The Table is 
sometimes used by four or five research students in 
the coune of a year. The Ellen Richards Researoh 
Prize of 8l,000 is offered periodically fur the best soinn- 
tifio thesis, written by a woman, enilKidying new obser- 
vatkms and new oonoiusiona based on independent 
laboratory researoh in biologioal (including psychologi¬ 
cal), oheraioal, or physical srienoe. The seventh Ellen 
Richards Prise of ll.OCX) for the beet thesis written by a 
wuiuan, on a scientiflo subjeet, must embody new observa- 
ticQs and new conclusions based on independent labora¬ 
tory researoh in biological (including psyohologioal), 
ohemioal, or physical scienoe. The thesM offered in noin- 
petition are to be prerented to the executive oommittee of 
the asaooiation and must be in the hands of tho ohairman 
of the oommittee on the prize, Dr. Lillktn Welsh, Qoucher 
College, Baltimore, Md.. befme February 23th, 1913. 
.The title page of each manusoript must hear an aesumed 
naitte; the writer must send with her manusoript 
a seAlpd envelope ‘tontaining. her application blank 
sad supeneribed with her assumed name, Tho asso- 
eiltiipn reserves the right to withhold the prize, if tbe 
(faesee preeentod are WX. in the judgment of the regu¬ 
larly appolBtad board of exaaiioen, or by such specialists 
ts th«y may ohoose, of adequate merit to deserve the 
award. TIm deciskm wQl be announoed at the annual 
meetiiit in April, 1915, 
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Antomobife 

A Novel License Tag.—An automobile tag, the 
body of whioh has a particular color indiiiating units 
of one (lioiisarid or more and ufKin which n number is 
produced indicating units of nine liundred and ninety- 
nine or less, has been patonteii by Abram Wakeman 
of New York city, patent No. 1,073,004. 

An Automobile Funeral Car.--In a patent, No. 
1,072,664, Ida Kchinidt Marvin of Detroit, Mich., 
presents a funeral car in which a compartment to ro- 
eeive a casket is locateil in rear of the spaee for the 
chauffeur and a large compartment is provided in 
the rear of the casket space fop passengers. 

A Convertible Automobile Body.— Patunt No. 1,072,- 
394 has been issued to Frank E Plummer of Washing¬ 
ton, D. C„ assignor of George Plummer of the same 
place, tor an automobile body and presents in con¬ 
nection with a fixed front seat, a rear section having 
a removable seat and conviiutionai side.s and doors 
and slidabU) on the chassis to telescope the front seal, 
so that the Imdy may 1»> converl.ed from a roadster 
into a delivery or touring car 

A Simple Tire Tube Tester.—Tlu' patent No 1.071,- 
124, to Dover Stamping and Miinufai'turing Company 
of Portland, Maine, assignor of Horace K Whitney 
of Cambridge, Moss, shoas a tiilie tester whose tank 
has its bottom curved in vertical plane and a rod ad¬ 
justably connected to the tank extends upwardly and 
has its upper end bent to form a hook on which tho 
tube may be suspended and along which it may be 
moved in moving tbe lower part of the tube through 
the water in the testing tank 

Good Roads, Electric Lighting and the Central 
Station. —When modern good roads are rtally built 
and properly equipped they should bo provided with 
oleetric ligliting, to enable tbeJU to be safi'ly traverstsi 
by night as well aa by day, and when tlie elitctric wiring 
for lighting purposes is installed, it will bring with it 
abundant opjsirtuniiy for equipping numerous stations 
where batteries may be charged and held in roaditioss 
for every caller, ’Pile demand for current thus pro¬ 
vided during the non-jniak iieriod of tJie day would 
simplify very materially the flnaneial element in the 
equipment of the road with cleelricity, and, when com¬ 
bined with the ultimate busmoss of supplying residents 
along the route with light and ]>ower, should lead to 
a most extended develofunent of the el(<ctrical industry 
It must be remembered that altliough the kinemato- 
gtapb was well known for many years, tho immense 
business in operating moving-picture shows was not 
built up until a systematie and uommereial industry 
in the provision and distribution of suitable films was 
provided In like manner the rivil (levqlojimont of the 
electric vehicle will depend upon the creation of a sys¬ 
tematic roadside equipment of chargisl ami standardized 
exchangeable batteries, so that an mimtvliate supply 
of eurrent oan bo obtained as readily and as cheaply 
as a few gallons of gasoline Wtien sueli a field for 
business apja^ars Ixforo llie elwitrical development 
industries, it would siHim as if its exploitation would 
depend only uimiu tiie liin(< roquirwl for the construc¬ 
tion and installation of (he equipment 

Why Not Interchangeable Storage Batteries for 
AntomobilesT - The relations between the improvement 
of highways and I he extended use of mechanically- 
propelled veliicles arc very gt-nernlly understood, but 
it is iMssible that I he iii(lii(‘nc(> of the good-roodii move¬ 
ment ujMm the development of the electric automobile 
IS not so definitely pereeiviHj Alroadv (.lie increasing 
oost of gasoline is narrowing ihc giip helweeri tlie opera¬ 
tive cost of the (wo kinds of mo(ive power, and it is 
possible dial iinjirovenienls m the eflieK.ney and exm- 
venience of the storage liattery may iwt still further 
to bnng (lie power-cost of tho two t.vpes of maohim'S 
closer (ogedii'r There is an elemenl, liowever, in the 
supply of clcctnc curnmt for vehicles which needs 
extended adontion, if tho (loesibihlies of (his type of 
automobile are (o be fully realiziwl The oviner of a 
gasoline oar knows that wheisiver he may lie upon the 
road, he is not far from a source' of fuel suiuily, and 
that h<> ntHHls only to have his gasoline (ank refilled 
to be niady to oontinue his jounu-.v Tlie charging of 
an electric battery, liowever, is a Hinder of tunc, and 
the facilities for secMimig a supiily of current are by 
no moans so good as with the supply of liquid energy; 
gasoline “juice" is easier to gel, and costs less than 
the electric variciv ’rwo dungs are nwossary to 
remwly this difference First, n standardization of 
electric storage bal(ene,s for aulomobxle servu'c, pro¬ 
viding. say, tliree different sizes, so umfiiKl m dimen¬ 
sions and fittings as to be capable of immediate replace¬ 
ment for the exhausted battery in the corresponding 
type of vehicle; and, second, an alnindant supply of 
stations where such batteries, n'ady chargeti, may be 
obtained without delay, in excluuige for (he run-dowm 
batter}', upon a pa,vraunt corresjMuulmg to the amount 
of eleotnc energy delivered Snob batteries should 
be os interahaiigeable os milk bottles, and at a.s many 
points. 



Insjjecting Track Scales for the United States Gov©ril^i^|^,f. l-;, 

New Test Car and Equipment of the Naticmai Bureau of Standards ' , ' ' ^ / <| 

By Herbert T. Wade s * 


r of KtaiidurdH of the Department of Commerce, rt‘- 
cently has put Into service a special standard test- 
welKht car deslRned especially for testlnK the track 
scales on railways and the welffhlnK equipment of 
(train elevators and other eatabllshments where com¬ 
modities are weighed In hulk for the benefit of the gen¬ 
eral public, which unlike the great corporation la rarely 
able to protect Itself by otficial tests of the scales or 
weighing mechaulsm on whose Indicated weight they 
pay freight or purchase commodities In hulk. This 
test car differs from those customarily employed on 
Ameiican railways In that the test weights ate more 
carefully standardised and are used with a test truck 
only when the scHles ore under examination, Instead of 
the truck, car and weights together forming the teet 
weight. This has involved a apeclal form of construc¬ 
tion and equipment which waa eapedally designed for 
the Government after general plans by L. A. Fischer, 
chief of the Division of Weights and Meaaures, and 
G. Aa Briggs, assistant physicist in charge of the car, 
by A. H. Bmery of Gleubnmk, G<»n., well known as 
the designer and builder of the famous Bmery testing 
machine of the Bureau of Standards. 

The test car, which wae built by the American Car 
and Foundry Company at Wilmington, Del. and then 


The prlndpel feature of the equlpmeDt are tho teat 
weights, which are special castinga of selected iron 
whose weight has been ascertained wttb high predolon. 
These Include eight laoOO-pound weights and four 2,60(V 
pound weights, targe blocks or stabs of Iron which when 
the car Is In motion are h<dd rigid, twited firmly to a 
framework. There are also cases carrying an aggre¬ 
gate of 10,000 pounds in 50-pound weights to be used 
In testing wagon, stock yard, grain elevator of other 
scales, the car carrying a complete equipment for test¬ 
ing, examining and sealing all of the various types 
of scales and their weights of targe capacity. 

The standard weights and also the cases of separate 
weights are fitted with a special recess or socket in 
which a coupling connected With the cable of the over¬ 
head hoist can be Inserted and the welghta rhised by 
the tackle with safety and expedition. These weights 
were standardlxed by first securing a series of 60-poand 
weights calibratetl at the Bureau of Standards, which 
were used to derive a series of correct SO-ponnd weights. 
These having been secured, the 2,600-pound weights 
were then oallbrated, and thwie in turn were checked 
against each other and were used to standardise the 
lO.OUtvpound weights, so that when finally adjusted, 
correct on an average to one tenth of a tx>und in 10,000, 
they showed that the 90,000 iwunds of large welghta 


gear from motor to nxie:,«l»e;trw*.l^ii»-|# 
the track and take any. Jioaltioa 
, octtiq or the adjoining rail , , . 

Thte truck, which has a wheelhaae fif » 

5,060 iwniids and can bb used ha a test wuliltt ' 

hut If the hhdtest accuracy ta tMrad lb JIM first INliltalf ; 

on the scales over the various seotloil# tw 

then the Htandarfi weights 

and Its load to placed «gata on the iMMM M-ilw 

of tb« truck subtracted from the 

It'is not even necessary to use ^the.bniwl^ 

ard weights could Im .4bI>oidtaa dllie^ 

scales, but the tench ift mpst 

are 'tasted % id|^n« ■. yj 

each k am wtoviit spiitthMw or , 

idvely and ttotlog dm vfiil^ttaQ to 

The functions of the taut w^fdit car gro colMidMalfir : 
more eitonded than the ordtoury test tir«l|^t corf of . 
the rallroadi due to tb» Uiore etahonite equIptoeAt imfi 
the conditions under which It Is oiKWntad. Vhe bmt 
car furntahes properly katbenttestod wel|dlta Of, htcf* . 
denmninatlons, hitherto locklag, which serve *4 
ords to standardise other large weights fiy ^fiitaPt 0^ 
portoon. It affords (gg>ortunlty to test the aOaaraieff 
of targe capacity scatas and weighing nuiehliMtlr umd 
to commerce and Industry, by direct appMcadon itf its 



equipped by Mr Bmery Is unique In many respects. 
In appearance It resembles an ordinary automobile car, 
on which, In fact, It was iMittorued, being of flrst-cluss 
non-collapslble ctuistructlon, with United States stoud- 
ard equipment. It cost the Government gl4,0U0 com¬ 
plete, the testing equipment representing a much greater 
expense than the car Itself, and with Ita varlons aiqili- 
ances It is really a most thoronghly worked out me¬ 
chanical laboratory for the purpose Intended. With 
equipment the car weighed complete on the scales 172,- 
720 pounds at Brldgeiwrt 

It Is rated at a capacity of 100,000 inmnds according 
to railway standards and has an Inside length of 40 feet 
6 Inches, an Inside width of 8 f<>et 10 Inches, an Inside 
height of 0 feet 1 Inch, o height at eaves of 12 feet 10 
inches, and a width at eaves of 1> feet 2 inches. It has 
a coupler ahank 5 by 7, yoke atlacbment, K2 triple- 
brake valve. No. 2 metal beam, and Westlnghonse draft 
gear. 

The Interior of the car Is divided Into two compart¬ 
ments. One where the standard weights and truck for 
their carrying as well as the crane for handling them 
ore located and a smaller compartment In which are 
Inotniled a gaaoltne driven electric generator of 10 kilo¬ 
watts capacity supplying power for an overhead hoist, 
for the truck carrying the standard weights on the 
scales, and current for the lighting circuit of the car, 
there being also U small storage battoiy for this last 
purpose when the generator Is not running, it further 
affords accummodaGaus for the lasjtactor and hia two 
oaslstanta. , ' 


wore correct within an error of one pound or one inrt 
In no.flOO, which is tar more accurate than the toler¬ 
ance fur the highest Class of standard weights tested 
by the United States Bureau of Standards 

The hoist by which these weights are bandied Is the 
leading mechanical feature of the car. The track or 
girders from which the crane operates is carried Just 
nuder the roof of the car by special arches In Its fram¬ 
ing. Normally this Is stowed entirely within the car, 
but when a test la to be mode the large doors at the 
end are oiieued and the beams are slid out so that 
they overhang the end of the car sufficiently to enable 
the truck to he lifted out from Its imsttlou within the 
car dud the varlons weights as desired to be placed 
uptm It according to tbe test amount detdred. 

The hoist, of course, travels along tbe overhead rails, 
picks up truck or weight and traniqmrts it out above 
tbe track, where tbe load may be set in ptutlGon, the 
power t)eiug supplied from tbe generator and the con¬ 
trol effected by various switches, rheostats, and ropes. 
When it Is realised that weights of 10,000 ponnds must 
be handled safely and siieedily the care with which the 
overhead crane was designed is apparent, for the entire 
series is loaded or unloaded oa tbe truck well within 
30 minutes. 

The truck, which also Is carried vrithln the ear, bolt¬ 
ed rigid to a wooden framework when not to ueo. Is 
a six-wheel carriage designed to carry the teat Igfelghta. 
It has a 6 horse-power electric motor, which can be 
supplied with current from tbe gonerator through a 
portable, flexible conductor and by means of a worm and 


standard welgtato. It also enables the mostar actlw 
need to estaMtataing tbe weights of the teat cara at the 
various railroads to be accurately standordloed, and 
an examination to be made of track and other targe 
scales as they ore matntatoed by taeta either sfanifie 
or complete. 

With the’ new car the Governmwt offletata hope to 
determine tbe equipment and teats required properly to 
test, adjust and maintain targe mmles, as wril as otudy 
the mechanical action of tbe seatea to vetatton to tbeir 
proi>er derign and rimrgetor, apa kspeCially as regaida 
tbeir rating, for It Is bell^lbed that the nmnericq) nUilag 
of many scalea is far to exceos of tbeir actiMtl capacity. 

It Is further the Intentlaa of the Bureau of Staadords 

to study the question of scale opedficattoiM for the ^evp- 

er dsblgu and purchase of oeales by the ^«|e#eMmt 

and private Indlvldnala a«d to study 

and conditions in general With, a ridf tb fibe efiadwt'* 

tloa Of those factors whb* are condi^ve (so eijigtakei 

and bad welghtog pmettets. Btoolly to 

vartattona are to be exjtftctad With 

modlto add to aeonre sfa£l#3e aad . 

and ***** i/fmm 

With those ends in 'm ’ - 

.car hat Just made Its " 

and. preUmtoary, raaouii & IwiM Hk . - 

acqeisitlot) by the 

genaral overhanllqg nf . '.'i ^ 
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bt eiM«r te tha ■anualtfaiB car; on each aMe are the two caiu; and to the right is the obeeiration car. 
TBE COMPLETE SCHNEIDER COAST DEFENSE TRAIN AS BATTERY 


SeA td 4«f«M n tons ll«e of coast. Their use ran- 
dom it |M)«elhie to do atmy with battwles which it 
wonld be otherwlce oeoecOHiry to iwovlde for the Afeoee 
of hnaa laeloded between the ptindiM] defensive fordfl' 
flatiioQo. its reawm of tiieir great mobility, these bat* 
tertes own he mpldly noved to points where it is neces¬ 
sary to rMnft^ the detease, to enter Immediately into 
sOtltfa. ojr to withdraw,, either becaoee they may be re> 
nuhnid AMnvhero or to eocapo a well-directed fire. 

The temporary coasoUdatlon of a certain number of 
tttos Will Conetltnte a hind of movable fort, powerful 
and very scOboUilcaL The mobility of tbe battertae 
Will be a protectlnc element ihr more efBoadous than 
the ram^vts of pwiaanent torts, upon wbieb, becssise 
of the advanced positlan of the Outworks, the fire of an 


for tbe eccmomlcal development of the coast by the 
tranaportatlon of merchandlae and passensere. The Hyx. 
tem herewith illustrated has been develope«l by Hchueldi'r 
A Co., the well known makers of armor and suim. 

The Battery.— The mobile bat¬ 

tery consists of 


m adi^bu to tbeae various advantejpas, mobile bat- 
tacleO'^Mt eAei^ merits, the prtudiMn <mes «f wUeh 
«' ' ' " ’’ 

(«) fdmio Ao saoWef tatterlA can hike the place o^ ' 
ilxed SMU^ battsMes ef same offenslva 
power, tmt hf nuudi more coiitly constnw- 
tlon, there Is crest economy in the prep- 
smthm at the defense- It is necessnry 
sMTsly to .yrovids o rOttway. 

(b) OompMo secvsey of the plan of 
dsfBQSe, Bttioo the piadiv of a battery la 
pceftloa .ls not betrayed by preliminary 
work 

(p) A better udUaatlcui and economy of 
rnatermt, since tbe cans wilt not be use- 
lesaly atstloned in fixed poslttons In per¬ 
manent work. 

(a) Tbe material can be more easily 
ks^ Ip condition; fw in tthw of peace tbs 
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(e\ It will be unnecessary to establish 
Strategic roads tat conveying siege or field 
nrtiU^ material on wheels. 

(f) The railway can be emplt^ed tor 
other purptWM than those of the artillery. Tbos In 
time of war it can be nsed for the rapid transportation 
of latontry and the conveying of the nseemary ammonl- 
dim to the defending batteries: and la dme of peace 



r wHh iw-eoidrel oSeer at the top of teleecopic is 
tdeidione connection. 

brakes are all similar to the correstmndlng purls <m tho 
ammunition car. 

The oiMerVator> consists of two movable tuis-s, teb-- 
scoptng one within the other, and of a short fixed sec¬ 


tion of tul*e carried on the car itself, and extondlng 
down to the frame. The flxeil tills* section serves to 
guide tbe movable sections. The movable tnlM>s are 
telewopcd Into the fixed tubes when the train Is truvel- 
liiK to Its destination. Tbe smaller movable tula* has 
an observation platform at Us upper end. Tbe tower 
is oiicraied by meana of a band-oiierated hoisting ap¬ 
paratus within the car. 

Tbe gun has a oalllier of 8 inches. Weight of projec¬ 
tile is 1120 pounds; itdtial veJnclty, 1,400 foot-aecuuds; 
total length of the gun barrel, ] 1 feet, maximum ele¬ 
vation, 60 degret*K; maximum depression minus live de¬ 
grees, arc of tire, .160 degrees; weight of the gun with¬ 
out hr<*ech blot-ks, .l.fiOt) kilogrammes; weight of the 
breech block is 140 kilogrammes; weight of the en¬ 
tire gun mounting and car, 1,145 ktlograiumus. Tbe 
hydraulic recoil brake Is so constructed that the recoil 
can be readily taken up by tlie truck and the rails 
of tbe track. The mechanism for returning tbe gun to 
battery la sufficiently powerful to bring the piece Into 
1 when the gun Is trained at the maximum 
angle of fire. The side members of the 
platform carry two articulated swinging 
PiiPimrts, the outer ends of whleli carry 
screw-adjusted base plates, which are em¬ 
ployed when the gun Is swung around with 
Us loiigUudtual axis at right angles to tbe 
length of the car Ammunition Is serv(*d 
to the gnn by means of a small carriage, 
which runs on a circular rail surrounding 
the pU*ce. 

The AmmunHirin <'nr .—The aiiimiiultloii 
cur Is placed iH-lweeii the two gun cars 
In the train, so as to supply Iwith ple<-es 
with projectiles Tlie projecllles are 
storeil In racks arranged within the car In a 
horlsontul ]>osUluu The car Is armored 
with plates one Inch lu thickness. 

The Olmrvutifm far—The observation 
car U usually couiileil directly to the loco¬ 
motive. From this position the command¬ 
ing oUlcer can iilacn bis guns lu tbe most 
favorable iiosltions, or to seh-ct a more advantageous 
point of obserMilloii 

The ob,'jer>atory at full extension provliles an excel- 
limt platform fur slotting tbe fall of the shots. 


Note 





lutarior of ammunition car; crane picking up shell from the ahell rack. 















Fljiiw for Altitadc Eseorfo 

Br C. DieMtbaeh 

O NK uf the lutmt puzxIlnK problt^mn In physlCH tor 
the laj'uuiu la tbo clliubluK ability ot on ooroplona. 
Nor do dally popera—or aeronautical magailiuM, at tbat 
—ever explain juot why It woe ao dlfllcult for Mr. X 
to fly the hundred feet higher than Mr. Y, for which 
they pro lee him hu freely. 

Throwing Home light on thla QueMllou meauR, lud- 
dentnlly, elucidating some of the dark comerB of the 
whole vexed problem of flight, which, after ten yeara 
of aeroplanlng, diiee not yet aeem to be understood os 
well aM it Rhonld be. 

Tretllt In due to the aviator who breakit an altitude 
record on two grounds: First, that he ha« the aklll 
lriHHncttve1.v to fly hl« machine under the most favor¬ 
able iih.VMicnl coiKlftlone and to “get out all there 1 m In 
it”—in other words, always to chooNc au angle of LIh 
plant's that wastes least power. Not many people 
realize how much BUi«*rfluous power and fuel may be 
uselessly exissuded in flying; for it would take com- 
tillcHted calculations tbeorelioally to detine the most 
iH'onomical angle of the planes under varying condi¬ 
tions of air and wind, and for a given type and cotidl- 
tloii of machine and motor. It Is nti lmis«rtunt element 
of the makeup of a successful aviator that he intuitively 
feels whut angle is best at a given moment, and, inci¬ 
dentally, bow he must tnii\e bis rudders aud controls 
that they, too, attack the air nt the most economical 
angle In the blrdllke aeroplane of the future, with 
“feathering" ijror>eller blades. It will bo still more im¬ 
portant to adapt the angle of the propeller blades to 
cbuiiglng conditions. 

The sertmd achievement for which credit la due to 
the pilot is purely human—to have retained full eom- 
ituind over his faculties under tlie Intense discomforts 
of very higli flying. With many pilots those Include 
BorneUilng closely akin to dizziness; but all suffer from 
the Arctic cold and the rarefled air, though this could 
be ellmluated by h(‘atlug and ozygen. 

But why is it HO dlfllcult for the Instrument, the 
machine, to fly high? Slmtfly because It U so difficult 
to fly at all, Is'cause the air is so thlu aud light. If 
It were as thick and lieavy as water, we would need 
no wings and motors, we could swim in it with our 
mere legs and arias. But because It is thin, we need 
large wings—-to get hold of much at a time—aud wo 
need strong motors, because such wings are so difficult 
to make light and strung, and must be supported by 
so many wires and struts, that it takes great yiower to 
move all these eucumbrunces siswdlly through the air. 
Aud siieedlly driven they must be, because otherwise 
the wlugs would have to be of a size wholly Imprac¬ 
ticable. 

Now If tile iiir becomes twice as thin and light at a 
certain allitude, nil these dlfflcullles of flying become 
exactly doubled To fly with the same power at au 
altitude where the w'elghl of the air Is ouly half as 
great would render It uecessury that the area of thO pro- 
tielter blades of the supporting planes, and hist, though 
not least, of the rudders and controls, bo exactly doubled 
without either Increasing their weight or the thick¬ 
ness and number of the wires and stnils necessary 
to support them Obviously, wo cannot do tbls; and 
it follows, therefore, that any ordinary aeroplane be¬ 
comes H "racing machine" with “abnormally reduced" 
wing urea, ns soon us wo mentally place It in such 
tblu air. In short, H behaves us though we bad halved 
the area of Its wings. Km protieller blades aud its con¬ 
trols, without liicrenslng Us motive power, and now 
wanted to fly It near (he ground. If tho machine has 
been designed, let us say, with mo much Hurplus lift 
near the ground for extra iMMsengerM and great stores 
of fuel, that It cun Htlll fly with one man and little fuel 
after having all Its surfuws rediiml one half. It Is cer¬ 
tain that It con climb In Its normal condition, and with 
one man, to an altitude where the density uf the air Is 
half that at the ground Incidentally, it there liecomes 
B rating machlmi—Its speed Is just as much Increased 
UN It would be nt the ground, If the wings were reduced 
to half their hIzo. But not fully, because ruoliig ma¬ 
chines fur good reasoiiM are not In the habit of reduc¬ 
ing the area of their proiwller blades as well. It was 
the large blade area and relatively small wing area 
which made the “Baby Wi-lghts" at Belmont Park lu 
IttlO look more like “helicopters stood on edge” than 
aeroplanes. 

Thus far we have not considered the “altitude 
troubles” of the motors, because these are more of au 
"Borostatlc than an aerodyuamlc nature” To preserve 
the same power lu the motor with the air’s density re¬ 
duced one half, would also require donhllug the cylinder 
volume, other conditions, such qh the quantity of fuel 
for each stroke, being tsjual. In the same size of 
cylinder, only half oh much fuel can he consumed per 
stroke at such great altitudes as at the level of the 
ground. But oar||)ar<‘t«r8 in which the nmouilt of fuel 
Iier stroke deis'iife on the energy (and. eoneequeutty, 
density) of nil ulr Jet, regulate tbls propoftloa more or 
less automatically. f 


SeiENTffICAMEa# 

3%ere la btUl anotber iw to Joek M th* 
high flying, though not quite as MBcltnt la gnarfflng 
against confusion and sophistics; the lift of au aero¬ 
plane Is always a fixed ratio to the pull of tho pr^ 
peller, or the drift If the alfe denalty »• 
the propeller must run much faster to get Oie MUM 
pull: for, lu the propeller the pull Is Ukewlee a Aged 
ratio of the “drift" of the blades, or the turning effort 
of the motor. This shows at once how a propeller must 
necessarily race at great altitudes, and why Garros 
broke a connecting rod while making a new height 
record. But why would a target pnwUer not save all 
extra effort of the motor? Here Is Just one of the 
sophisms to which, for Instance, some critics of Prof. 
A. Q. Bell have fallen victim, when he suggested racing 
from America to Kurc«H> at the height of several miles— 
quite an absurd proiwsltlon. It does help, surely; a 
large projieller Is always good, as the Wrights have- 
demonstrated for all time. The writer expect* larger 
propellers with blades feathering at will during flight 
(and reversed In safe tandiugs). Enlarged rudders, 
whose usefulness has been so well demonstrated by 
PCgoud, and the angle of the plaues adjustable against 
the fuselage or body (or rather the line of the pro- 
IK'ller’s pull), UM tried by Oallaudet for a short start 
and sudden Increases of lift, may become standard feat- 
iireM of the ‘lilrdllke” aeroplane of the future, but It 
does not help enough. It only prevents the slip from 
Increasing In the thinner air. If weight did not prevent 
carrying more than two large propellers side by side, 
after the Wright plan, the slip might even be prac¬ 
tically ellmluated. But even then. If wo should 
Imagine the aeroplane propelled by a windlass quickly 
winding In a cable fastened to the top of a high moun¬ 
tain, thill air causes an lucreased cousumptlou of iiowrer, 
because It makes the aeroplane lose Its resistance 
against propulsion. If It does not offer a drift of HUO 
pounds at 46 miles an hour It will likewise not lift 900 
pounds at 48 miles au hour, and the motor must propel 
It so much faster that the Increased speed finally creates 
the same drift of 200 ismuds In the thinner air. Not 
considering any slip of tho propeller, which only makes 
mutters still worse, the motor must now lift "by the 
windlass" 200 pounds 88/100 Instead of 76/100 miles 
every minute. In Germany these natural taws are now 
so clearly uuderstood that a method has been found by 
which the maxlmnm height an aeroplane can reach Is 
quickly calculated from the amount of overload It was 
found able to carry In weight lifting tests near the 
ground. 

An Obj«ct Leason tn Road Bfaintenanee 

I N order to demonstrate the value of practical mala- 
tcuauce of highways, the Americau Highway Asso¬ 
ciation, the central good roads organization of the 
United States, has arranged. In co-operation with the 
Federal Office of Public Jtoads, and road officials In 
Virginia, North Carolina, South Caroliua, aud Georgia, 
for an ambitious maintenance experiment on the road 
from Washliigtcm to Atlanta, Ga. Over seven hundred 
miles of road are exjiected to be Improved and kept In 
coudltlou as a renult of the Initiative ot the American 
Highway Assodalion. The experiment Is on a larger 
scale than any maintenance experiment ever undertaken 
ill this country. 

The great mnliitenauce object lessou road extends 
from the capital of the United States through a very 
historic section ot the country, imsslng such famous 
lioiiits as Arlington, Mt Vernon, the Imttleflelds of Bull 
Bull, ChnncelloTsvllle, Spottsylvanla, and Fredericks¬ 
burg, en fos/e to Richmond, thence extending south¬ 
ward through the cnpltalM of North and South Caro¬ 
lina, and terminating at Atlanta. 

The American Highway Association will enlist the 
siipiiort of the tsiuntles and districts traversed by the 
road, and, wherever {loBHlble, Induce the local authori¬ 
ties to place the road under the siiiiervlsion of Govern¬ 
ment engineers who will be detailed from the Office of 
Public Roads for that purpose under the co-oiierative 
arrangement 

Probably 76 tier cent of the total mileage has already 
been Improved by a surfacing of stone, gravel or a 
mixture of Baud and clay. The object of the ntalo- 
tcnance scheme Is to prevent the ilmproted'portions of 
the road from deteriorating for lack of suitable care, 
aud to make the unimproved portions as comfortable 
for travel as possible with the money available. 

With the co-operation of nil different communities, 
however. It is hoped that concerted work will be under¬ 
taken on the entire stretch of highway, resulting in 
a coiitiniions maintenance object lesson that Will be 
a stimulus to maintenance throughout the country. The 
American Highway Association has undertaken to raise 
the money for the traveling expenses of the englneen 
who ivlll supervise tho work. 

Leonard Tufts Is chairman dC the committee desig¬ 
nated by the association to have charge of the cam¬ 
paign, and be has already arranged to place 110 mites 
under Oovernmeut eiigtiieers. It la expected that all 
counties traversed by the road will cheerfully enter 
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tiBUOtu ktrctdi ot ViMUt’flM 


W fi gn at liie dloM M gnotbar gggt-^tiig 

ninth of the Botffmgnt tttlg ffBtw 

the sntweriiitlon of ignBF a eofagerther ^ iMtt 

not be omias to call attwitloii to tg* Igct Shat the 
amdlng of the paper wU1 be dlglMiRlan^ tlte 
acriptlon be not renewed. In order to gtelU ahy Ito 
termptton In the receipt of the paper, eobgortottogg 
ahonld be rmiewed before the pabOcatloh of the And 
laaue of the new year. 

To those who are not fgmtltar with toe SolggntoO 
Auwioar SupFunienT g word may nOt be oot of piKk. 
The SoinwTiric AimaicAit Sumjaatitt ooBtetoe gftldiee 
too long for Inaertlon In the Soitmwrio AMMIoan, ** 
well as tranalatlona from foreign perlotoogto, the ta> 
formation contained In which would otoweitte be In'* 
accessible. By taking toe Sowiremo AMtoUtaW and 
SurruBManr the subscriber receives the benefit of a j«> 
duetlon in the sabscriptlba iwlce. 




HEHBT £. MBAD 

I N recording the death of Mr. Henry B. Mead among 
one of the oldest employees lu continuous service of 
Munu & Oo. and in connection with toe SowirrirKi 
Amuicah, It Is fitting to mention a few of the char¬ 
acteristics tbat were noticeable daring hls long career. 
His death came rather suddenly on the morning of 
November 26tU, 1918, at hla residence in Glenrock, New 
Jersey, In hla seventy-fifth year. 

He was engaged by one of the original founders of the 
BcwRTino Ambucaiv, Mr. Alfred B. Beach, of the firm 
of Huun A Oo., In the year 1807 as a draughtaman on 
wood, preparing lllnstratlona ot mechanical and abnUar 
subjects thereon for the wood engraver of that period 
to execute. Mr. Mead had a faculty of quickly graop- 
lug the essential features of a given subject and bring¬ 
ing them out clearly upon the wood block, whldi made 
the resulGng engraving equally clear and effective. 
Whmt It is remembered tbat during this period, long In 
advance of the Tcesent day of rapid photo-engraving 
methods, he prepared lllastratlons ot senne of the then 
new discoveries or Inventions Uke the electric light, 
phonograph, telephone, cable telegraphy, and nnmeroiis 
mechanical Inventions, It will be recognised that be 
covered a remarkable range Of subjecte. He was a 
mechanical artist of great care and accuracy, and hla 
work as recorded In the PetENtmo AitEUCAn will be 
of future btatorlcal value. 


The Coneat Supplement 

I N this Issue of the iUciEHTiriO AKEBIOAIf gCPPUMBlTT, 
Messrs. G. A. Barrel and 8. N. Belbert describe and 
discuss the experiments carried on by our Government 
on the use of small animals, such as mice and canaries, 
to test mine gases for poisonous coostltuenta.—Prof. B3. 
Trouessart of the French National Muaeum of Natural 
History contributes a very interesting article on the 
question, “Did the Horse Exist In America When This 
Continent was Discovered by Europeans?’’—An import¬ 
ant engineering topic dlscnsaed Is tbat of the best limits 
for steam turbine units.—The recently opened Ofaat- 
tanooga hydro-electric power development is illustrated 
and described.-Alfred B. Waller writes on dynamo 
electric lighting for autmnoblles.—A subject which la 
at the present time receiving a well-deserved Interest 
is tbat of safety In Industrial operatloniL A valuable 
report on an Investigation of protection devices for 
grinding wheels forms the subject of a paper read by 
R. G. Williams, before tho Amertoan Bodety ot Me¬ 
chanical Euglneers, and published In this week’s Issue. 
—F. Donaldson writes on the Sinking and lining at 
shafts.—There Is every promise that a new Industry 
will come to America through efforts now being made 
under Government auspito* ^ '^Ise hyaGtetos, tallps 
and others bulbs here, {hstead'of importing them, as 
has been the custom hitherto, from Holland. Mr. Guy 
B. Mitchell tells us of this development—Ag automatic 
fire alarm whose action Is based on the use uf a ceo- 
ductof with a negative temperature oowffltoettt of elee- 
trie easistance Is described by F. A. J. T^tageMld.— Ao 
ertlde on Aerial FUght, by H. R. A. Mallock tinouB 
other things exixmes a common fallacy rggavdtag the 
use of pendulum devloes for atablUstog oe^laaeo. 


tlw Sfvfiifi F l w i ia dliii t 

T HB Fureat Servke la ootogwhat pruml g A«*-toak- 
oto to the filtgmavw Natloual Fetott il Aifoodg. 
the toutoat tower Is btolt intotelg «f ifid fodjipeM 
Ufi toto into toe gto, gad w«n Mmtotofimg 
tlw toga at haito mto with muto «t toe Mto« 

devtoee, bdtog dtUgsd to il^ wm Ifii) ^ 

,had gt toeir egddle igd lato' ' 

gs were'avgllgMn. \ 




^ soiipiiTmo Aksuoak: 

Xk viUtniW to tb* «an««tlou <« "pravonUoa of 
AifUitMMBl iiatfiloMtO” glv«n la m oommanJeattoo imb- 
jib^ ta tbo Ikonmno AuitmJM of October 4tb lut, 
I fwoM Itte to Offer eonw farther Ideee on tbte oub- 
m^tii oepeetil rOterMMe to tbet naneroae claw of 
eOlUilMta (loo to eWe-eappto*. m I roe there were three 
muHb iBWbiapB to Borope aolte roo«aitly--ono et Matoen- 
^ hea4« Bnillandt oa AufOct 80tb. aaotber at Melun, 
S FtoBOe, oU Aagoat ftUt, and (he third to Buohliigham- 
idilre on Septemher 2S»d—reealtloc to the death of 
two aeroplanlata and tojwtoa to five othera 
It la obrloua that the tendency to alde-allp la belch^ 
ened and maintained by the vertical aurtoce conatltot- 


iKS^WKIAlffiRlCAN 

ftllir ^d the deelre for better thluga appeera. Bcleoce 
oaa iKdvt the matter of right Uvtog by applying to the 
QtMitlon what la Intended by natural law ahould be. 
All aetenee la baaed on phyateal eoudltiuua aa the flrat 
men found them. la natoral law ao weak a thing that 
there la no application of It poaalble to what moat con- 
oemO humanity? Bacon acid that “we can command 
nature only to obeying her.” Onr aodal atate toema 
with errora that wUl not atand the teat of true science. 
We are arttodal Instead of natural In our manner of 
Urlng together. There are knee governing wages, rent 
and Intereat; and the lawa when fully comprehended 
will be found to determine that equitable distribution 
of the producta of land, labor, and capital so necessary 
to produce in aodety that which will go to make up a 
harmonious whole and conduce to the moral uplifting 
of the race. 

The church has had this matter to baud too long; 
and has almost nttmrly failed. Science should assume 
Its proper function and take hold with all the Intelli¬ 
gence at Its command, and If nothing Is taken fur grant¬ 
ed but what will stand the test, science will succeed. 

Callaway. Neb. FnAUK L. Uatcook. 


tog the iMe* of the inclosed fuaelage to many lata 
moiuwlaiBes, aad to fact to uU vertical surface below 
the aMnoptoae’a wlage, aa well aa by any excess of 
veettoal aurtoee b^w the oenter of gravity to a biplane 
aa ooimmired wlto the amount above that level The 
vertical surfaeee toaerted Juat below the upper plane, 
OB each aide of the middle, In the latm- models of 
Wilffbt aeroplanes and to the Ourttos airboata are 
presumably lotended to oflaet the amount of lower ver- 
tloal eurtooe on the forward extenslona and op the 
floats, respectively, and thus prevent the tendmey to 
slde>ollp due to the latter; but It la doubtful that this 
la always eulBclent. 

Now, tf vertical surface were provided still higher 
up to an aenmlone, extending above the top plane, 
where there la generally a king-post, anyway, In mono¬ 
planes, more leverage would be exerted by the same 
amount of surface daring stdendlimtog for aiding to 
reatortog the machine to an even keel If such a per¬ 
manent vertical fln might aometlmea operate to dlnad- 
vantage, as to sUto-gnata, a horisontally-pivated Vene- 
tian-Mlud anrfaoe, normally open, or an extendable and 
reefable curtain, or aeries of curtains, might be used 
Instead, snidi surfaces being luatantly convertible Into 
a vertical fln when needed to prevent ^jrlde-ellpptog, as 
to faanktog during turns. 

An even more efltolent device for preventing aide- 
sUpptng, and one that could be used either atone or to 
conjunction with the foregoing, would consist to dihe¬ 
dral surfaces of about 48 degrees angle situated at each 
lateral end of the aeroplane and preferably extending 
both above and below the outer tlpe of the planes If 
In the form of Venetian blinds or extendable curtains, 
but extending only above the planes from the tips If to 
fixed form as dihedral surfaces; and If these latter 
would cause trouble to side-guata the situation could bo 
bettered having them normally In vertical position, 
extending half above and half below the wing surface 
and pivoted in the middle so as to be instantly turn- 
able, wltb little effort, to the 46-degro« angle at both 
wtog-tlps In case of aide-slip threatening or occurring. 

Besides, such vertical or dihedral surfaces at tl>e 
planes' lateral ends would be of value by helping to 
conserve the alr-rarefactlou oU' the top side of the 
planes at the Ups and thus give Increased life to com¬ 
pensate for their added head resistance and weight; 
for flying machine designers are at last coming to real¬ 
ise that this air-rarefaction on the ttma of planes is 
a valuable contributor to lift efflcleucy. 

Inasmuch as these verUcal and dihedral surfaces 
need not be at all large In order to accomplish tbelr 
purpose, on account of the leverage they exert, and aa 
they could be ao easily added to even existing macbluea. 
It would seem to be Uie part of wladom to so equip all 
aeroplanes; for It la oUtl too true that aviators con¬ 
tinue to “make theiy mark to the world” In the wrong 
way and for the laet time! Buiaa Q. Snu. 

Livermore, Oal 


SciMMie and EdnntloK la Fatal* 

To the Bdttor of the BonUtTtno AKimoln; 

Allow me to note my appreeiation of your editorial In 
the Jaaue of November fftod “$elenoe and Bdttcatlon of 
the Future,” 

The Idea for tbo oonsMemtUm at those mho foltow 
sdeuee thift the heeds of mea am hot pttmlly material is 
parttottlsriy cornmendabto. UntUedeheeahaU deal with 


a trilole, hris^ thsamdi iboee vroriUgflis of natorai law 
as api^M to 4fe» maanef to whkih men sbottld live to 
a eaOk <ithto« tboee tomtollsahto condlUom 


to the toWrt of htonly i»«l manifest 

. ^ab0i to SKtoi'phvosty'to, tottotod oltods toas to 
>|itolitr itototodto' “» W smlesiai “thtogs only 
. 9hm»y FStototo.'' Btototh M 


Humane Animal Trap 

To the Editor of the SomnTiric Aueoican : 

I desire to thank yon for the space accorded my ap¬ 
peal for the Invention of a humane animal trap to take 
the place of the cruel, torturing steel trap tliat causes 
such agony (for hours and even days) to the hapless 
foxea and other aulmala that are caught in its iron 
teeth, until the trapper comes along to “empty" the 
traps. 

The aeveral letters published since mine appeared 
show that the auggeatlon was thoughtfully received, but 
the commnnicaUon from Mr. Magrath In your laauo of 
October 25tb, suggesUng that one of the hnniane societies 
otfer a prise of fBOO throuifli the Sciektifio Ambsicaiv. 
for a practical humane trap that would put the animal 
painlessly to death without first torturing It, Is tbo 
bMt that haa appeared, and I heartily attd strongly 
Indorse that writer'a most excellent suggestion and trust 
that those most Interested will make the prise offer a 
positive fact, or perhaps some humane reader of the 
SoiKNTino Aueoioaiv would be willing to offer the gSOO 
prise out of his own pocket 

If I were a man of wealth I should not Invite some 
one else to perform u duty that I (as a friend of 
animals) considered belonged to me, but unfortunately 
1 am not a lleury Bergh. 1 am deeply grstefnl, how¬ 
ever, to the Scucivxmc Ambucan for what it has done 
in the matter. Geoiob Fobteb Uoweu.. 

Brooklyn. N. Y. 


Kite! for Carrying Lifelinea 

To the Editor of the Scointific Amebioah; 

The convention for the furtherance of safety at sea, 
which Is about to lie or is being hhld In London, 
brings to my mind an Idea which has haunted me for 
mkny years. 

Every time this Idea has presented Itself I have put It 
aside on the ground that It was so obvious, that it must 
have occurred to many minds more conversant than 
mine with the subject in question, and by them re¬ 
jected ns Impractical. Yet, on the other band, I have 
never been able to detect any serious flaws to my 
scheum. To come to the point: Why are not all sbiiw 
equtoped with kites capable of taking a lifeline ashore? 
It would seem to me that aUiut ilO iwr cent of all ship¬ 
wrecks are off a shore, and In most cases happen while a 
strong wind la blowing. Kites are made to-day on 
aclentlflc principles with very great steadiness and mucli 
lifting itower. I fall to see why a kite should not be 
able to carry ashore to leeward as large a cord as cun 
be shot from a gun to someoae, and with greater surety 
and over a greater distance. The shore Is a large mark 
and the ship a small one. 

Of course I have not marked out the details. Whether 
the kite should be “box" or otherwise; whether It 
should carry the cord as a lall or be equipped with a 
tripping device to cause it to collapse at the prois'r 
moment; these are qnastlons to be decided by exiieri- 
ment, but which would appear to present trifling me¬ 
chanical dURcultlee. 

Kites are cheap and they are easily stowed. 

Indian Mltl, South Nutlck, Maso. Johh Borr. 

A Soggoatieii fw Life Saving 

Tp the Editor of tiHt BciEirTmo Amsucan : 

I beg rwpertfuUy to lay before you an idea which 
bos BUgoeated Uself to me to oouneotlon with saving 
life at aen to that p«ttlcul«r condition vVhIch prevents 
the uae of bMto owtog pa torrlflc seae. 

I base my idea on tbe aaeumprion that the mau-llft- 
tog kite lut uoed oecaoioBally In military work for obser- 
riitloa iranmeee to ft practlcftl Iden. I propose that the 
VWMd vhldi to reodettog Mp should on approaching 
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the sinking or disabled vessel run out a luan-Ilftlug kite. 
She would maneuver to windward so as to bring the line 
over the distressed vessel. Then following the Idea 
which hoys make use of in sending a "message" along 
the line, an endless trailing light roiie would be dis¬ 
patched. This would run one pulley with a wind sheet 
attached. The gale, or strong wind, would setid this 
along, and as the trailer passed over the ship lu distress 
It would he seised. The lino could now l>e haiihsl down 
to the deck of the distressed ship and a breeches buoy 
with pulley could b«, plaenl in iiosition on the utulii 
line. Then when everything was rendj the trailing line 
would be eased out and the pull of th(‘ umln line would 
lift the breeches buoy with Its human freight into mid¬ 
air. As soon as It reached a certain allilnde a releas¬ 
ing device would allow It to run toward the rescue 
ship, Gravity effects this, the* pulley and hreech<*s buoy 
running down the inelined plane. Itescue In a gale of 
Wind and mountuiuous seas could thus ls> effwted, 
while the use of boats Is out of the ()ueslloii 

The declivity of the Inclined plane represented h> the 
line could he regtilated by the trailing ror*e On easing 
the trailing roiie out, the main kite line would rise; on 
hauling it in, the kite line would he brought lower. In 
this way the Inclined plani* between the two hhli)s i-oijld 
be controlled and the speed of the hreK'hes buoy and 
Its freight governed 

I have not patented tbe Idea, preferring to idace 
it before the SfiESTjric Amebican. 

If you tbhik there Is a possibility of the idea being 
developed, you are welcome to make use of niy sugges¬ 
tion. B. Mali)onal,o. 

Ijelcestershire Club, Leicester, England. 


StndjinK Ripening Bananas With the 
Reapiration Calorimeter 

M EHNHS. F. LANGWOUTHY and R 1) Milner 
of the Itcimrtment of Agriculture, have publlslnsl 
lu a special bulletin, some results obtained in studying 
ripening banaims wltb tbe respiration calorimeter. 

A consideration of the available experimental and 
other data obtained shows that the successful handling 
of fruit during transportation, In the cold-storage ware¬ 
house, and In the home depends upon a knowledge of 
the changes which take place lu rl]jenlng, after ripen¬ 
ing, and decay, and the causes of these ebunges and 
ways In which they may he controlled I'reseni prac¬ 
tice Is based on knowledge gained by exisrlence, stip- 
plemeuted by work curried on in the laboratory. 

The respiration calorimeter offers a new means for 
studying frult-rt|ienlng problems. The results with 
bananas during the active ripening iierlod show that the 
rli)eulng changes progress regularly to a maximum and 
then decline: that at Its greatest Intensity the heat pro¬ 
duced is e<iuivii1ent to ai)proxlmately one calorie jH'r 
hour per kilogramme of biiTiarias, The heat llherattMl 
Is a measure of the octlvlty of one or more of the rli»en- 
ing process«‘B. Analysis has shown that during rlts-nbig 
tbe banana starch Is transformed Into cane sugar and 
the cane sugar Into Invert sugar, and that there are Im¬ 
portant changes in the charactiT of iJie tuunln com¬ 
pounds, and that other changes occur, brought about 
by the production of aroma and flavor bodies, and is-r- 
haps In other ways it has also l)eeri found that In 
addition to the traiisforinalloii of curlKihydrates there 
is an actual loss of this foisl const It uent during ripen¬ 
ing. From the data for oxygen consumption, curlion 
dioxide, and heat output It appears tlnit the heat llls-r- 
ated by the ripening bananas Is due largely to the 
destruction of c:irl)ohydrato The results recorded and 
dtscusHcd represent only a part of tin* material w'hlch 
is being accumulated No attempt Is made to draw 
deductions regarding the practical applications which 
can be made, as this may be done more properly when 
exis?rlmeuts now under way are comi>leted. 


Sixteen Miles of Rougrh Sea in a Canoe 

M u. A. G. llEBtlEX of San Francisco, dal., has 
Just completed n most remarkabU* trip lu a motor 
driven cama'. Although the sea was ^■er.^ rough, Mr. 
Ilebgcu started out for a trip from Hehedere to Ala¬ 
meda, Cal. Ills jibjecllve point at Alaiatshi was the 
Kncinal Boat Club House, sixteen miles from Hdvedere 
His canoe was e<)uipi)ed with a rowboat motor, and In 
aplte of the waves and general rough weather which he 
encountered during the entire sixtewi-mlle trip he made 
the trip In a few minutes over one hour, inntutalidng 
an average srsHsl lu his motor-driven canoe of thlrft*en 
miles and forty-six yards per hour. This Is one of the 
few instances when a very severe trial has been given 
to the motor, and It is Interesting lo note (hut. lu spite 
of conditions which were not of the best, Mr. IleOgeii 
maintained an even siieed from the time he left Belve¬ 
dere until he reached his objective point many miles 
away. When Mr. Hebgen passed over the waters of the 
bay be crossed Baccoun Btralt on hU way around Yerha 
Buena Island, 
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Atlantic Steamships-^A Retrdpect 

Thirteen Years’ Development of the Transatlantic Liner 
By J. Bernard Walker 


¥ N the Mutumn «f tlie year t«00, that ia to eay, Juat 
* 1« yeara qko, Ujo SciENtiyu: AumoAN vuiUlalutd an 
arMcle dealing with the iiueation of the iwaalble lu- 
eruaae In alae and speed of the fast tranaatlanlic liner. 
ITial was the year when the old “Deutachland," now the 
r«*conatrncted “Victoria Lulae" of the Mamburg-Amerl- 
can Line, reigned aupreme upon the Atlantic, having 
captured the ao-called “blue ribbon" by covering the 
course from Kandy Hook llghtahlp to the coast of Ire¬ 
land at an average speed of 23.3 knots. In the years 
immediately preceding, the transatlantic record had 
been raised from the 22 knota of the "Lucanla" to the 
22.B knots of Uie “Kaiser Wilhelm dor Orosse," from 
which ship the record was taken In ]»0() by ihe 
■•Deutschland" in a famous over-aco race between the 
(wo ships, in which the writer was so fortunate as to 
be a iWMsenger on the winning ship. Bo-cailed races 
on the Atlantic Ocean ealat only In the 
Imagination of the passengera; but In this 
ease the owners, stnng by the assertion 
of the rival line that the "Deutschland" 
could not have made 23 knots on her 
maiden trip, deliberately started the ship 
Just one hour later than the "Kaiser Wil¬ 
helm der Orosse," which was overtaken 
and passed about noon of the following 
day, and the superiority of speed of about 
one knot of the new ship thereby estab¬ 
lished beyond question. The enthusiasm 
aroused by the speed of the “Deutschland" 
led to the frequent assertion In the public 
press that the time of the four-day, thlrty- 
kn(rt boat was approaching and that such 
a ship might coufldeutly be look^ for In 
the port of New York within the next few 
years. 

With a new to making an approximate 
estimate of the dimensions and horse-itow- 
ur which Would be necessary to enable a 
ship of the “Dcutschlaod" type to oroas 
the Atlantic at an average speed of 3(> 
knots, the writer made some rough calcu¬ 
lations and eml)odied the results in a 
drawing, published In our Usuo of Novem- 
l)er IPth. 1900, which la herewith repr<i. 
du«*d. It was disclosed that a four-day, 
thirty-knot vessel, equipped with motive 
power oonalallng of geoteb bollera and re¬ 
ciprocating engines, and built within the 
limit a of draught of thirty feet imposed 
by the (Jerman liarliors of that day, would 
have to be 1)30 feet loug aud 87 feet broad: 
that It would displace 40,000 tons; and 
that the horse-power required would be 
110,1X10 

In view of the fact that during the In¬ 
tervening years, since the article was 
written, the daring suggeaUons as to 
growth In siise and speed have been sur- 
laiBBed, the former by the “Imperator” 
and the "Vaterland," and the latter by 
at least one of the large British battle- The bow « 
cruisers, we republish on the accom¬ 
panying page the original drawings and 
make the following quotation from the 
text of the article, as published In 1000: 

‘•t’oVB-DAY Linsai.—As to iho poaslbllltles of the 
future. It Is evident that with our present form of hull 
aud iyi)e of motive power, we have nearly reached (he 
limit of economical speed To drive the ‘Dvnilseliliiiid’ 
at !IO knots would require about 83,000 horse-powor, two 
and a quarter times as much as she now possesses. 
The accompanying diagram proves that If Kcolch holl¬ 
ers and slow-revolving ouglues were provided la the de¬ 
sign of a 30-knot ‘Deutschland,’ It would Ih> lmi»ossllile 
to pot Into her shell more than one half of the necessary 
amount of power. Evidently to secure 30 knots a larger 
boat would be required, and a larger bout means In¬ 
creased power to drive the Increased weight. The In¬ 
crease In jsvwer, however, would not be directly pro- 
iwrtlonal to the Increase In the displacement, the longer 
ship being ton for ion easier to drive, because of the 
reOnemont of her lines due to her greater length. 
Nevugthelera, by the time we have designed a boat large 
enou^ to cany the power corresponding to a speed of 
30 knots, w», shall have upon paper the mammoth ship 
represented in our drawings. She will be 980 feet over 
ell, -87 fset in beam, and SO feet In draught, and win 
dbq>laoe about 40,000 tana, Slnstoes of mooo horse¬ 
power would be reqalied, and even if triple screws were 
used, It would ^ necesMry to develop 37,000 horse 


power on each shaft—a task that woald stagger the 
lies! of the world’s engine botlden of to-day. Forty- 
four duublo«nded Scotch bollera would be required to 
sniUily Ihe steam, and during each day's run of twenty- 
four hours 1,710 tons of coal costing 87,700 would have 
tn be fed Into the 882 furnaces. It would require 7i800 
tons of coal to carry the vessel to Plymouth and 8,880 
tons to take her to Hamburg, the cost of the fuel alone 
lielng $30,000. The ship would have to stow 9,680 
tons of coal In her bnnkma foe a single trip aoross the 
Atlantic. 

"'ro anyone who has watched the reverse bending 
strains Ui which a ship like the ‘DeutoclUand’ la sab- 
Jected when slic Is tietng driven aoroSs the Atlantic 
scHs. 11 Is evident that we have come to a point where 
it w-lll lie necessary to give Increostid loagitndiual 
strength to any vessel that exceeds the present length 




The towering topsides of a modern liner. 

of 700 feet In a four-day liner this might Ite pro- 
vldwl for by ruiiiiiiig a longitudinal sUlfened bulkiwad, 
extending from the keel to the promenade deck, through 
the vessel between the after engine-room and Ihe for- 
ward iMviler-room bulkhead. The vessel might be 
further strengthened by carrying up the side plating to 
Uie promenade dock, which Is placed one deck higher 
than In the ’Deutschland,' and by doubling the plating 
at the bilges aud at the promenade deck, as shown In 
the midship secUmi of the aht}! 

"In conclusion. It Is safe to say that such a vessel os 


tn topr dgys,' but not ^tb 
WJflMT speed, wm ‘ 

and boiler wielghte, hut nkfbui; ‘ 
and eDgtne speed, and ' 

wuSr of eoonmntiere, 8apiik1iMl4ii4;''i^''|^^ 
ere, as la .tMtMg done 
tJ» ’Arrow,' ^sewtbbd to 

HMT. If g dO-knot; traseatjklglgf., IM^ ll..' 

appearance wUhto the to itj; 

that it wlU .be driven 
boilers, nstef hot, toreM;^!^^ 
riptocatlng engines, tuillf or mb'. 

turbines of the Parsons 'iim 

avctlm of Wright* «»d asvtof. el gehtoved dap ; 
this change, tlwt Kb wlU be driU* ir^ tW 
, -- ^ 4 diejiiJaoenaBttt itob'siiiwto'|3nsto^ 

tout of the ‘petttMttduiri^ 4 
steAtner tout al^ tatTbAgiwl 
ttons tor pasaODgsnk’* - 
It to toteresttog to note, tnurthetopM 
of Hdrteen yagm to ritoat extent th* 
diction. Of UW has been friflUM In 
In the first ptocs we find tiMt 14 
to gtvo the proper girder stoength, the 
doubting of toe ptottog has bean ftwoiqpw- 
ated to toe pvetont-day ships of Md 
feet length. The “Uanrstanla" has tluM8 
fold plattog g inches to aggntgato tlilto- 
ness for some 800 fOet amldMitp*, a gps- 
rial steel of high tensile «trei)gto bring 
used. The Tisiperator’’ has doable |il4t* 
tog, and to boto of toees riilps the gtofiisr 
strength to further nssursd by eonstonto- 
ing toe main and tohor nppar derito of 
steel and by a great toprease to theptotofi 
depth of the ship. The “Mamretanto" to 
plated to a depth of alxty-ono fiaet, and 
the "Imperator" to a depth of sevMity- 
tbree and one half feet The aasoctotton 
of steel decks and doubled plating wttli 
great, depth of riiip makee It uniieesaakry 
to nee the central lougltudluai bulkhead 
which would have been neoseaairy to our 
four-day boat wtto Its rriattvriy shallow 
plated depth of about fifty-two feet 
More atrtklng, even, than toe toCteOss 
to length la the great bright to whicb too 
structuro of the modem liner has toadied 
—a fact which to elsarly shown to toe 
shadow picture at the bottom of the to- 
companylng page, to which It will be seen 
that, the topmost deck of the "lupentor" 
to level with the tops of the smricesWriM 
of the “Deutachland." TTUe "Intoetotur” 
has no less than right docks above toe 
waterline, as against four to the "Deutsch¬ 
land.’’ From keel to roOt of the topmost 
structure she measures over one hundred 
feet Buch aooemmodatlawi would hav* 
been Impoaaihle la our four-day Itoer, wito 
>e captslu’s its refined modri, moillsimto nagm, and 
limited draught of S9 to 80 feet, Meesri- 
tated by the shallower harbors of that'day, 
But the “Imperator,'' on s draught of W 
feet and a beam of 98 feet, has 
equity to carry her towering sopexstruoturea. la 
1900 the st«im turbine whs yet, to so tor as 
steamers wore concerned, to the experlttental ktiigot 
and, as wo showed at too tlnw, the throe triple-rimS^ 
slon engines for a four-day “DuntsCblalMt" would huto 
reached a sire fois^oh unit ilf 81,000 faorw»-pcsr«r. 
queriioii whether the steel makers of tout or of 
day, for that matter, would have totud to guciU 
hoBow-forged shafting to carry aalsly a loUd of 


The first notable stto toward toe gOdtori Ihntt w«g 
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Il 'ttilp Pt neatfly 30,000 Ums Ailt-load 
llta0lk«liat#|t, ^ iM4e «t«r so kuote tor nany houca, 
tt oeiiilln tint, U Any traumtlantlc company 
0l|ir<4>io lOAke tbe aacrlfleo in carrying capacity wblcta 
liKnMt In iMOelwitsy.. it wtwOd be pooHlble, witb Urn uae 
of iwdtoMhiiB glNinib .to deatgn a fcarMne^rlvcn ahip of 
Inpi «fi«o thot W 4 llbt hmUu the pamge in four daya 
fatten now atadd, tlw ^npeMtor” repreoenta 
tb« iftHii gll-niiiiid OMabtiiatioii tor oecurlng fair apeed, 
giaat aeawocttiiiMaa, abwlute reilaUUty as to the time 


of iwtmge, and a reaaonable return on (lie inveatment, 
that can be derlaed. When, in the courae of the de- 
algn of this ship, tbo question of speed came up, an 
inveaUifatiou was made as to what sacriflces would be 
neciissary If the stated were raised from 28 t<> 2(1 knots, 
and it was found that at least two of the upiier decks 
would hare to be SHcrldced; that the hull would have 
to be Sued out until the (ilsplacemont and therefore the 
carrying capacity bad been greatly reduced, and that 
iConoluM on pngt ill.) 
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t and the “Inperator" (black) drawn to ceuunon scale. 
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WHO flS till "Uipit" (iUHl Id Dm CWOIlIFIlVlMntWiitbiiWNDi 
votMf KipolwD, hi NoqD«nd litopf* till nliU, tht tin wkni MU H id 
ud ki *M dw-liit-thnil Itiodird Oil dliUmdi Malm tki lirti* 


VEO Tii tki “bl({Mt’' ititnmu la tki 
forUr KiDiink, In built tbi Oiraua 
latpln-ud hi «u itx-MuI 

10 TOO naxEunniioiin dititniai 
*ho aor «bit li blifut It li tcblrri- 
mint thit eonfin thit titli "blgpit," 

WIUnuIKthitthibImittutmDblli 
la tbi firld li tbi oai thit dm thi bli- 


in) mi coKims m mu m thi 

Kunll “9t,” wbloh iilli for |T10, ud 
Thlehi though of impli cipielty for cini- 
Ini In lull {rm idulti uyihiii in; i 
cit fill tc, ;it rilghi onl; l,(ltO poundi 

IBIS OIB OinOI BIOAUID iltbir iniil 
or lii|i-ln Inobii. It li nilthir i Bipo- 
lion nor i llimirok la ph^lcil p^opo^ ' 
tloni-but li I comblnitloD of both In 
ificline; ind-ln mpitition. 

II IB m KOBINBIOIIABIJI rluil othii 


ITS OOlQUniB hin imbrioid thi tirritor; 
fonurl; hild b; both thi rin ohiip, lad 
the ovirl;-lu{i, undirlj-nolint iin, 
iillln;lot|tO(IOindinon. 

IICONO0ZBB bioiuu It miiti thi andi 
ind tbi Idiu of thi niijoittT of Infn^ 
' buyin. It ippiili It thi Mmi tlAi to 
the lo(lo of oommon hdii ind thi NnM 
of thi biiutUul. 

ITB BUUIT li ihm la loohi lad In pl^ 
forminei-hiadioiu li u hindMDi dm 
-ind hindnaii u li, 

m BDTll BflO nuit tihi I pup Into thi 
purnbiloiibnrtipihiriBndininrlfh- 
Id hii riuh iDd midi to hli hnifi diilN. 

OS m OfflO lilO) thi hnyimlw li 
Miil;»blitopi;thiiiitmt,but*hw 
npiriinei hu tinpbt Un in luok ItlU 
nori cloMly Into ulntmuDi mt l^tl^ 
wrdjadi la thill,6B0.Mnnd,4Ti,pM. 
HDgir eir thi one he hw m looUat for 
-beeirn It tin do ill m B,BMind 
eir irlll do-iad aori-^ It hiU thi 
tpkilpeoiMrliii. 


oniHiinisBiainroiadimiiitidt < 
the npknp out b; M Mthit^ < 
the himil. 

BUT Will 1 Sinoi of irlitamtHii)^ 
nittii hot f I protNt to'n diaoontii, ■ 
fi in iililoenti. luit; InitlHaBl 
diimi hlmHli of the loiil llu Tow 
bin prtdi, pluMDori per nplti thin n 
id; other people In the forld. W 

ISB BO IT limn thit you iantloia ■ 
dimindi moil thin min utlll^ la the iii So 
be buyi-hi rati ityli ii nil ii iln. p 

inWYUMlOOilotolmliiuldidpn- 
KDi hi4 I brlllliat Ida % uli’ U 
tilled thit the "limin’oir” hid not yil ^ 
bienbuUt, 1 

THIIiBmi0BPll01IT,thiyiildthi | 
limir’i cir ihould look llhi i fim ^ 
fipa or I dump oirt-or loni other li- < | 
mlUunhleli. 

isil 

BOTBlTltiSlinWolthoiirldloilou, ^ 
hl(h-vhoolid, ilMOolid "putt-patton,’’ iti 
ind (liitully iDTitid the lirair to ooai ^ 

filUM DDirT 00»-dhoy im too 1 
buy Inipiotlni the Utiit laprormaiati H 
' In ml lUtoBobUa Bo the hl|d>i^ 1 
loon wont mt of bulatii. 

lElI SMiniD UB ou diy to Bihi 0 m| 

little Innotlpitlon ud to lempllo i Itf | 
ititlitlii^prhitdoyoithlakr'- ' i 

W1 NOSIi that, ontnw to thi imdoi 1] 
nppoiltloa-dhibiitniiiMi(niiioai> H 
hind em fin nit f kit thi him Mil «■ 
thi "hukfoodi ud tti pnlilii," M' 4 
Broidnyuditnd.IifTnhiudlQikl' ' 
p irwho, north of BW ud Mtik df ffl 


rnmnwirnttiiiuRdi,’’ 

OHO Hid 1 lianu iha«m Ihattii 

in poitlnid oai li niiiiii 'Ud iih« 
lirfioihtm SIwiUntlnMMht, , 
the lohan Npiidiii aid dki noltliita 
boyi. 


ft asBoininoytiMhoiipori- 
1 111 thi aalt-thoN li you marhit 
I ti|&a^lo^ililmolloltkllllt, 
' It and Boath yia iiaaot toll uy hat 
' I latKt Bodol, nidi hy a napoailbli 
I Mu^ to tto Hw mu 11^ 
(UdithiMbintioniiofthiMfoltiM. 

S b|tUlOKfllltHOU 
ant. oaly it Ihi kl|hiit 
y aid mnmy, hat pi 

yaifia Imuiithli 

toaMortokaof--buit- 
noHiifal fannin-fho 
■udiniilitlodtolt. 

innmsouiiBii 

oaiotolpiopli-indwi 
ir to mot tho aiidi and 
t of pooplo. 


ipoKi un 1 HOST 10 a- 
Ik in tti on they buy, loiaithiny of 
pilftiy D»y bo proud, u till u one 
It trill pirfim the mrlM, 


hithadpronitobo-uinpoiilblo 
ij|)othirBihin, other doolpim. 

MmS m i KQUR. Ith 
Miiiy to iMlin ud Biki IBBOOO 
inokuloillT the lattot pnainti no 
bfgi at all-nt the oaglaior ou an 
' laiillal and H many poaadi u hi 
lb to aohlm hli nnllHhi bayit 
R|i OK fill not inly piy the prioo 
i||fti"fiti(^t’'alio^ltniad 


WniUTiaooapindflthfkt 
blit nr lailnim abd iitillariliii 
I dHin a tiulny ou of aapli oipaoity 
tiki no fall iron idalti aayf hani 
«|ayiiadi,iaiia>fir|; 

iBRlttiilfttlmliiiitkiMniid 
^nihatHmiimitthi.hudli( 
atiHfi ifBK fkt driw-bal km*t 
obMfMtlw|oiifNtelt4^ 

Iff that tho tmhtna and tho main* 
MM0«fill,lb«thl';hllMkMipil0l,. 
fKtalhimditfihilt<f<lif*:ofDiopl« 
tWat tt aataohila ihoiild ho u 
utihutnyiiaiiil) 


in lauili of atonal diilin to eon- 
tom to thi oamat modi of "itnamllni 
body," and Inlihid lad aph^nd lo 
that tho flti tad dinthtin w ho jut 
M pnhd pt Ihi ippmuci to tho ofnir 
li of Iti piifHDiaoi. 

IHOl TU i Un to tilt thi ihlll ud tho 
uporluoi ud knotlidp of the belt eorpi 
otibKaiiraudthiliiialaiotthibiit 
notiUnriliti kaofa to thli ladutry. 

in>IHIBB7l!01UXfIllllTESllBIJLT. 

Hil IIOCOOIUD ID TOO that In the laUn 
hlito^ot tbti ladutry thli h tho Brat tlmi 
thit flit hH bon Moompllihiir Wilt, It li. 

ilBWlCOSMSItliitllllapoiilblito 
any other eoncin-iay other oriuliitloa. 

wi wni FumusiT siruiiiD- 

Idiilly liulppid to do It Eld no old 
nodali to pit lid ot-aoai with f blob thli 
would coapiti. fo hid thi pluta, thi 
upltil, thi taint lad-thi ixpirlian. 
Ion ou't boot tbit oomblaitloa. 


wi m ums io ciu m SAT n 

tblimodiL Ibitlia’tiolnuiutuoi,ot 
oobiM. Sound li for Bn timiiM may 
ma It thli mioa. Bprlag dinud-fi 
don’t don ooatiaploti. 
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The rcfion of Heaaler 11. seems literally powdered with stars. It is hard to believe that those white dots are all stars, aiaay of them brig^or, hotter aaC 

bigger thaa our sua. 

How Many Stars Are There in the Milky Way? 

A Great Astronomical Problem and How It Is Attacked 

By John W. N. Sullivan 


O N a clear muonlewi night, if the aky Ih> attentlrely 
obaervtid, a dim, hroad. irregular patch of light may 
l)e aeon, Hwec|>lag right acroaa the heavens from tioii* 
son to borlsoD. niU long and faintly luminous cloud 
is known na tite Milky Way, and it doea lu trutli make a 
conjpleU* circuit of the heavens, if observation is as¬ 
sisted by a powerful telescope this Iwnd of luminous 
base is seen to consist of a countless multltudo of stars. 

It would seem that any attempt to calculato the prop¬ 
erties of H system of snob exceeding complexity must 
lie fore-doomed to failure. Nevertheless, it is possible, 
by mathematical reasoning, to rejich certain conclusions 
respecting the constitution of this object which are of 
the highest Interest and Inuwrlaiice The mathematical 
methods necessary for such an undertaking have been 
developed by Maxwell, In connection with his researches 
on till' theory of gases. A gas is regarde<1 os made up 
of nn lininenw' iiuniber of very small particles, moving 
alKiiit in various directions and with various velocities. 
These small particles act on one another at a distance, 
hut lu such a mariner that at a distance large comtrared 
w’lth their own dliai'iistoiis, tbclr mutual action is lu- 
uppreclnble. Uut if two such particles come sufitciently 
close together, they iierturb each other’s motion, and 
the result Is a different distribution of velocity. The 
fbet that the particles are present In enormous numbers 
and that their motions arc raudom ones, renders the 
application of the tlieory of prolrahtlltles possible, and 
on this tiasis many of the characteristic properties of 
gases have boon satisfactorily explained. 

Lord Kelvin, by a bold ImaglaaOve !««>. Jumped from 
the consideration of a gas to the Milky Way. There 
also we have an lmmenat|roumber of bodies moving at 
random, perturbing ou4 another’a mottons at abort tils' 


tances and exerting no appreciable effect at large ones. 
To the mind of Home super-humati being, to whom the 
stars of the heavens appear as molecnlee do to us, the 
Milky Way is but a gas, free in space. The atatlstlcal 
inethods of calculation Introduced by Maxwell may be 
used in this case also. Among other things, we are in 
a position to calculate the dlmeuslotis of the Milky 
Way, from observations on the velocities of the stars 
nearest to ns. 

If a gas were removed from its containing vessel and 
loft fiW in space, it would, under the action of tbe 
mutual attractloi) of its particles, assume tbe form of 
a sphere. At the center of such a sphere the preaaure, 
and in consequence the temperature, will be greater, tbe 
greater the sphere, since the pressure at the ceDt,» Is 
increased by the weight of all tbe aurrounding layers. 
We have good reason for samswing that ear aolar sys¬ 
tem is situated near tbe muter of the kQlky Way, and 
hence, from observations made on the velocttleB of ad¬ 
jacent stars we can determine tbe temperature com»- 
siionding to our position, and hence calculate tbe radius 
of the sphere. As a result we find that the radius of 
the Milky Way, oousidered as dlstrtbuted in tbe fom 
of a sphere, is about one ttaonsand times the distance 
of tbe nearest stars, which leads to the result tbst there 
are atiout one thousand million stars la the Milky Way. 
This caloalatlou Is only approxUnate and is not affected 
in order of magnitude by tbe fact l^t the MlQcy Way 
is nut a qihere, and that tbe kinedig thgoty of gfesos is 
not compatible with the hypothwts of a homogeneous 
sphere. 

This theonetlcal result, that there are Me bUUon stars 
in tbe Milky Way. is tbs same as bm been reaebsd by 
telescopic observatloa, a toot wblA la disttiMIly anr- 


prising. For tbe theoretical result gives the total uuai-. 
ber of stars present, while teleacoplo observation can 
only give the number of bright stars present. Frmn the 
concordance of the two results it would appear oUtwr 
that there are no dark stars In the Milky Way, or that 
their number is altogether loappreelable In comparison 
with the bright stars. We shall eee that this result 
is rather disconcerting when oonsldaing ttie age of the 
Milky Way. • 

Is regarding tbe Milky Way as a gas ito haVe net 
been sul^ently precise in our eonoeptlonn Stverybody 
la DOW ttamlllar with tbe fact that Onattm dlseovgiiA 
the extetence of a fourth sta|^ of matter; matter whhdt 
is neither solid nor U||uld*lM)r galwous. and wtddi hW 
been named radiant matter. Tbe djffereuoft jtotmMQ 
radiant matter and a gas is Quite easy to ffTittil. fjt 
a vessel centalolng particles of matter lb ftts 

chaoces are that a particle, in travetsliig thr 
wlU experience one or mom colllsiOM wtth v 

ttoles, then such an assemblage at phietBiiS Is ««)»•# 
a gas. It It be possible ^nr the partttld ^ 

vcesei without collision, the ihbttsr Is a^ W 
ant, w that an aae«mb|«ge>0£ ^rt^ 
vessel is a gas may, In * sibflNr 
sUte. Now if the spherh t^-taftowiee 
the Milky Way be regmtlMl'.as liellif 
WhwiMnpioslng tlmjrhit tjf' ^; 

^le apparent, 
experienctag a Bii«)e 

radiant etat*. ItM* W lf f w i fl t ' 
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■ l|B th« irrlaeti^ vpoa wtaleh 
1» tattle taurt^tam- 
'ta ta'iDote leMnliv of 
4; M|il|||^ ttkitlilB itfw Mne of tattle. 

, .ikjii4'«i»^ to laove eoww 

ftam to'oertatn 
" ‘ aatatlllg flw taeny br preeeiitliic Urn 
«.italA» fta.^ UtfUmr fire, secondly, 
' J»«Sto* by the moot 

»epirtad «* aettled elmoet as eoon 
if **» twttoa be properly dreeoed 
. afaliMt aeeondary 

IT Ik be>o oitaB tor anxiety ; If not, 

'll' - 

f5&J3SS'.SU;‘^ 

totafea ot i$my 


f Why. 1* ^bey a»e aye- 


_ j tlie MOhie of tta IfUky 

Hh^"' .'!!P . ww eaa a’r y 'to,«aet a «!««» i«Km 
to aee that tt ta In sola- 

tita, to «*» *■ 41seMlbn . 

iSUita att Uie asm whlsto extend from 
cta tasAWil, ^1^^ Mini' ewved to tta aane dtmedon. 




enrctato to tbcM naeaea 
«,tta'ayatoaa era dtbes ao?- 
twwaO It, to«* to* 
'ilp^ wtpito>to After a time .toe 
.toWta to beato^' on the 
^ II setatfta oQidito^ 

^eail tttMdHtopell tor an eDOrnMas 
and.tliepriB. 

, , Mfitiluid only aa the 

^ nwadwr of ooUMona. With toe 

__bed tatore, remtadna toe deaalty 

^ Why* m tow to a poel^ to eattoiate the ' 
i ^to'.aii^a 'flii .pcewat form. And here we 
itoer ooaaldMa- 

MMUtittAhsaM 

■^- 

a allow ' 

_ „ . . , - Asa we to anppeee 

that to* litihy way atoned to tom while toe bodtee 
CaoiNtofMlt whto ydt dato7 And if ao, are we torthor to 
auppoee that their all became Tlilble at about the aame 
ttmet ' Thta aueme a rery unlikely eupporttloa Bat 
If not, we are to aaenme that a oonaUerable part of 
toe IQlky Way to now dash—that toe bright atara con- 
atltato but a aaiall fraction of the total nunber. This 
la where we enoonnter toe difflcolty referred to above. 
We have aeen that the eotbaated total nomber of the 
atara agreea with the number of obaerred atare. There 
la nOtodtoatlou of toe extotenOe, to eonalderable qtantl- 
ttaa* of dark atara. We have here two reeulte which It 
la ve^, totod to reconcile. The reoouclltotlon has not 
yet be^ "aflCeatod. The ekelch we have already given 
toay BttSloe to show the reader that the problem, vaat 
and dUtoult to It to, may aome day iwove amenable to 
the power of mh^ematloal analyalli, hut for toe preeent 
m mnet perfnioe leave him on * 
ynto of totestogatiaa. 


of ddm t 



Urn apisal aahola Mmtor SI to Canea Venatid. 
Hm MiOw Way may It anefc a apl ' 


a fatal toane nuy be expected. Leatly, the days of 
rapid, rongh-and-ready military aurgery—of ballets ex- 
ttaetod and Umta amputated on the battleflold—are 
gone by. Modem enrgery, with Its audadty of acope 
and hltra-reaneatent of metooda, demandB too great 
attoptliiB to too perfect a anlet In Ita envlron- 

touch tlma tor operating, to permit of ita 
'tanW.ilipeUaah'ai^ toe dta of battle. 

I ’tor. SMme le of the opinion, et the aame time, that 
our generation, with Its over-atimnlated and over-culti¬ 
vated nervona ayatem, la quite incapable of enduring 
toe pain and nervous shocks through which the prop- 
Mords of Nepoloon's armies managed to live. 

The actual course of events with the wonnded sol¬ 
dier le thus dramatically detailed. With eyes fixed 
straight in frnna of him, and filled with the warlike 
Intoxication which eliminates the Instinct of self-preser¬ 
vation, the soldier follows the orders of bis leaders 
until he feels himself hit Then another instinct than 
the ardor of battle takea posaessiou of bis whole being; 
be now thinka of nothing hut finding bis 'Way to the 
wretched company of the atrteken, to abare his suffer¬ 
ings with thsm. In this way there are formed on the 
flpld of battle what Oeneral Trouasalnt (the aurgeon- 
In-otoef of the French army) calla "neats of wounded," 
to wiHdi correspond "neats of assistance.” Here the 


T EUB tosptot m Bhlme. 

whoto. decidedly altrmtog dtoetw- 
Mem of the wwiin^todtotoa by mod- 
ecii weupima ImsAtotady appedyed to 
‘tatof to toe ^intopAif*. 

to 

to .H f0»m. n*. 

'q|)l|m^to4ltotato^ these UllltolM 
to tovtoeur ‘K^Vr** eto«iM»>f,toll* 

'dbto* 'two to";toto4- 
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medical students and young doctors have congregated 
to the midst of the troops, provided wltli morphine 
to toll pain, caffeine to stimulate the heart, and serum 
to repair the tissues wasted by loss of blood. Tlie thrmi 
great dangers to be met In these early stages of the 
ease are asphyxia, hemorrhage, and Infection. Against 
the last of these three the French aoldier Is tortlflod 
by a little package which he is obliged to carry with 
him as part of bis regular field kit. Within Its outer 
covering of gray linen this package contains another, 
on Impermeable envelop, and inside this again Is a pro¬ 
vision of aseptic Unt covered with fine gauxe, besides 
a large bandage and two safety pins. Outside Is a label 
on which are printed explicit directions for the use of 
this firat-ald (or pansewest iwtividuel) apitaratus. If 
the soldier Is wise and provident, he will have tlior- 
OUghly mastered these printed Instructions long before 
the necessity for aiiplylug them arises; if he is only 
toe average human recruit, and has never looked at 
them until hla hour of anguish arrives, he ought even 
then to be able to understand their large, heavy tyjie 
and simple precision of language 
The next thing for the victim to do will be to take 
advantage of the first lull In fJie lighting to drag tdm- 
self to the nearest medical post, or • nest of asslstHnce,” 
Which ought to be t,w»(> meters (4,lf,M feel) or 2,(K»0 
meters (6,562 feet) to the rear of the tiring Hue. Here 
his wounds will receive their first seleiitlfle dressing 
with antiseptics. At the same time his ease Is diag¬ 
nosed, and a ticket is pinned ou to his eoai—a red ticket, 
if he la to be removed to tlu* base hospital, a white 
one. If be Is to be left where he Is In tbe former case, 
he will be carried off vm a scionttflcall.v constructed 
stretcher {brancard), the French type of which la the 
Sybert, a contrivance so constructed as to Is* avuilahle 
for transporting tbe wounded man either In a wagon, 
on the back!of a mule, or on the back of a hospital 
orderly. For the last of these means of transportation, 
tbe brancard is strapped, nearly upright, to the fore 
head, shoulders and hips of the bearer, so that the 
patient may keep the sitting and sHghUy prone tavslthm 
desirable in cases of abdominal lesions and known as 
“Fowler’s position." 

8o much for the routine of gleaning the human 
harvest while and where the battle still rages. When 
the turmoil and acute danger have shifted elsewhere, 
it Is possible t<x tbe ambulances to make their riutnds 
and pick up tbe wounded. The modern army ambulance 
(then are sixteen to every French army cori>e) Is a 
field hospital ou wheels, eqvilpiHsl with faculties for 
Immediate treatment of cases In which delay would 
eittaU serious danitov. Tlio "field hospital” of thirty 
years ago la now only a memory. The ambulance, an 
automobile, takes its load as quickly and with as little 
Jolting as possible to the base hospital, where the vet¬ 
eran surgeons, Red Cross nurses, and all the healing 
resources of modem science are to ho found, amid quiet 
and orderly conditions almost os fnvornl)le to the patient 
as those of a well conducted hospital In times of iieacv 
Dr. Hehno makes an Imisvrtaut point of the Increas¬ 
ing usefulness of women In tending tlie victims of war. 
"Yesterday,” be says, ”o young surgeon, lately returned 
from the Balkans, Prof Rent' De Fort of t,llle, told me 
In a voice broken with emotion of Ills feelings at seeing 
these benevolent phalanxes of nurses The sis-letles 
of Help for the Wounded, the Austrian Cro.ss of Malta, 
French, Kusslou, English, (Jernaui, and Czech women 
—In the hospitals at Nish, Belgrade, or .Sofia you see 
only these white angels bearing the red cross of redemp¬ 
tion" To return to the battlefield, 
the work of the surgeons and their 
orderlies does not end with day. At 
night, the.v have to scour the coun¬ 
try and gather In wounded men who 
have IxM'ii uiiahle to find their way 
to any aid station Tln-se nocturiml 
gUwners of stricken huinaiitty are, 
of course, provldevl with lanterns, 
and in this connection Dr llelmc de- 
scrlhcs the f;os.snrd Bcrthlcr light, 
which Is specially Constructwl for 
the st>rvlct> of the wounded In war. 
It Is an acetylene light, provided 
with a refleelor, which lirllltantly 
Illuminates the ground within a 
radius of 8 meters (26(4 feet), but 
Is quite ImisTceptlhle beyond 400 
meters (1,.'!I2 fev-t)—a safe distance, 
coiislderiug that hostile armies now- 
adn,vs never eucump within any¬ 
thing llko so short a range. 

In this work the traditional friend 
of man, the dog tril>e, also takes 
part, ropresvntevl by that German 
development the ftanitatshund and 
hia French version, the chim nani- 
tairc. Th^ method of the German 
SanitHtshund Is simply to find a 
wounded man and then bay over 
{Otnolndti oa pope 4«l.) 
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Pencil Sharpenere 

A LARGC iminbpr of luecliRnlcal devices for roplac 
luk the ponkulfe In removing the wood And point 
InK tb4 leud of the ordiiiiiry load pencil have l)cou 
invented It tnlcis ii keen knife and no little skill to 
sharpen a lend pencil qulcklj and without waste and 
yet nearlv everyone likes to have It neatly treated 
hence the legion of pencil sharirauera raDBlng from 
the little conesliaiKd pocket deylci of boyhood days 
with a fixed bladt for ahavlug off wood and lead when 
the ahariwoer wna twisted about on the end of the 


pencil to the well designed machine for serlouo, oon 
tluuoua business use 

Th< usefulness of a lead pencil la practically hindered 
by the fact that not everyone can keep a iwnoll riiarp- 
< ued simply because not everyone knows how to handle 
a penknife Moreover cutting the graphite lead” dulls 
a good knife blade rapidly The section of the paper 
Itendl (in which a fresh length of lead la exposed by 
simply slitting the pencil and uncurling a atrip of 
paper) avoids this operation where a sharp point la 
not necessary Where many pencils are used aa In 


BChoobi, offices telephony exchanges, nthhe qulMBr 
more etticient means of keeping the pettcUs tn gped 
dltlon than by the baud wblttllng method beoomoi|!‘ 
Imperative. 

The ideal device for this purpoee should dm of all 
save time, oa compared with moderatp akl)l W Ihe 
primitive method. The auditor of a Utrge zattwaj' 
tem an enthusiastic user of pencil sharpenere tn 
120 clerks, somewhat humorously estlouttes the sa 
of time on each pencil as 10 minutes, dlTlded as 
Iowa Borrowing nelghtyors knife, 2 mlnutee, abarpea* 





A little device which removea the wood and poiata the lead by two separate 


In thia machine the cutter Is at the 
aide of the pencil 


A pencil sharpener that closely simu- 
latee hand whittling. 





S' 







Another representative of the whit 
thng lead pencil aharpener 



Employment of a milUng cuttar placed at one side of the pencil. 


Hie sandpaper wheel for 
•harpeniRt pmiidls. 



the wMttling type. 


Sharpening a pencil by a pair of cutlers revolving arottid the | 
rotating. 


A yhiftilpf 
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|iflC'^':i0;«t.. 

_,.4y-«4#. ♦«»<k ^rt»U« 

wxi <to' 

ttt^ wlikb iwinff a kaite 
HI' itMQBiCMiwltti' ttM a^tim- 

_ (st^ «tlM 4fovie0 IW^ «MU 1w 
Ite to tweak 

tlM .band'W'iblttlltit Btetbo^ Itfvea 
I keen penkntMe, etwciai mdli 
He 4 kM4 nencil t« nauiied to point tke 
li|id after tke wood baa been whittled 
, mny* ^Itie eapert human pendi aharpener 
, iiptbla atace cute verr carefully, perhapa 
ilppoitllnk tbe expoaed length of ttie lead 
A the ban of bla Sager to eaae the chat- 
{Iniit premure of the knife edge, it la 
mh to hay that aehemlng to deal with thla 
feUoate opemtlon baa been the main prob- 
len in (be majority of pencil abarpenlng 
derteea that have been Invented. 

In thla eonbeetlon It la noteworthy tbet 
many paneii abk'iwiwn' which win give 
good reaulta when new, wlU break the 
pencil point by the looeeneae nr aide mo¬ 
tion of the cutting tool when the bearinga 
of the machine become worn; and the 
bearinga of a pencil aharpener are par- 
ttmdady liable to become worn by foul¬ 
ing with the gritty pencil lead litter In the 
nae of the machine. 

In eonalderiog aome of the repreaenta- 
ttve pencil abarpeuen It la iatereatlng to 
divide them Into two broad ctaaaea, accord¬ 
ing ta whether the devlee worka by a ape- 
dat rnotbod, or Hke a aort of automaton 
penknife naer. Many macblnea for nae 
In perSarmlng a given work are not imlta- 
tlru of the primitive hand labor operation 
whleh they are dealgned to auperaede, but 
have a new and apedal way of doing the 
work. For example, the ordtnery tewing 
machine doee imt paaa a common houae-' 
wife's needle e^pletely through tlie fabric 
on whleh it la Writing, but ntlllaea a ape- 
ctal needle. With Ita eye In the point, 
which It atatw In and out of the fabric. 
Just so the majority of the imndl abarii- 
eners which have aeeu the light of actual 
use remove the wood and point tho lead 
in a way of their own, and not by an imi¬ 
tation of hard whittling. 

Perhapa the majority of twncll abarpen- 
era of taith these claaaea are little ma- 
chlnea arranged to be fastened to the wall 
or to a table and having a crank and 
gears. One popular type which does the 
work by a me^od wholly different from 
hand whlttUnk has a pair of small beveled 
milling cutters wbteh while rotating Indi- 
vldoally revolve on a pair about the peudi, 
thus cutting away Srat the weod and later 
the lead as the pend! la fed throuih a 
clamping support In the axis of revolution 
of the enttera. One object of this design 
with two cutters bearing against the pendl 
IKklnt from opposite aides ta to relieve the 
expoeed length of lead from the aide strain 
which la BO liable to break It. Several 
ottuff Bharpeuera of this type, however, 
have a single cutter driven from a gear 
wheel and cutting from one aide of the 
pendl only, the pencil being graduaUy 
turned as the work prtioeeds. In some of 
IlMwe machines the pendl la hold la a 
simple friction damp In which the oper¬ 
ator tuma the pendl about; in others, the 
pendl la autoamticnily rotatbd. A recentj 
madilne of this typb otiUsee the mltunff 
onttaf IdM with x splnil cutter hating 15 
tndMa of cutting ed^. dedgued to make a 
IK)od point WthflUt attain on the lead. Ihe 
petiCU point Supported hgalnst« atridgbt 
:edge while tkli eutior to at vmidt On tt. 
and the kwd iAwml an extreme '"4ni«r cut." 

.drnotimr'm^duiimiVtn evoluttou'ikom the 
BdUMDMff'e tflff mkil^ lute beeh referred 
to, is dtMNtMMl to proteet:^ moddotttttng 
kiiida from hetag dulled hy Wrh on the 
PSHdi lend. dTondog the twudfc motetee 
^ peomt UpeM! tppldiy aimtiMt n 
m Mie Mhde wDlieh takes Otf g .thiu 
imtral«mavli« from Che wood of the penett 
. Wd to form * .mood' 

; mtimeedi * eedmmto. abw* 


M ihuB domlni into puur to frind 
tW'llMl'te n .pdah 
ffeveeel forma of aherpenera which 
fmukly ItoltaM WlttUng here a disk 
carWl^ aevOral aharp kaUe blades ar- 
r»n 9 ad radtahy which rapidly sliver the 
wood of the vertically held pencil as 
the disk is rotated. Slowly taming the 
pencil about and at the same time fee 
It downward In Its clamp cloaely stmulatca 
the action of a penknife In skilled hands. 
One representative of this type has the 
kttlvSa arranged to draw out the pendl 
point Another handy little desk device, 
weighing less than three quarters of a 
pound, sbarimns pencils by a reciprocating 
motion of a single adjustable blade car¬ 
ried on a rocking arm. The tiencil la 
laid against a support In a alantiug posi¬ 
tion and the blade la brought Into action 
by a downward push instead of by the I 
turning of a crank, so that the device j 
docs not need to be fastened to any sup¬ 
port, bUt may serve also as a paper weight 
The base la cup-shaiied to catch tho pendl 
cuttings, and stands on three rubber-tipped 
feet This same chisel motion of a blade | 
Is uttllaed In another compact sliariiener 
equipped with a vertical plunger like a 
dating or numbering stamp. The blade j 
has 4 Inches of cutting edge and It is kept 
In condition automatically by a sharpen¬ 
ing atone, which is held against the blade 
by sprUfk pressure, in this connection 
mention should be made of the little pen¬ 
cil sharpeners which may be found In some 
statloimry stores—«n attractive miniature 
jack plane for the deek or pocket 


An EflkicBt Air Ddkctor 

AN apparatus for changing the direction 
'^of a currant of air with the minimum 
lose in the vekmity of the aame has been 
reoently designed and patented by H. L. 
Van Zlle of New Vork city. 

The principle involved is shown in the 
aocompanying illustration. 



An eflkient air defleetur. 


In this deflector a series of curved vanes 
are placed at equal distances from each 
other, presenting their edges to tho our- 
rant, and dividing tho same into indepen¬ 
dent strata. Saoh independent portion 
impinges against a vane, and after being 
di^tly deflected proceeds to the end of 
. (he, protected passage without further 
I lose of energy due to any impingement <jt 
the baUnoe of the current, The ehergy 
•etuatly lost, neglecting sldn-friction, is 
due to tile impingement of the stratat 
against tbs lower poriions of tim vanes, . ^ 
An applioation of the above principle is 
madb for windows. . With this device the 
wind is deflected to e vertical ourseq,ti 
inside of the room with a lose of only 13.3 
pereectof itsTtiooity. The energy of thU 
veVtiual euftent is sufficient to defloot a 
hotiikuital oiurent entering the window 
,amk. tile defleotor, the amount of suthr 
[ dtiltotipn and the leeuitioc direction hshig 
IdaimdMt an the Nlative Stiength of the 
twn IMMCto. It in, (herefore, possible to 
have the tower agah raised above the 


deflector and still have the ineomlng air 
traveling to the upper portion of the room 
without disturbing papers on desks 
tables. This feature, unique for this 
deflector, is very important during the 
summer months. During winter the sash 
can be adjusted to admit only the amount 
(ff air desired, and as this air will travel 
vertically at 87.7 per cent of the velocity 
of the outside wind, it will mix with tho 
heated air at the top of the room instead 
of produoing cold currents at the lower 
levels. 

Beoent investigations by well-known 
aoientists show that the movement of air 
in a olosed room is almost as important 
as the oniranoe of fresh air. This deflector 
aooomplishes both results with the mini¬ 
mum amount of cold air owing to tho high 
velocity of entrance. 

A New Idea in Ink Eragers 

INK erasers need improvement. Knives 
-^eut and scrapers roughen the surface of 
paiier; rubber mixed with powdered gloss 
or sand wears through and is apt to tear 
the paper, while chemicals discolor the 
paper and obliterate ruled lines, as well 
as the letters or figures they are applied 
to. A Syracuse inventor, Mr. ,1. K. Hush, 
proceeds on a different principle and 
with success. 

The eraser he perfected consists of a 
brush made of espeoialiy prepared mineral 
fibers and containing no less than 4,(KK) 
strands each. As the brush is only 
oighth of an inch thick and throe eighths 
of an iuoh wide, it will be understood that 
each of the 4,(X)0 strands of lltior is 
ceedingly tenuous; but they give to each 
brush )U 8 t 4,000 roJcrosoopic, diamonil-Iike 
points of peculiar sharpness, and together 
they form an erasing edge that is flexible, 
durable and extremely efficient. The 
brushes are not made of asbestos or mineral 
wool, but of a substance more like spun 
glass. 

Each brush is two inches long an 
contained in a tul>e of aluminium and 
Qerman silver that is three and three 
quarters inches long and three eighths of 
inch in diameter; turning a German 
silver cap on tho end of tlie tube moves tho 
brush in or out, as required. 

Especially well adapted is the new eraser 
for removing single written or typed letters 
and figures from a line or column neatly 
and without affecting the adjoining marks, 
and it leaves the place of the letter or figin'c 
fit for use again without danger of blurring 
or blotting. 

The Death of William Deering 

I N the deatli of William DeerliiK. one i 
the founders of flic luleruatloiinl Har¬ 
vester Company, and himself Ioiik the head 
of the rteerUig Harvester Oomisiny, the 
American machinery Industry loses on 
Its most comuilcuouM figures. 

Originally a dry goods mmiiifncturer 
and merchant, Mr. Deerlug cvetiliiaMj mi¬ 
grated to Chicago, where In 3K70 lie met 
H. Gammon, who hud luiiight the rights 
to manufacture a harvester Throe yeiirs 
later Mr. Deering became Hie active head 
if the enterprise. Gammon told Heerlng 
that n machine wus needed wlilch would 
bind sheaves of wheat us they were cut. 
Deering began work u|k>ii this, and with 
j. R. Appleby Invented tbc binder Unit Is 
still 111 use. He Is wild to have left a 
fortune of $30,(XK),(XK), most of which was 
made out of agricultural Inventions. 

l>eering Is one of the men to whom 
America should W grateful for his achieve¬ 
ments. It was hls self-binder thot mode 
It really possible to harvest wheat without 
the aid of much manual labor and that 
{dacai the name of Deering beside that 
of HcCionnlck. How much the Deering 
binder has contributed to onr agrieuIturiH 
prosperity no one can even guess 

A Worm That Operates Car Coupling 
Knuckto er Hook.—Joseph Kovaos of 
Kutpiuwt, Pa., in patent No. 1,073,352 
proridea a segment coupling member 
tnovabia in an aro in the draw-head and 
on its outer side a worm gear meshed by an j 
operating worn journaled in draw-head, j 


NotM for Inventon 

Dr. B. W. Pond Resigns After Forty 
Years as Examiner.— Heoause of ill health, 
Dr. B. W. Pond has resigned after forty 
years' sorvioe in the examining wirps of 
the Patent Office. President, Wilson sent 
a letter to Dr. Pond thanking him for 
his many years of serviee, and coniph- 
menting him on l,he reword ho has made 
while in office. Dr. Pond was in charge 
of a very important division of the offioe, 
in which he looked after all inventions 
affeotiug civil enginotsrmg, bridge build¬ 
ing, hydruulio enginooriiig, and excava¬ 
tion. He is a native of Maine, and was 
graduated from Bowdoiii College. He 
entered tho Pattmt Office as third assistant 
examiner m 187S, and four years later 
was inmle primary exairiiiier, which posi¬ 
tion he has filled for tlurty-siv years. 

An EUhu Thomson Patent. -Patent No. 
1,072,530 has las-n issued to the Oeneral 
Electrio Company as assignee of Elihu 
Thomson for an eleetnc iieater in whioh a 
heat storage mass having gissi eonduo- 
tivity constitutes a wall of a heating 
chamber, while heat insulating means (‘(in¬ 
stitute the remaining walls of the said 
ohambor and moans aro provided for jiro- 
duoing an eloctne aro within tho ehamlier 
for healing the storage moss. 

Nine Car Truck Patents.— Hi'rberl H. 
Hewitt of Buffalo, N. Y , has secured nine 
patents, Nos. 1.072.710 to 1,072,727 in- 
olusive, for improvements in ear trucks 
including improvements in the car axle 
journal boxes as well as iii the car triiuks 
proper. 

An Advertising Ventilator. —Robert E. 
Carswell of Minneajxilis, Minn., provides 
in patent 1,072,821 a combined ventilator 
and advertising device in whioh thero is 
produced upon a suitable surface a ropre- 
sentatlun of an automobile with the wlmels 
having passages alined with them and the 
wheels rotatable and having, in their spoke 
zones, propelling blades so that the wheels 
will Iw rotated by a draft of air moving 
through the air passages alined with the 
wheels. 

A Number of Dental Patents.—Frank 

H. Bkinner of ('bicago, ill , has secured 
patents Nos. 1,072,.517 to 1,072,521 in¬ 
clusive for various forms of crown pm 
extractors including jaws for gripping the 
pin and means co-operating with the jaws 
for pulling tho pin. 

A Shiftable Individual Telephone Mouth 
Piece.— In patent No 1,072,.>37 Glaroricc 
8. Warren of Milford, Ohio, shows a toh*- 
pboiie mouth piec(> w'hich has a Imnd to 
fit around a telephone trausmitOtr and a 
mimls’r of individual teletihoiie luouHi 
pieces carried on arms jiivoU'd to tho 
band so that each individual mouth piece 
may be applied to and removed from tho 
telephone mouth piece as desired. 

A New Patent Office Mail Order.— Tho 
new ('ommissionor of Patents, undor date 
of Septemlior 5th, IftlS, has given notioo 
to l.hose transaetiiig business with tho 
Patent Office that all mail matter arriving 
at tho Washington jsisl office up t-o the 
hour of closing busiiiess at l.he Patent 
Offl(H3 each day will be entered as received 
on that day In carrying out tins, suit,- 
able arrangements have Ikmui made by the 
local jiost offioe. 

Another Reinforced Cement Tie.— In 
patent No. 1,071,2(11 liOiiis Blessing of 
Jackson, Miub., shows a railroad tie of 
cement in w'hioh is embedded a longitudinal 
tension rod, bent to have lower portions 
directly beneath the rails and its inter- 
mediate jiorlion bent upwardly to form a 
truss midway between tlie ends of the tie 

Milk Drying Process.—A patent No. 

I, 071,692 to Powderwl Milk t'ompany of 
AmeruMi of New York city, assignee of 
Charles H. Brigham of Brooklyn, N. Y., 
presents a prtxiess which oonvorts tho 
liquid into a spray and causes a largo 
amount of drying agent m tbi' form of an 
envelope of forcibly projected air intro¬ 
duced under pressure moving in tho same 
direction as the spray and traveling around 
it in such a maniior as to present at each 
point on the path of the spray successive 
quantities of the drying agtmt. 



SCffiNimAMfiKiW 


Bscemr PAUNtfii) mviENTtoBts 

TbeM eotamiii an open to all patoi 
Tb* notl««a an InMrted br ipacial arraaga- 
bicat with the inventora. Terma on appHea* 
ttoa to the Advertlaing Department of the 
Hcwasiric AManicaN. 


FertalnlOR t« Apparel. 

BnUOVARM'; HANITAKY HAT UNINO^ 
Hc,m V UoiuiHTdN. IHIt Hprure Bt., Pblla- 
(lelphin, rn ThI* Irivi'ntlon provKlea a read¬ 
ily deturlmlile IliilriK pack, providwa a elagle- 
lervlrv llnloir pe<k removable from the hat by 
each proBpi'<’tlve euetomer, prior to, or a 
qnent to, tryloK on ii hat: preventa poealble 
tranaferonee of vi>rtnlu loctdeot to trying on 
of liata In BtoreM, and providoa for mounting 
a unmlter of lluliiga mid for applying 
adapting aahl iiiinintlug and attached 111 
to bata lit varluua ahupi-a and alaea 

•Clertrlral Oevlrea. 

UNK INHUI-ATOK <1, C ManaiBAOK, 1806 
Avenue B, Ban Antonio. Tex. Tlie more par¬ 
ticular purpow of the Inventor la to provide 
an lUHiilator aultable fur uac upon telephone 



URK IWfltJLATOg. 

and telegraph linoa. as well ua ti|ian lluea for 
general aerrlee of varluna klnda. n aperial 
Jert being to Improve the Inaulatlju of the 


orOoneral miereat, 

DIBPLAY (’AHK,--U. N Dim 
Kan. It la an object In tbla Invention to pro¬ 
vide a eaae In whleb the opening of the cover 
Will automatically lift the tray to a poaltlon 
to effectively diepiny the gooda, and In which 
the rloalng of the cover will automatically 
lower the trav and Ineloae tlie aamo. 

AOC’dUNT INItHX—W K lloAf'H. care of 
Ban Antonio U.dg.', aiH It P o E, KIka 
Bldg, S17 Avenue E, Nan Antonio. Tei The 
object of thia Invention la to provide auch an 
arrangement that earda mny be held In a iw'rlea 
In wlileh a portion of each curd la vlalble, theae 
earda being reverilble and uach having upon 


DOOR t. llAititni*, ow». 

boma, ObMt. Tbla iBvmttob provito A eom- 
Uned door latch ood loeK. Aa dbjaet of the 


pease la flttlag a lock la a door by prdvldiag 



ooog LOOK, 


a lock which may be tnaerted 1 
opening made b.v an ordinary 
without the neceaalty of mortising the door. 
Kurther object la to reduce the number of parte 
and to lessen the coat of a good anbatantlal 

HoAtIng and I-lghtlng. 

HDBPTRK’ HBATBH~W. r)DBll.inn, 176 N. 
4th 8t. Brooklyn. N Y. The Invention relate# 
“lectrlr beaters and the object U to provide 
Improved radiating element for tbla cloaa 
of devlcee, aa well as Improved means 
porting the same to enable it to be 
ently used In any location where electric power 
in he obtained. 

8TAOB FCKm-IGHTINQ.—C. If. Tatumi. 
Loyal, Wla. The iovontlun refers 
larly to lamps mounted on n eaiTter wfalcb 
alldably mounted in tbe atrueturc of tbc 
stage floor, and meant for adjusting the lamp 




ACCOUNT INDEX. 

Ita opposite face a avinlml whleb when turned 
to view will serve to mil attention to the par¬ 
ticular card Tin mrils and I heir miiiporta 

the arcoiints lire duo miiy be turned ho ns to 

of the necouiit due'mrds In lug reiiiHly and 
quickly distinguished from tbe remaining cards 

Hnrdware and Tools. 

ArTTIATINfl device FOB WINDOW 
habiik.b. Bill tthii.s, and like movaiilh 

FAHTK W II Nvsimni.k, Surmise Lnke, N, Y. 
In the present Invention the objeit Is to pro¬ 
vide a new and Improved intniitlug device, 
more espeelllllv dcaljSliell fill miivi llii-ml} open 
tng and elosliig snslii's of iiisennnt wlndowa, 
abutters and tbe like, from the Inside of a 
room and 1o seuirelv lock llu part In either 
open or elosed position 

RAJ50U AND (iC MtD TIIEKEINiR, A. 
OsKHlfgiM. Box (1111, Ogden. I'tiih This im¬ 
provement relates to rnaors of the snfetv tviie 
and guards therefor nnd bus for an object to 
provide nil Improved strintiire Vlilcli nmv be 
(mally assembled and illBussembled, and will 
When aaaemblud present a simple elfectlvi con¬ 
st ruction 

FRUIT AND FLOWER CUTTER- (' F 
BlUnto, Cedar Bapiila, Iowa. This invention 
relates generally to a cutting device adnpted 
to he held on tbe flngor, and more partlcnlarlv 
to one eapt'dally'adapted for as<> In cutting 
fruit and flowers. The principal object Is the 
provision of a device the Iwdy member of 
wbleh la made of realHent material and In 
aiilral form. Mvuum tirdvtde for prevenUag the 
device from turnlag ubput the flacac> I 


RTAOE yOOTUORTINe. 

[ carrier with rofarrnce to the floor of tbe stag#. 
It providea a etructure for foottlgbte whereby 
a variation la tbe quantity of light thrown 
by the sanie on the stage can be arranged; 
reduces the apace occupied by tbe footUgbte; 
end makes it possible to utlllie the entire floor 
apace lit tbe atagje when tbe Uffbta are not iix.| 
use, that la, are In looiierative poaltlon. 

BLKCTHU; WATBR HBATBR — J. POLAE, 
1881 Madlion Rt. Brooklyn. N. Y. This Im¬ 
proved el»>('trlc water beater la cbaraeterlxed 
hy e number of concentrically arranged bent 
Ing elements, tbe spaces between them forming 



ELEOTglO WATER n EATER. 

elieniliera through which water flows, the heat¬ 
ing elements belug auprounded on all sldm Igr 
the water, means being provided whereby the 
volume and temperature of tbc liquid may be 
regulated or coutrollcd. 

Honoekold Uillltlca. 

APrAHATUS FOB CCMlKING MEATS.—F. 
Hriouh, Washington, D C, The primary ob¬ 
ject of tbc present Invention la to provide a 
(uokliig apparatus with means for accurately 
Indicating the shrinkage of meat during the 
rvHvkIng, and to limit the action of the spring 
hy which the meat la compressed or packed 
while cooking 

PUMP FOR VACUUM CLBANKRB.—I. 
BsaKgR. Hpritigfleld, III. This tiivcatlon In¬ 
cludes an element securable to tile body of tbs 
operator, and connections between the panipiog 
devices and said element, the arrangement be¬ 
ing such that both hands of the operator are 
free to manipulate tbe apparatus to cause it 
to produce a pumping action. 

HHOWBR BATH PAIL.—R. B JoNaa, Fort 
McPherson, Atlanta, Oa. This 
talus to Improvement in portable ahov 
cp.-i iHlIy those designed to be aoei 
oiillmirv pails. Artlclea befetofore 
for this purpose have ritber been leaky Whdn 
full of water or else rompUeated, heavy, and 
costly to manufavture The objaet la l« pro¬ 
duce a light, durable article tbs.^ will ba aatla- 


fftetory both to th« ct|oetty at i Ri 

Aower bath bad, at tba aama 'Um% tlttO r 
aaolly and cheaply wade. 

. ahMMwaaamdMaaluuola^tWiI^^ 

WWD DBVIOB FOR AtIT01di«IC 
CAL lMRTIHlMJIN4dl.~«. f. Loeqj^ JtT 
Place, Bimritiya. N. t. la ttd proMOt 

the taventtoa baa reference la ‘- 

rewlBdtBB devlcee for player plarMM. aad 
for ea object the provlMea «t aa Impflond 
etructure which may be oenaed te opefate at 
any time for rewinding tba roll dWefciy. 

DITCHING MACdiNB.—B. B. WnapM, Sex ' 
116, Werland, Wyo, 
dlatance of tbe place of earth depeett trow 
the ditch by a certain radwlae adjoetUeat of 
tbe rear or croea draper, and providea 
for trimming the eldw of a ditch te a emooth 
alope Inatead of vertically aa with tbe 
■eon plow. Meant are aloe provided for ad- 
juatlnc the plow, While In aae, 
late the depth of the cot, tbaa bolding 
even grade, and allow n awlngiag motion of! 
the plow nnd plow beam abeat a herleontalj 

WOOD GRINDING HACHINB.—B. 8. CWAb-I 
OANT, Grand Mere, Quebec, Canada. Tbe In- 
veatlDB providea a maeblne wttb removable 
teeth spaced apart aed arraeged 
paes la juxUpoaed relation, tbe elaatanoe be¬ 
tween the peaelng teeth being each aa (e pro¬ 
duce a ebearlng aetloa on tbe wood bite fled 
thereto; providea teeth remevabU 
replaced; provides for progrea sl vely lacteaelng, 
the speed of the grinding membera; and pre- 
viden grinding teetb, tbe enrfaeee wtaereot 
macerate tbe wood partlclei delivered tbere- 

POMP WORKING RARRBL.—J. F. KO- 
noaN, care of U. B. Wallace, 410 Caplet Bldg. 
B1 Pato. Tex. Tbe purpeae of tbla larenttei 
li to oonatruct a pump cyUadar of glaaa where¬ 
by the friction of the platon la redneed 
mlalmam and to so mount tbe cylinder with 
reapect to the other porttona of the pump as 
to make it thoroughly reliable In practical oper- 

APPARATUB FOR REFINING LEAR- 
F. BaATTia, 457 B. Btote 8t., Hammond, Ind. 
In order to reflne lead by removing gold, Oli¬ 
ver, anenic, tellurium aud 
tbla Inventor makes use of two separate eryatai- 
llsera and two separate kettles, tbe kettles bov¬ 
ine vertical movemeat to permit of rnnnlng the 
resultant liquid In oi 
tie to be transferred to the other eryetalUser. 

CONVBYBR —J. J. Cnawo, IPflO W. 6tb Bfc, 
OraveKod, Brooklyn, N. X. The aim of thU 
Invention la to provide 



tlon comprising easeaUally an endicw Imit or- 
eqolvaleut device with a plurality of elaapa 
thereon, together with suitable pnllcys or 
equlveloat elements droaod which Ute belt 



posses, eertala of the pulleys being so 
structed that the printed sheets held t$ clampe 
are not dlaplseed tberefrom, there belhg an¬ 
other pulley for opening the clamp whereby 
tbe aheet carried thereby may be deposttod In 
a oultiUile receptacle. 

KINBMATOURAFHIC APPABATD8 FOR 
TAKING AND PRUJBt^INQ TIBBTS BY 
MEANS OF PIUrrOGBAPHIC PLATBB.- 
RoNg A. Robin, l»arbi, Franee. Tbla leva 
tion bae for Its object ao Improvemeot In Unf- 
matograpblc apparatua wheralB ptetatne 
projected upon a screen lo ouch rapid gni 
slon that tbe effect of movement lO ebtblnod, 
and wherein meana la provided tor projecting 
plctnrea on ordinary glow platee Inatead «f| 

SUBMABINB CULT{VAt6r AND HAS- 

BSTBR.—N. A. LYaaog, Brtotol, ». I. This 
Inventor provldee a marhlne which may be'j 
employed to cultivate and for sttbaMHne flab- 
ery beda and more particularly oyatcr bade, 
and to harvaot tha ^eld thereof; eonetructa 
and arrangos a maclilne which aray he em¬ 
ployed to gather, aort dlatribntn gad store 
tbe aatd yield; and providea a Btipportttif 
srl and gatheriag macbablim no 'cnnneMe 
to permit the roll bf the veoael WtritoH* Chang¬ 
ing the angle of operatton •( Ike gathering I 
device. 

WATER GAOB COCK,—D. naftlM; Wl 
North Hecnnd West 8t.. flalj; Lahe O^, ^tah.' 
An object bore li' to provide a dsvtee MWtng 

movable valve member anangadi^hg riMhiM 


all gaa prodnaara, particaiariy ad^^ .l^ .cari> 
aactloB within the aihauat pip# o( «n Intaswl, 
combnetloa engtaiai, the object betog to gnO^de 
a conetrncOea wberaby the functioa» mnolhRY 
praaeatad la MCb a devlca may ba nMfig.gsR 


ROTARY BNOINa—T. W. MdOng. 4briNMM4{ 
T. T. Moona, admialatrator, Mjaeu. #18- TMfl 
inveatton baa retannea to a now End la^ttOYod 
engtae of tba rotary typo, la wMOh tba done 
la aappllad dlnctiy to the shaft. An ahjwt 
U to provtda a dorira wfalcb will ba stmpU In 


riant In Its operation. 


WHlFFLKTRBa BOOK.~49'. B. tUoi, 8088 
W. Mnnnlng; Beattie, Waafa. Tbe obJaet be** 
U to provide a book haring'riechahltm (er pern 
venHng tba accidental dtoanRagewaat ef ^ 
trace or tng ao tong as tbaao is any IsmI 
exerted on tba hoOk or whoa tba draft la tV- 
laxad, but wbicb may be anolly dlsongogad to 
■a tba trace or tog when tboro la ao draft 
exerted on the hook. 

METALLIC WHBBL—8. H. BbWMgfaScAUia. 
winnipmt, Manitoba, Canada. Tbla laventiott 
m more partleolariy to a rim conatMctian 
especially for aae with wbaels oncta aa daaertbad 
and claimed la a peodlag appMMtWn of Mf: 
Rummorscalen No. 687.488. Tba pklaetpat ob¬ 
ject U to provide a meaaa of ooCnriag tbo MW- 
tlona of a Inalal rim togotbef, Wboroby aaefa 
rim vriil witbstand rough tisaga and wUI mtf- 
nriaotir pactorm Its dalles. 

rDMntraHD spring aMd friction 
SHOCK ABSOBBBR—c. N. aownnn, aww- 
tnaamo, CnhE. Tba praaant fnvantloh NIafaa 
to ebook abaorbeto, la WMrit lha reriotanca 
of the vihrattoM wilt ba proportlOBato to tha 
ahoofca, and tn which idarai dagraa frterion 
oatta are brongfat sttccswrivoly Into aettaS hy 
the relative movement of the levora or aaenr- 
tag nrmt that eenaoct tbo aback abaorbcr to 
tbe obaaala or body, and to th* manlng gear, 
roapoetivoly. 

BOTTLB HlHxIWIB.—C. M. BOWMHI, tfaSUP 
tanamo. Cuba. This Ifavoatlon providoa a bot¬ 
tle holder for naa on autowofatlao and other 
vaUrios, wideli may be employed to piogoMy 
bold atad switatn tbo bottle Id poritlea, and 
wtalcb ndtl at tbo oame time permit tbo toady 
removal of tbo bottle when daMred- 


rg.--(Maifl of any pf fbaao palanta Will 
ba farhirbKRby the HoiaiiTiEcn awmicaS tot 
ton eoata oach, Fianaa ataha tfao name of 
patontao, tltte of the inventlpb. h&d 4ato Of 


Wa wlab to call attsatton tp rik^ .toot tlwt 
wa an In a imaltlaa to rondof cjupgr— - 
rices in oveyy Ifancb of pntoakf.farti 
btoff lo oaimpaoM.'Ot'/«« 


t tbo oatflow of water or dbi-.- 

maana permitting tbO tomovai of'thd .«nlvo 
While the bollor is still nndev sbknm 
PORTADLR ATJTOMATIC <3WW>|!l| Wl 
Fiat—B. M. mocblooow, awe ni Chiwi aji 

roonsrd, m waataington St. New ttoh'. IK 
Among tba objaetk ol tun RtognlWn,^ 

' '.V'r.M ' 


- „ 

appUcariWiItoawtottto-of 

'of the snblfri^SiMtok 

I ^ , - ....i. . I ^ 
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.Mp^ tntti' IttupB pipfaipnN fioawL 9:tMt{ 
tw iw w pw of fly pphw $attUain k mw! 
oPlKnwp wp, ohMftctoiplAUeaUjr, iwme- 
monr ipetMokiti iia oMaliui potaio-j 
Mfp of fbe {MtUoit^ Imt. or belt, or An;-] 
CNpl tiMt MB iM maimfed mt of btaj 
9MIMP ond, ouftylog tlda u ovideeee, 
i ;Antt mtorp to tbft rorceoD tnd tben tetdij 
fbb way badt to tty mffever. 

MUitary Burgery iku now made an 
olaborate olaaaUeatlon of wonuda wltbl 
rM)Wet to ttaetr danger and dUBculty <tf| 
treatment. For a (eneral Idea, however, 
tp) afieompanylng diagram is anfflcieot, 
;divld(ng woonda aoemrding to thdr 
location In tb« hamaB body, Into alight, 
anloae and very aeriona. Thla diagram la 
reproduced from Porgoea* *‘TraHd 
Fathologle Hxterae.” ▲ atatlattcol oateo- 
latlOQ made by one of the leading ourgioal 
autbortttea of tba Feeueh pvea the rMa- 
ttv* frequency of wovnda not Inatanton- 
eottfUr mortal aa: ellght, dO per cent; aeri¬ 
ona, 16 per cent; very aeriona, 2S per cent. 
On the wtiole, the axperleuce of recent 
ware alywa the bead and the right am 
aa the moat treqnant lodglag plaoea of] 
prcJeCtUee. 

The mmiteet dlfflenlty of modern mill- 
awseiy aeenu to be in abdominal 
lAeir healing dependa on the 
early appUeatlon of treatment and on the 
feaatblllty of keeping tbe patient quiet tor 
at,, long period. Wounda of thla type 
wroupit great havoc in the battle of Spioo 
Koi», 

veyed down a rocky cliff before undergo¬ 
ing opecatlDn, On tbe other hand, a large 
number of ItnaaUn aoldteni aufferlug from 
abdominal wounda at Mukden were ene- 
ceoatully treated, with laparotomy, by tbe 
aklU and admirably organlaed reeoarces of 
the Hurgeon-Prlncem Gedrolta. 


t«ry I 


(Oraolegwl frum puo* i7i.} 
the Incraaoe In the motive power, coupled 
with thla reduction in paaeenger-carrylug 
capacity, would render the ahlp an alto¬ 
gether uuprofltable venture for the corn- 
ray. 

Aa regarda the pooMbUltlee of tbe future. 
It la certain that any of tbe leading ahlp- 


a large tranaatlantic ateamer with a guar- 
of 80 knota. But- to guanra- 
tee that ahe would be prefltable fa alto¬ 
gether another queatlon; for it la well 
uuderatood among afalpplng men. that, 
were It not for tbe very Uberal aaatatance 
rendered by tbe British government. In 
tbe loan of the capital for conatructlon 
at the low rate of aib per cent, and In the 
payment of an annual aubeldy for tbe 
llamtetanla" and "Lnaltaula” of g7BO.oO«). 
theae two fine ablpa could uot be run at 
a profit 

Neferttudeaa, we are of the oplnlou that 
It would be poadble, even without govern- 
and by a coniiderabie In- 
the paaaenger ratea, to build a 
80-knat skip which would yield a fair 
reveaue tu Ita ovrneiU. The hope for thta, 
at Mat no for aa the operating expenaea 
are concerned, Itoa in the great promlae 
afforded by the new belical redaction gear. 
Indidng from what the battle-crulaen 
have done with a atralgbt turbine drive, 
l it fo worth couaMeratlon whether the re- 
ihiotloa In the weight ot enginea and boiler 
pliiikt, due to the um of reductloa gear, and 
great oavlng In the cool Idll do 
th* higher «oon«W o( foot-running tgie- 
alow-niiuilng propel- 


a StHrabt Ua^, corrylBg fftet eohtn 

_igara only, and whotfaer tmoi a iddf 1 

la days ot multtihiod wuauh, Vocdi 


[«fc Mtoa to malm the 
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The Tdl^hone Doors 
of die Nation 


WrHEN you lift the Befl Tele- 
"v phone nceiver from the hook, 
^ doon of thenadon <^n (or you. 

Wherever you may be. a multitude 
M vndiin reach of your voice. Aa 
eaaily as you talk across the room, 
you can send your thoughts and 
WOidsithiDU^ the open doors of Bdl 
Service, into near-by and far-off states 
and communities. 


This is possible because 7,500,000 
telephones, in every part of our 
country, are connected and work to- 
gedier in the Bell System to promote 
the interests of the people within 
the community and beyond its limits. 

It is the duty of the Bell System to 
make its service universal, giving to 
everyone the same privilege of talking 
anywhere at any time. 


At any hour of the day or ni|^t 
you can talk instantly, directly 
with whom you choose, one mile, 
or a hundred, or two thousand 
milea away. 

American Telephone and Telegraph Company 
And Associated Companies 

One P^ky One Sytem Unipenal Service 


Because as the facilities for direct 
commustication are extended, the 
people of our country are drawn 
tdoser together, and national welfare 
and contentment are promoted. 


juar pimusHED 


Wirgless Telegraphy and Telephony 


Price Sl.OOPeitMkl 


Slinpl)r Emplalnod 

178Pigw, IM UrantiNt By ALFRED P. MOR 

Thm ermvfeee, mil mmt « 

fur thm wirtUn < 

Thie M iwdiKibtedljr one ol the noet compceheniive treeticee on the iubject. and a cIok iludy of i 
I eiw bl e OM to BMitct all the dalaih of the wireleet tiai»mienon of meemo. Tho authw hai 
loag'Mt waot aad hae e u ccee d ed m fumithiiig a luad, compreheniiiUe explanation 
the theotv and praelke of wnlcH telegraphy a^ telephony. 

The book lieati the wb)ect from an eni^y new nandpoint It u well illuMrated by over one hundred 
and fifty iatamtiiig photagnpha and dtawinge. All dimraou have been made in penpective (bowing tho in- 
diey actually appear in practice. The diawingt are carefully keyed and labeled Many of the 
are accompaniaa by phaotom drawiogt which reveal the name and purpose ol each part. 


te ifaeiuR mmd eonerreer m 

MUNN A COMPANY. Inc 


361 Broadway, New York, N Y. 


HfJdb Under Extremely High Pressure 


riiil.ir fl.nvs — 


Mift ilniwi 


—Ita total frealom from Mow-liolen 
—Ita clean cut, tapered threads — 

—Ita ideal sent — dense hard steel ugiiiiis 
annealed brass— 

—Ita uniform thickness of wall— 

—Itt material — COLD DRAWN STEEL— 

—Ita process of niaturfw’ture—cold drawn and die formed— 
insuring great accuracy throughout — 

—ha protection again.st rust and corrosion by Sherardizing— 
All Mde* the Ikbrk Unioa Dia. 


Imag nan, by for tkn CbnaipMt 
Stud Jtr Samflt and Circular! 

MARK MFC. CO. 

t, EVANSTON. lUU V. 
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SCIENUFKAMISiC^ 


//WOOL, 

1/ I* Niture’. }\ 
own fabric « 
for retaining warmth, 
repelling cold and 
equalizing tempera¬ 
ture. It takes up 
perspiration, permits 
circulation and 
guards the body 
against sudden 
chanM. Thousands 
have learned thebcn- 
efitsof wearing Jaeger 
Made W oolen under¬ 
wear, sweaters, stock¬ 
ings, coats, caps, etc. 
Famous for 33 years. 


Dr. Jaeger'aJS.W.S. C«.’i Own Stores 
N«w Tork: 306 Fifth Ats., 22 MsMm Lme 

■mUirn m PailM Si 8 m«m< SIS BvUm Si. 


A “YANKEE* 

I? TOOLS 

A man can adhilt 
thia breast drill 
a.Kbsi to the working 

conditions of any 
job: Two speeds; 
Plain drill; Left*- 
V 1 hand ratchet; 

9 Right-hand 

■ ^^^^ratchet; 

■ Double ratchet; 
Gears locked. 

Clunfn mide by «linger tovck. 
With the DOUBLE ratchet, any movement of 
the crank, to or fro, and no nutter how alight, eaaiet 
the drill to feed continuouily. "yAKSll” iHoutumrl 

“YANKEE” Ratchet Breast 
Drill . . . $5.25 

Your dealer can supply you. 


liMpeetfaig Tkitek fikilai 

(OaaoiaM 'tmHn pan* 4<A) 
pmiaed on acoie manuftioruTera,, freigbt 
agenta and other railroad oiBcials, and 
ablppen and owneca of aealea on aldtUgiL 
Further tripe of Inapectton and iRveetiaa- 
tl<,Mi throughout the United etatea aroeoott 
to be undertaken and the Bureau of BtaOd- 
arde hopea to gain information that will 
lead to the formulation of proper national 
atandarda that will be available In any 
event and more especially ehould the Gov¬ 
ernment by statute or througb Ita Inter- 
state Commerce Commlmlon seek to con¬ 
trol and regulate railway weighings. At 
the same time the work of Inspection, 
which will extend throughout the United 
ttttttes, judging from the results already 
adileTed In New England, will result In 
greater accuracy and efficiency In build¬ 
ing and operating railway track scales, 
an Important subject In which many rail¬ 
roads and shippers are now definitely In¬ 
terested. 





NEW“H-C” 
Factory Horn 

AN EFFICIENT SIGNAL 


Magical Apparatus 

SmiaaB OrsDd Uook Ostetoa. Over 7UU «usr»v- 
Ingi SM, pukir Tricki Ostalos Km. 

•UniNKA a CO. Hurfulmn. 4« sub avvsM. New Twk 
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ELECTRICS 




This H 

1914 


Catalog 

Free 

WJilTE FOR IT 

J. M. HANSON 
Magazine Agency 


Save Magazine Money 

FREE tv you for the sikiiig. 

iW- 5 gJirs_ To-Day 

J. M. HANSON 

MAGAZINE AGENCY 

226 hmm iiHk LniBfton, Kjr. , 


EPICYCLIC TRAINS, which pisy u impoitsat 
part lo toothed nering, era ably deKrib^ in .Sciciitilif 
Amencen Sup^ement 1524. Price 10 eealt. For 
•ale by Muno & Gi., he., and all newideeten. 

crudOsbe^ 

DIRECT PROM MINES 
«EPARro KHMARTIN 
A**y **”T Flbiw BUaDIHC 

fw ■uWedertn w |u„ •. 


Lip iorllliuMM Calalw ID. Vwr wmmnHr. 


Instructive Scientific Papas 
on Timely Topics 

Price TEN CENTS EACH by Mali 

ARTinCIAL STONE. BrL. R Font Aoeur 

Order t/miigA year neimd!ta/er or /mm oe 

MUNN & CO, Lk. 9>aiMtn 

Ml BROADWAY NEW YORK CTCY 


ir an^OueHeT. 

EIndly keep your querlei on eepataie sheets 
of paper when oorrespondlng about luoh mat- 
ter* s« patrnte, lubeerlptlone. books, etc. Tbia 
will greatly fsdlltete enewerlng your qoas- 
tlone, ae In many eases they have to be re¬ 
ferred to emrta. The full nsne and addrees 
I should be Biven on every eheat No attention 
I wlU be paid to unaigned querlee. Full hints 
to eorreapondenta are printed from time to time 
I and will be Ballad on requeet 

(12877) P. O. B. aaks; 1. I understand 
that two lead baba eoUiding “bead on" would 
not rebound. But luppoao they ooUlded with 
only lay 1.10 of tholr dlamotera overlapping. 
Surely they would not come to a dead atop. What 
would their subooquont paths be? A. The direot 
and central Impact of two IneUatio bodies of oqnial 
weight will destroy the moroentum of both, sod 
the resulting velocity of both will be aero. Both 
will be brought to rest If their Impact la ec¬ 
centric, a couple win result. The baUe will rotate 
around each other for a part of one turn, and each 
wUl then moveoflln a etcalght IlnO tangent to the 
rireular arc In which they moved around each 
other This wUl be determined by their relative 
directlone befoie Impact. 2. I undentand there 
are "inert gaaes.” Bow do their moleomee 
behave iftar obUtaloaf A. There tre "Inert 
geew." but the term refere to bbair chemical 
nature aod not to their moUooa after coUWon. 
AU gaaea are elastic. Fatfect eisaUcity of mole- 
culee la saaumed. Nitrogen le an Inert gas. Argon 
le itlU more Inert. Neither wUl enter Into oom- 
btnatloa with other eimnante under ordinary 
dreumstanoea. To faring nitrogen Into com¬ 
bination with oxygen directly, a very high 
temperature Is required. The electric furnace Is 
usually employed to cause them to combine 
and form osMae of nitrogen 3 You rocommend 
Young's "Manual of Astronomy “ What year 
was It pubUshedf A, Young's "Manual of 
Astronomy" was dm published In 1002. It was 
reissued In 1000, witi) the neoeamry changes 
and a d ditio n s. It is widely used as a college 
textbook. A simpler descriptive aetronomy 
pubUxbod this year, 1013, ie by Oeorge F. Oham- 
ben. which we will send for gl.SO by maU, We 
recommend both books vary highly. 

(12878) W. N. O. aakg; Wboa oodinm 

(hlorlde (NaOl) goes Into solution. What le the 
action that oocureT Does the sodium interact 
with the water to form sodium hydrate and 
hydrogen, and the chlorine oombloe with the 
water to form bydrochlorle arid and oxygen, 
wlilefa in turn unl^ to form sodium chloride and 
more water, or do the eodlum and chlorine Inoe 
remain separate and tnactiver A. The loMsa, 
tion of sodium chloride requites that sodium knu 
charged poeitivtiy and eUortiic ions riiaiged osg- 
aUvely shaU be formed whan eodlum chloride 
Is dissolved In water. These Ions are not metallic 
sodium and gaseous chlorine It they were the 
duln of chemical reactions which you describe 
might taka place. Tbey ire rimply dlSereot 
lubcuncee from tboee named above. Each 
carriee a charge of electricity. They do oomHne 
with each other, and to the eame amotmt other 
moleoutee of the eodlum chloride dieeoriate again. 
The hotion to alwaye taking place tat the eolution. 
The luhieri. to weU tnwted In Alex. Bmlth's 
"Inorganle Ohamtotry," chapter on Blealfolyeto. 
We eend the book for 62.4S poetpald. 

(12S7V) W. C. S. aakg; Sappodng a 
baavaaly body wea located eo far awnyflrpffi ibto 
earth that ft raqubed tight tSQO yean to Mivel 
tha diatanot. And aiwporiag an titteUlgant 
bring were located Upon ti^ iwmota body With a 
teleaeope powerful enongh to aee mcaU objaete 
bare. If ha wore to look now M our earth through 
hli tatownw. would he tee llte on thto -plaaot 
aa it appeared in Obrtot'a time or would he oMlt 
ae it exteted at the iMtaat he loofcadf A. We 
•ae an object by riin|i(y turumg our eyte in ttc 
dtreetion from ue, lo cedar tbot tba tight iwlik^ 1 
the object to aeadliig out hi every dkoecim. muy 
enter the eye. Then we my CM. Tht Ught 
from eiecr o bj ertt oMdai ao mdtikiy titot dd , 


Sdeti0ic Ammam 
MeAmice BoA 

EDITION OP IM3. 


•utiMnlettvs. 

Whr^iss Telegra^y and 
Ttkohmy SimfJy 

ExmatMu 



The Sdenti&c Amerkm 
Handbook of Travd 

The SdentHc Amerkm 
Cydo^eSa of Formdas 

EdM bv ALBERT A HOPKINS. Omv., 1077 
mtm. 15,000 Reidpa. CkA. 25410 1 hel Mtewpe. 
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U9 ptOttCt Toa 


«ho AiWMl VNRT hujr IK tool with a ■htrhu to lt"7—Here's one "RED DEVIL** tool that has 
llo Me We Kjmod Mran* itrine Ktutched to it that it ued to the in«nufacliirer’> desk for « period of TWO 

STwHtliM ViARS. Vpii can boy thi«-RED DEVIL** BON. — . 

I toiB ttot BSD SU* C«ttw from any hardwate dealer. . A******^**!? *; 


W' ttoltM tf to amt dtoM htmtoy 
Mr tM'ftotoM'^totdeMowdWovtm 
dM M. M to MtiiM ¥ UKMffam tol ato 


I tUM <d OUto'K Mb. u«bt mquiiw 


**Rcd Devil’* \ »" '**<" 

Tm> l rooouilr lor TWO 

Boamd nier ) jbam u .t 

No. 1«80 

Mt y«w MOtlotor lor No. tUO '‘lUd OmrlT* Bended newte^PREB OP CHAR'(.'F*'’wri“r J 

H ool oe Mte U roar locshty. leiKl us $I.7I lor on* umpln pnlr 8" you • wrluen bom) un it ino 

SMITH ft HEMENWAY CO., 215 Chamber. Street, New York, U. S. A. 


MrpoftetkiiivM 

t^tbemUfk. 

IttiH B ftewa 
iit 


If Ml Bl 


^ MMijtoB iM PM. Kemwmb maaeorad to time 
MtoNd M UBht to fo fMm to Waabtoue 
toOtoeMin Weahtoto to Pan torer aakl bMk 
ami ee Ma baaed tliair eahwlatlcii a tot U«bt 
meto toJHO mum a aeeond. Baa aup»t.8ttBMT 

(lam) U O. B. rntha; la It not true 

tot to dkaethm of ratation el to maanetle 
dald atotad a enneeMweriiic wire atwaya bean 
to aamw niatitw to to tUraaUoo of to ouiraniT 

Tomatottsaototarr. luataatowaMarmdireo- 
M of totatioB of a oyetoe In to Morthem 
Bantoibara muat have bftn to to lacUaaa 
, *he dMIa't undamtaad to effaet of to mtatlon 
of to «|hrth OB to atmoaitore. FtofaaWy to • 
V Imliaa. aavar aave it a touftt' NmUariy. ao 

hr at 1 «Mi *>obadr baa Bton tbla a toufbt 
Why domn't to mat a otie ilald rotate liufif. 
latently—aomoUme eloekwiaa, aad aaoMtlmea 
astoMwlaaf a The llnaa of aucantto foroe 
altto* Wodnoa to aame eOaot upon a napeodad 
madnaf. and tom ft alwaya in to aame directioo. 
Tfw rmannahlawmB of tUa raiult to to miad of 
to atokMat la paoibabiy'dua to to fact that be 
baHevei tot Uw eanim alway. pndoee Uke 
aOteta. that a ndrth pole abould wraettmei 
Mm to to rlcht and eomatlmea to to Wt of to 
dimeiloa 0 to ouimnt would bo uethhikable 
uador to lawe of nature, aa mndb ao as to have to 
atm aomattmea rim In to aaet and aometiimra 
httowat. a. I undamtaad that a wire earryinc 
a ourmnt of aleetflelty it Burrauadad by a rotitof 
maanoMc mdd ; or at Mat tot to daia would 
eaiim a vary Haht and fteaibla mataliki rtbboo 
- M wiad aronad to wke, aad oheoyr in to mnw 
dIracNen rakuMiy is Ou dirteWm a/ Mr ewrent. * 
I fraqiiaatly aaa ttdi manttonad, but never aa a 
ynyatn oaUhijK for aa osplaaatlon. Why dot* 
th« maynede JUU atioau* how Me acme dfrMiloo 
0/ nuOm, rtUmaly h> M (HresKsn of M. eumnir 


towbemdamtot ribboa werea Oaelble maaoet 
OP a win oarrytOfK a eunent ef aleciiielty. Tbe 
.. faetiaoaaihtna. to tooryaatotocanmofto 
fMt la dutt. anotor. Ttw toory ha. to do with 
Boe* of Anoa and t0lt reiatloo to each otor. 
tbe o apla n aMo n of many of tiiem MnooiiMUi 
tuny ba found vary piainly put in Sknuia'. "Prae. 
tioal Blaotrtoity." wbkM we aend for sa.60 pun- 




B om'a baad. A vertloai pole will oaat no 
abadow. On Juna Slat to tun ia 00 dea. aO min. 
froM to north pole of to htavena and will rtte 
about 90 dag. nanh of to oaat and aet at to aame 
dManoe north ef to weat antat of to boriaon. 
bat H atm tPdmlaatm 00 deg. Matin MuthoTto 
pale, or lb yoor letltada 18 dag- M min. aputb of 
your atnith. Henne abadowa fan to the north 
at noon, abadowa tail to to aeutb in to nartbnm 
homnpbam in to memlng until to nm reaciim 
to earn, or eroana to prima vartloal. 9 How 
mnOh aitowaaea do aurveyon make for the 
eumeiln of to earth'a aurfaoe for to distaaem 
UW yatda. aoo yarda. L900 yatda, and 1,700 yaida 
(MW mileir A. Tba eui>vatun of to aarth la 
• taebaafoc one mOe. Sfawe to ourvatun vatM 
aa to Wiuare of to diaUnoe, for a half ttila It ta 


The iBterlakcii School 
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Counters! 

to iWflrUur roeiprocBtliiK 

SutTniTouA 
VEEDER MFC. CO. 
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A Home Made Alternating Current 


Motor 


mm t CO. he. 


[ Raad Sumtleoienf 1688 (or ■ good, clew trticle by F. E. Ward, 
E Ew on the BuJung of a oiie.e4hth hone power alternaung 
eunmt motor. The motoi can be coiutiucted by anyone of ordinary 
Aill in iba nte of ImU who hm nccew to a tcrew-cuMing lathe 
wMi a twhig of nine mchot or mom. Tho motor a deugned to run 
on the 100 to 120 vok, 60.cyde, nngle.phue olternating current 
cBGuit. 1^ in wido.ipraod um lor tho lightiag of dwellingt The 
motor win drive a I6.uch brut faiL a imell lathe, or . 50-witt 
dyntme for gnnwating diract eunent tor charging ttorise balleriei, 
a^ in fact «^1 dr^mmt any kind of work th.t cut be done by 
oue-man powm. Order from your newideoler or from ui. 


POWER IS MONEY 


Komtme Faglao of fivm« H.P. toW H.F. 

THE TEMPLE LINE IVoVinit 

gm^^poUMo oaJJFo m <^U^ . Mo w h eavy duty Baalaeo. aopocially d«ei«u«l for 

30 oiS' Fi^Trial 
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MILDLY 

SPEAKING 


azinet by Taking 
Advantage of Our 
Special Offers 

VOU not only ma* 

tcrially reduce the cost 
of your magrazines and peri¬ 
odicals, but for the same 
monesf you now spend, add 
others to your subscription 
list. Our Combinaticin Club 
Plan which insures this sav¬ 
ing, is clearly explained in our 

^Pig Catalog 
Sent FREE 


Contains a list of 3,000 
periodicals at lowest prices. 
Tells you how to gret twice as 
many magrazines for the same 
money and includes'informa¬ 
tion valuable to a& magazine 
readers. Tbe 4t Batgain 
Paged in this FREE Catalog 
contains idl the Wst mag- 
aafapp dWUWeg efleirs. A 
po^l^n^^^^l^ou. Better 

BENNETT’S 

MAOAigNE AGENCY 



We're ranking k in our wonderful 
new cigar factory—the bm wbto 
ihow ■ place of cigardom. Ijke all 

WAirir A BOND ogma k ia 
made under the eye. ol viutota. 

It'i a 10 cent cigar madeeuacinlly 
lor the man who want! MILDNBSS. 
It will not Hiit the man of dtuflpd 
nervei -the man who anoktit 
and oilyaganwahakickmthem— 
unlcM iw want. Id get back to clear 
brain and itoaA nervea. 

W ABON PANETELA ia for the 
teaperataamakar. Ithaaall thegood- 
neaa of thacattlieat cigar and none of 
the momim-alter nerve jangle. 

It haa a wlet of the choiceat long, 
clear Havanaleaf that the beat Giban 


ml better lobaocot than tlienr. 

And k'amade in the long, ilender 
pnnetaU shape that ia gtoiving more 
aad mom popular with temperate 

In WABON PANETELA we've 

anawervd the queaUon, “How can i 
gel real Havana agan without a 
mule kick m them > 

We'iepmdtiag WABON PANETELAS m hand, 
aome cedar p^agea jurt tuitod to tuck in a comer of 
your Miiteaae when you alart on a tnpi, or for the top 
drawer of yeurofice deak or library table, and ideal 
lor ffft purpoaea. There are 2S agan in the boa. 
YOUR boa wilt be t«i by mail on recto of $2.00 
If the eigan don't meet your idea of mdd. aoethihg, 
aromatic cacellence after vou have smoked five, 
return the balance and well rauira your $21X) 
WAfTT A BOND, Ine. 

7IS Celumbua Ave.. Raatoe. Maaa. 



















































THE FORWARD LOQSm 
WEEKLY MAGAZINE 

Sincie the Independmt appeared in its new forex 
with its tenadened editorial aj^Mrel, the public has had an 
opportunity to see what the publishers meant when they 
sdd in announcing their policy: 

‘*The Independent will, in Its new form, be the 
fot*i(rard‘Iooking weekly magazine—it's fooe to the 
future, its articles and pictures dealing with the aifoirs 
of today and tomorrow, its topics those in which 
the new generation is vitally interested.” 

The Editors are concerned with live issure, with 
new achievements. Thay ore anth^ting thU waek 
w/mtyou ora gtdng to bo thinking about noxt wook. 

OUR INTERNATIONAL FUTURE 

WILUAM HOWARD TAFT 

SX'President of th« United Stales, will contribute 
to early issues of the Independent a series of four 
articles dealing with the Monroe Doctrine and other 
great national problems which must be solved by the 
United States in the near future. 

WHATS AHEAD FOR BUSINESS? 

Spinning with the issue of December 25 the 
Independent will publish a series of articles in which 
leading men who know financial, manufacturing, and 
merchandising conditions from the inside will tell us 
what in their opinion the year 1914 holds in store 
for business. 

A postal card aant to Tha Indapandant, 110 Waat Poitiath Straat, New York, will 
bring to you a supply of the ffiaty>fifth Birthday Stamps, enabling you and your 
friends to get acquainted with The Independent on especially favorable terns. 

LOOK FORWARD WITH THE INDEPENDENT 


A dUinattmiH 0it$9PBtfott 

We hdped hundreds last year to solve the perptoung problem 

What ShaU It Be? 

You certainly have two or more friends or relativet who ate keen motor- 
irts, who would enjoy reading THE AUTOMOKLE each week. 

certificates and envelopes are ready for your penonsl signature, sad 
we vnll send you u many as you may need. 



Tha Automobiia it the mduiirMl, engi. 
neeriag sad trade authority of America 
—publuhed weekly to serve all who an 


of the great automobile iaduitry from a 


For the maaufacturen, engiDoen, me¬ 
chanic*, dealer*, gmage and repair shop 
men, and for the motoii*! who wants to 
know every kink about hi* m a chine . 


The yearly ^ce of THE AUTOMOBIl-E ie Three Dollars, but, in 
accordance with the spmt of the times, we offer you a special price of Two 
Dollars for each subscription,^rovided_^ou_Mr|idjnJ|wo_ormore_orden. 

We win mail the Christmas Number of THE AUTOMOBILE on 
Wednesday, December 24th, the day before Chriitmas. b addkioB, each 
recipient of your gift will receive in Januaiy: 

6 twanty.five cant numbers • $t.as 

Amd during tbs balance of 1914, 

47 regular ten cent numbers, 4.70 

ReUil newiaUnd price, IfOi* 

Our Christmea offer saves you on each subscription, fS.OS 

Will you let us co-operate with you in helping to give at ieait two of 
your fnends a pleasant surprise and one that will be remembered each week 
throughout the entire year of 1914? 


tfM-t UtJHf t' 


THE CLASS ildaNAL West 39tk Stmt, Mow T«A Citf 


Fatjoxj* awd BmoiaitoT. 

Goldmark, PubUontion - 

tional Connimeri’ Lwcue. New Torkr 
Oharitiea PubHoationCominittfeo, 1913. 
8v.; 358 pp.; Price. S2. 

every way b thta nt 

Mias Ooldmarlt’s. It has a dlatlnot advaatage 

rer lueh itudlaa as those of Prot. MunstatbSrg, 



tory oondittona. To readers ot tacbaleal joamab, 

Mbs Ooldmarfc's InveatlgatliBi of the ~ 

of setantfAc i 

Iffobably be n 


tho pew adenoe of 

applied In the hands of 

Bmetson. Taylor and OUtaretta tRb. man 

who realise that a human being must be Mated! 

et batt as weU as the machine of whioh be bM 

ohaige. While Mbs Ooldmark would not aboHabl 


apply the functional toreraanShlp of Mr^ Taylor I 

and the line and staff ayatem ct Mr 

oonservlng of laborwa as w«U as 

she puts It "What first-ebss authority, 
shat spedaUat at all, b called In as 
■ultant tor the lives of mortal nu 
stagularly iwapoodve and singularly Influknoed 
by the new and unstudied toroea released by the 
luothmT" 

> doubt that the factor of 
unnecessary fatigue has not reoi 
on dther from lawmakwi 
Prof Irving Fbher has (oM ua that 
t of all peraona In th' 

dent (o Imimir totally 
lurely we have here a 


of Mba Ooldmark will aoabb legblaton 
tramo their laws more IntelUgaotly and ma 
faoturera to reapeot the UraltaUaos of ttwlr opwe- 

Tav Earth. Its OeniMia »ad Bvolutfoo. 
Cofuidesed in the light ^ the Moet 
Heoent Soientiflo Reeeanh. By A. T. 
Rwnine. Philadelphia; J. B. Lippincott 
Company, 1913. 8vo. 277 pp.; with 
rlatea and other illuetrationa. Price, 


EiimiHMttlAlllMdWdlE 


platea 
g2.S0 u 


Caraful aummerblng and thoughtful n 


to the 

geologist and the metaphyddao The traod of the 
argumeat b toward the acceptaoee of matter as 


» in the nebular bypotheata b not consbtent 
b proven laws, the author endeavors to buRd 
a tbsory that shall uUllie only known' prln- 
dpim. baaed upon the tacts of aatraaomloal re- 
gBaroh. Arguing from fundamental processes of 
nature, be plaons the seqtMnce of changes as 
gsaeous. aqueous, lltheous, Igneous, corroborating 
tbb aequonoe by tho spetnim analyab of tha 
original nebuhe BeToro the gas may be piaoed 
mivenal ether, tbb preeumably being the 
_ kal baeb of aU things, ohaoge of poteatlanty 
In thb medium giving rise to all material phe¬ 
nomena Osoiogy of coune fumbliBi the back¬ 
bone of the discussion The origin of mdtmantary 
rocks b treated as analogous with modem oeean 
deposits, and much apace b devoted to ooean 
gressiona and the part played by them ta tbs 
lormatkm of the earth's crust. 

Umthd Statu OrriouL Powai. Opumb. 
July, 1912. Albany. N. T.: J. B. Lypn’ 
Company. Paper-oovered anoual num¬ 
ber, 18. Clotb-oovered annual number, 
93.50. Including monthly eupplemenU. 


and branch pest oBem, a 
Obcotttlaued oaess an 
The pubtteatUm offWa off 


weUasaibtbyMatea 


Nuw York CuAumm DimctorT. 
Authoritative Clh^fled and ; 

Refeiwtoe Book to the Auslal, Ci«#ted 
Religioue Reeouzuei of QtmUt Sow 
Ywk and Viotnity iudlutuu 
OrguiiiatioBa WhMe Ataig and AolSv: 
Bimg Them Witiiin iteSoope. Oodk 
by Una D. MUtef. New 
Organiaation Sooiety, 1913. •• ‘ ^ 

The oiiwetary offM lumallly 4 fun^ 

—• to eud 'itotot New. Ttdii,' 

dsg. wkerettr ■ Hto', 'i w to K Mi # ,;. ;et 
dth any Omi «• 


ffm. Ganiato k ftO, jttmfcfleee, H. % 


RUBBER le^Jlsfssr 

PARKER, STEARNS 4k CO., 
aas-30e ShefUeM Ave., EgeaMyu, It Y. 


MASQirS NEW PAT. WHIP HOttT 


^y^^ts wj ieea gyf f\f rllUlttflfI 

flUMl Tedhttiestl ttooin 
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SCIENTIFIC AMERICAN 

Founded ist.'i 

NEW YORK, SATURDAY, DECEMBER 27, 1913 



Subtcription Rate* 



Thr puriiimr iif Ihi'i Joumat tn to irroiil an'imildp, 
nmply, and intcri'nlinnlu, thf noiltj'n pioarcuii in ncii'n- 
tiftr knoirledue and induntrial aclUrvrmrnt 


The Unsinkable Ship 

B HOAUUY spciiUliiK, llicio lire (\\o to wifc- 

Kimnl llii' llvcH Ilf till' iiiissi'iiniirK npiliist tlw I'f 
of Norlnus ('(illlsliui lit son Oiio N to crowd 
Iho uiMS'i (IitKh \nIIIi llli'tiiiat'i, iirovidliitt ii sullii'ii'iit 
tnimlicr to ll(‘(■lltllIllll(lntl' i'M'I.mhk' on liimnl, ttio olhi'r 
Is to urnkf' Ihf slilti Its own llfi'linnl lij I'niliisl.Miif! 
wltUlii It Midi I'liiistnit'liini lliul It Is nhsnluti'h unsliik- 
al)I(' As H'lirosi'ntlliK (ho flrNi■motlKs), ttio “Iiniiorntol ' 
1 h to-diiy liiinlioii>(l ii|i \sllli no loss th.ui ol^^ht,^■fou^ 
llfohonts, and tlio now "Aiinlinida" of tlio ('unnid tdno 
will roino into port iio\t sniiunor with im loss th.in nlno 
t.v-two llfolionts on liniird 

The SoiEMiKK' AMhHii’\N Inis oiirnosth ninintiiiuod 
that the nitlonril wiiA to trout this (iiiestloii Is so to 
construct o^or.v hirRo passojiuor ship, that In iho om'iiI 
of sorloiis Intnrj, it will act ns tis own llff'lioat and 
rorunln atloat loin; oiiinn;!! for tho ti'iinsfor of imism'ii- 
nors to rosculni; ships that ha\o lioon sninnionod hj 
wlroloss In his rosponso to ilio .Xinorican ('oiuinttloo on 
Hulls and Itulkhoads, tho lopiosonlatlvos of whloh arc 
now slttlnc at tho Uoiidnn Inlonmtlonal ('onforonco, 
tho Kdltoi statisl his oon^ lotions as follows, 'Ii is my 
liollof tluit Iho most ol1ooll\o molliod of )irolis>ilni; (ho 
stahlllt.i of ships is olio that Is mil loloialilo to ant of 
Iho aliovo ipiostlons liisUod lo llio onnimillis') 1 hi>- 
liovo that tho Is'st uiolhod wnnld In- In iiiiiko tho dock 
Iniinodhilol.v ahioo Iho looilioiid oniil Ininkors coin 
iitot<*l,> watortlahl Ilinin,;liiinl tho foil lonalh of tho 
shl|i All olionliiKs ftoni (his dook snoh iis hotlor rnoin 
Uldakos, oiirKo hiilolios, o(o, shnnld ho oimiisl n|i to Iho 
top dfs'k Tho walortlaht dook iilano loforrod to should 
ho tiuido of siidtoloul slionalh to stand a wnlor jiros 
suro tsiniil to thill oxi'rlisl hikhi tlio bottom ot tho shlii 
at iionnal draft In oiiso of sorhins Injnr.s iitTootlni; 
four oi oM'ii nioro coniiiiulUH'iifs, tho shlii would sottio 
until It tloatod upon this dis-k as a swond Iniior liottom " 
Wo noto with satlsfnotlon that HI Iho tw’oiitt flisl 
inootlnK of Iho SooioM of \a\al Arohitools and Marino 
I'hiKlnoors, hold in Ihls olt\ diirlna Iho iirosonl month, 
a dlstlnanlshod niniil al'ohltool, (li'orKo W I doKlo »loo- 
lirosldonl of Iho Sts'lolv, prosontod a hilof piipoi ui 
which ho s'avo I hi' ttononil iiiirth niai s of a shlji Inilll 
ais'ordln); to Ihoso iirlni'lidos 'I'hi' drawings n'prosonl 
a modoni piissoniroi sloamoi of iihont tho sl/o of tlio 
'i'lliinlo " riotoolhin aaaiiisl stnKin^ Is afloidod h.^ a 
doillilo, oollnliir mipor dook Iho fool sis inolios in iloptli, 
Iho lowoi llooi ot w hh h S'- looatod nl iihoni tin noimiit 
water lino, and Iho iippoi door, Ihioimhonl tho inlddlo 
liorllon ol tho ship, sonio Iho and a halt fi ot ahovo this 
'I'ho lower Horn Ihioinrlioiit tho loimth of iho holloi 
spaoos is iiai'iilol with Iho kool ol l|o ship hi'Aond tho 
hidlor spaces it slopes down to a Innotion wltii Iho slom 
foiward Mild Iho stoili aft, its foi ni loni;lliidinalh hoiiij; 
thus t'oiioialh similar to that of tlio prolootlio di'ok of 
a warship I'oiward of the holloi spines Iho aoi oninio 
datloii holwooii till' Iwo doors ot this watorllttht ihs'k 
Is ntili/od to iisono sfoioM of all kinds ,\ft of the 
holler spines, tin' in eoniniod.ilion Is iillll/ed for cold 
sloratto ooniparlmi'iils < n or I he holloi .iiid enclne rooms 
lids s|Mice foinis what Mi I dr kio calls the ' suli huso 
mont of tho hotel pail of the slai. ahow" Ml ventihil- 
liii; diiols, sail and flesh watoi mains, and drainage 
Iil()OK are arrauKoti in this space, so that lorllcal idplni; 
only ms'd.s to ho earned lo thi' rooms ahoie This 
would ohrinti' tho trroat structural difticullios InvoUod 
in carrying Imrlriontal^didrit; ducts (hrouRh tlio jia-ssi'ii- 
tfor iit’Coinmodallons’thomsolvi*s: an Impr.oonionl whioli 
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Mr Dickie justly oi.naldcrB to very Important 

foal lire of such a doNtgii " 

Tho Hi>aoo iH'twc'oii the Moora of this uiipor dock would 
piovlde tons of huojHiic.v, which, even if tltrw of 

the lurgo liollcr coiiipiiiimoiUs below were Ofietl to the 
sea, would still leave the uiipor Uoor ot tho deck mnte- 
rliill\ iils.ie Iho water lino If (ho side of the ship, ns 
in tlio ease nf the Tllniiic,” wore rlp|M>d open for a 
oonsldi'i-ahh' poilioii of her ioiiKlh, holow tho lower floor 
of till' muKT dei'k. and the five large ladler cuiupurl- 
ments were lillwl, It.tiju tons would Ik* nddisi lo the dis- 
liluci'uicnt If dll' forward holds were flooded and It 
well' neoessar.t to flood the lifter holds In order to trim 
the ship. ,!,i(lO Ions of water would enter and the total 
amoniit within the ship liolow Iho oelluhir U|itM*r dwk 
would ho IM.lktU tons, wlnc'h would oaiiso the Khlt> to 
si'lllo until Iho water was tide fis«l alsive (he upjier 
door of tho upiior di'ok To ri'iidor the shlj) safe SKaliist 
slnkiiiK under these condllliuis, If would, of eourse, Is' 
nt'ei'ssiiry lo so build her that there .should Ih* no 
air "iMiies’ or shlellKhls helwecu the upfS'r and shelter 
di'oks. tliiom:li which wali't could enter This dlHlcuIt.'i 
loaltl lie oien'oiue by hnlldliiK sisH'lally strong sidelights 
with tin' glass oisl aioiiml n wire mcKh as a iiroti*etlon 
against oraoklng 

Ml Dii'kie, who sureh Is an anihority, pronounces 
sill li .1 sliip iinsinkalile, i'\on uniler the evlreiue eoiidl- 
lloiis of iM'tiig llootli'il from Hleiii lo slern heliiw Ihls 
upper ilis'k Snell nii oioiiiiiiilily, howo\or. Is extremely 
I'l'iiiole I'lie piissengeis wlio sli'lipial iilsHinl tills ves¬ 
sel, would do so with the jM'rlts-l assiiriuiee ttuit the 
riiliimiti wliloli oM'rwlii'lineil the unfortuiiuteH on the 
‘Tllnnle’ would never inertiike theiusi'lies. 

It should la' iiu'iitloiiisl that Mr Dickie's plau pro- 
Udes for the housing of the engineer and boller-riKim 
forei's within this doulde di'ck. through the center of 
whh'li a eontlnuous |>assiigewnv would run, rendering 
possllile all needful ialereoiiiuiunteiiUon. and olniiiHiig 
the lu'cessliy for stiiliwiu o|H>nlngs through (he upia»r 
dia'U to the di'oks nlsiie 

The sehome as (Inis tiriolly oiitlhusl Is praetleni It 
does not Invohi' iiioliisloii witliiii the ship of niinsed 
siMii'-'s, It solves the dllllonlty of piping and wiring, 
and It jiroviiles an iilisolutely safe ship. If sneh coii- 
siiui'tioii were rendered oliligntory hy law on nil the 
l.ii'ger piissenger ships. It would work no hardship iiihiii 
I' llher till' hullder or the owner, and It would remove 
iilisoluti'lv and foii'M'i' the jaisslhlllty of aiiolher 
•Titiiiilc' disaster 


Evolution and Ascension 

T ine I'oiieept of I'Milutliin Is very eomiiionly asso- 
iliilisl with Hull of asi'i'iistoii, tlie pussuge from 
a 'lower" lo II ‘higher" lyin', us the siiy'ing Is 
A i loser I'Xiiuilniitlon of Ihls pii)iiilat- Idea shows It to 
Is' liu'king In seii'iillfli' iirei'lsloii t nderlylng It Is 
I'sihi'lle indgmeiit of what ii|ipi'ais (o oiir iirttstie sense 
IIS mole iiolile. nil tier llmii a si'ii'iililii'iilly alliiiiieil eoii- 
I'liision SHU, Hie ini'siniipHoii Is Hint Hiere Is soiiii' 
iiieiisiire of liiiHi In iiii idea so widesiireiid anil of so 
miiny years slamlliig Wliat. lii iiecunite terms. Is (he 
eliiiriii terisiic Iri'iiil of de\elopmeiil liy evoluthm'' 
There laii he little deiilil Hint gi'iiernl rules cannot 
Im' laid ilowii The eoiiise of evoluttoii will deia'ud 
upon ('lii'iiiiisliiiiees lint insofar as general eiuuUHons 
of eiiitroiinii'iit change hut slmvly, and may therefore 
.IS a lirsi apiaovimiitnin he coiisldeiisl constant, Hiere 
Is prolinhh n iorrespoudluglv eoiisliiiil tieiid In the 
course of evoluHon I'nder eoiistiini eoiidlHotis the 
tenili'iicv Is. IIS II rule, for evoUiHon to iins'i'i'd from 
slmider to comiili'x forms We say, ns ii nile, for there 
lire 11111)iii'sHoiinhl.v exei')iHons to Hils, cases which may 
Is' deserihed us di'geiii'iiiHoii, lint which iiei ertlielesK 
ri'iaesi'iil liicreiisliig iidu|iliiHon lo existing eonillHonH. 

Now the geologist iiiid iinliieoiitologist are well ae- 
i)iiaiiiled wllh eertiHii siiddeii lireiiks in the geological 
ris'ord. iH'i'iisloiieil In some rompniattiilii sudden or 
"ciiliisltoiiliii'' cimiige In the eoiidition of the earth's 
eriisl -Hie siiliiiii'ision of a eiitiHiieiit In the ocean, or 
Hie emi'igem i> of land from the sea, or more or less 
iirofotiiid elimiiHr ihiiiiges Here the eonstaiiey of eon- 
dltioiiH is hioki'ii, and forraa of life which had hecorae 
liiglili siiis'la]l/.ei1. com|iIex, partleulnTly well iidiipled 
III Hie l■olllllHolls Hint had long lai'viilled, are now least 
litled to lull la wiHi the new i rder of things Thus it 
comes Hint a gisihigk'iH "uiieonfornilly" Is usuiillv ne- 
ciiiniHiiili'd hv a sudileii change In fossil flora and fiiiiim, 
and thill In this change the ''highest" types are found 
III hiiM' suffered most 


Antivivisection Hysteria 


A t the close of Hie year which marks the twen¬ 
ty-fifth aiiiilveisiirv of the foinniliig of the I'us- 
teiir Institute, It is litHiig to look linek and 
with grateful uppreclatJiin to survey the liieiHonlahle 
lii'iiellls which have come to ns through the hihor of 
such men ns Tiisfeur. Tyndall, nud Uster We cannot 
here attempt an exhiiu.stlve u<'<eoinil of nil tho trlumpba 
that have <*ome to mislleitie and Burgery through the 
iHst'overy of tho bucterhil origin of infectious diseases. 


Dwemtoer 9 

and through the aseptic methods and Sntltoxta 1 
therapy based u|m)u this discoveiT' We be I 
fled to single out a few of the moet signlBcHiit fad 
Ia;t flgurca tell their elotjtieDt tale: 


Uabliw 

Lurkjsw. 

Diphtheria 

MniiliiglliK 

Puerperal fever In hoapItalM 
Compound frac tunw, _ 


Introducd^of^riun Tbarapr 


,nM 


Kx-1‘resident Taft in iiii address before the Medical 
t'luh uf I'lilladeliihla, on May 4th, UHl, said: "Of the 
vDlunti>i'r regiments iuoblU/,ed during the Rpanlah-Amert' 
enn war, 00 iM>r cent Is'caine Infected with typhoid fevet 
within eight weeks from the date of mobilization. To 
day, two months after luohlllzatlon, with luoderu health 
reguhiHon and the use of vnecliiatlon against typhoid, 
not one ('use of typhoid fever has appeanvd in the (>utlre 
foree, except that of one teamster, who was not vac- 
I'lunted." 

llegu riling the ravages of yellow fever during the 
French Panama Canal enterprise, before the cause of 
the disease was understood, we quote from an article 
liy Dr. Orensteln, as published in our issue of Novout- 
her 0th, 1012: ‘The family of a French chief engineer 
consisted of five; four died of yellow fever. Of the 
live memlars of the family of the suimHiitendeiit of 
the rnllnmd, thret* dli*d of yellow' fever. Of twenty- 
live Sisters of Charity who came to Ancon Hospital, 
twenty died of yellow fever," 

Contrast wllh this the following figures, taken from 
the American period of work, wlten the mode of trans¬ 
mission of yellow fever by the Slegotuyln mosiiulto wras 
known and pri*cnulli)iis were taken aivordliigly : "Prom 
July Isl, ]fs)4, lo Jutie 1st, IWKi, 77 cases of yellow 
fever originated on (he Isthmus. In June. 1W)5. 02 
cases; In July. 42; in August, 27; In September, 0; in 
Ocloher, .'J; In Novcinher, 2; December (in Colon), 1. 

I 'uHiig ISMKi there was only one case of yellow fever on 
the Isthmus, In Colon. Since (hen not a single caM> of 
yellow fever bus ix-nirrod ou the Islhnius, although a 
I'lmtinuous Itillux of iiou-linmuiics Is taking jilace ” 

We would like lo extend this list of trlumtihs further, 
hill M)ince Is lucking, and there Is niiother mutter on 
which we wish to touch We will liilriKluiw It by u 
few further signiflciuit tlgiiri's 


MOKtAMlY AMONG ANIMAtS AtTI IITICD. 


DlwisiH) 


Anlbrsx’ , 

MImhii), oil eertiiin Kruni'li tsnui! 
I'Bltli', on cerlslu Fniuch faniii 
DUlninperIn (logs (Ksrl Ilopf' 

Mallunsnl Jauiidlpo of iIukhI 
(South Afrlcs)_' 


Other dlsrases of anlmols which have been suect'ss- 
fuHy attacked hy methods hulll upon Pasteurs work 
are rlmlerpc'st, pleuro-pneumonln of cattle, Texas cattle 
fever, svvlue eryslis<la», gluiiders, etc, 

There are, unfortuniitely, some lll-lnformeil, nud. we 
add without liesitiitton, iU-bnlnuced ixsiple, who seek 
to oppose the wonderful jirogrcss here rei'orilisl bi'cnuse 
II has hiN'n gained through exis'rlmenfiitlon upon 
unimals. 


To the cousideratlou of the more thoughtful amimg 
these we would eommeud the last quoti'd figures, which 
show that aiilniiils themselves hove iimiily UMietlteit 
from such exis>rltnentntlon. True, this iirgumi'iit will 
si'cm unneepssary to the unbiased render who hits fH>r 
used the earlier iiuragriiphs of our ('ouiments Hut we 
are now siieaklng to the biased render. 

As for tho hysterical and IrresiKiusiblo aiitlvlvlsectlou- 
1st, wo will attempt no missionary work on him (or 
her), hut shall feel ihaVpur function Is fulfilled when 
we have warneil Hie other members of the coinmunily 
of the vleionsiiess of the mental attitude und the meth¬ 
ods resorted to hy such mlsgulileil pi}r8tm». Those who 
wish to Inform themmdves In detail on this point are 
referred to a jiamphlet hy I >r, W. W. Keen, ‘The Influ¬ 
ence of Antivivisection on ttharucter,” published hy the 
American Mwllcal Association From this, to illustrate 
our jKitnl, we will merely quote an anonymous letter 
rwelved liy Dr. Keen: 

"Arch Fiend; 

"I have read with horror your article In the Lailen' 
ITomr Jouimtl on vivisection. 

“I horsv your mother, It she la living, will die in the 
most terrible torture, and if she is dead, that She will 
never know rest for having given llfh to Such a vile 
monster as you-ds the nightly, prayer of a dozen woman 
who Indite this ” 

This, written to a man who la following in the foot¬ 
steps of Pasteur, doing the noble work ol the medical 
profeeston. 









*87 




Oa th* natwitia 


l,'£B^.W'iuafti«i*.~-A ^tmvmfy w 
'A'itiMl^ mtA ‘Mteitm* Mfftb tk A maiowl 
to to, Md « pMnncer 

liMb onto on* oiwiioa 

(, to ntotol dnlM iiton.>t tw trip* por di^, 
I «>ton tow;todl flBiut of Mk. T]yw to to 
««to<tnt kwwMd to lifni In tiM 
< ’| to w <i t .pnif.'lt'todW ItoW boon iwonMwy for tom to 
itoto itMTtolnf# to; two ttopo par dagr, to 

to> Ci> It toiut b« borae to mind, to>ir- 
toi to* Jtotod on too vorjr tint trip. 

' ^totototo' tototodtoitoii 'ni' * iwr»ojwr.--'ni»t a»ot«e 
iMlftoilloas «to to one tto>o oomwl to aurroytoK 
to totoltoonn;, Wi U hot mntonod for the niodem 
nitori^ toth tow praaeiit tootnimenti of 
plWBtotoot to ttonr to*t to aidto of toe emde imrtnk> 
tointo 4 tTMtotafton ton a itint enietol and 

ndbcDtoto wuNnrar* tho ettontton wUoh hM Mowitly 
tmn dMM to ^ tnnttflr hn otoled forth • iHde> 
toftOd toipitolMion of toe toot that he towwed to toiio 
tooto of Ito pont^to dtor* naiav of ttowe 01 ^^ 
to iftto Ifto ootool to toflln Um ono of toe lOadi^ 


- 'V ' 

too toMUMha i 

* mt Bnabnit, »*• almo«( oompiemy 
t on Augnt 16th. 

Jtoto Htooonrt ie Itotof to to ooeapiououa on mape of 
4tot AfHen in toe ntor futnie, tbongh the place does 
aol jret ntow The Britioh priseipel oeoretaiy of atate 
fto toe MloOtoi hoe oonoented to have his name civen 
to tot prOpoaed tenninal. at the head of toe Boany 
eetoaiy. Of a trank line Of milwior toat will ran north- 
ward train that point for aonw 400 miiee aaraae toe eaet- 
eefttnl pert of Miperia, and oonneet at its northem end 
with ^ Lapoe-Baeo-Kano oyatem. Thia line will 
trayeeae a tertoe and populoua diatriot and Up im¬ 
portant eoat and tin oittaa. 

Tha Bayal Obaamiary of Bal^. at Uoele. near 
' , haa toen divid^ into two dlatinet eataUiah- 
one devoted to aationomy, together with w- 
toophyeies, geodeay, gravity, and aeiamcdogy; the 
Other to metoorolacy. along with eliniatidflgy, trareatrial 
magnetiam, and atuoaitoene eteotrioity. The former 
Witt to known ee the Royal Otoervatoty of BeWnm, 
toe tatter aa tlw Royal Meteorcdogioal Inatituto of 
Beigittm. Ihe effaot of thia new arrangement ia to give 
the nathmail metaorologieal aerviee of Belgium an 
atua. wfaereaa it wm formerly merely 
of an astronomioal obaervatory. 


pt«to>a^ toort rottto aoraea too Attantto yto Blaekaod 
Bagr ton dAlptobg Iferld drawe attaatton to tha feet 
titot paaatoigera ittattha tary muto toe toou^ and 
a of any tomaahipment, and Antertoan and 
I not likely to take kindly to k 
... ■ Iralond, a efeeamer pa ea ag e 

I tow Ctoaniwli and another railwey journey to 
toeir deMtoatoia Tortboe, on the revene journey. 
paeaengOM >111 prehr to ambaik either nt Uvetpool 
ep* tototoampton to being cubjeeted to the inocmvenienoe 
of goHgr dinet to Shwhaod Bay by train and a eoaeting 
tteamer. Booh a aertow ooidd not be a awwwa with¬ 
out haadfing a large amount of oaigo, and aa Bladuod 
to»y li CO tor tomoved Itoin toe largo induelrial matore, 
tola etoto of trafiie ia not Ukeiy to be attracted. 

ttor too Oeiafart «f toe 8Mmm.-~The Seoretory of 
toe l^aVy haa epptovod the. praviaion of a reeeptkm 
and raatoiMr totm tor the erpv In the omm of toe tJB.a 
•'New Tock^’' ytow buOdiag at toe Navy Yard, Brook¬ 
lyn. Tito oonaiate of a oonunodioua eomparlment in 
» towatoto vtoy eeeeealble to vinlton. In tUa rooto 
to to be kwatod the erow'e libltoy. and the room to 
futtow to be totted with reading tohlee, writing deaka, 
paper and; toegneiae raefc*. oludni end traneam. Ad- 
Jutoto to to|» tobu too to bo lavatory faeilittoa for toe 
MO 4 ftoto 4 to* erwf. Thto pto»lto>u ^ * wtop- 
toto aitoitodlingmoni tor toe njie 4 the onw 44 toeir 
pe«4« k a niiir departure to ownhlp datogn* atoihee 
jtoen toaufUtotod by the Beorcfttoy 4 toe Navy tor 
iwprawfato Ike oototovt of toe 4*w and addtot to toe 
ntotototoOfto 4 the tolp tor the enUeted tow end 
-«bNto,^4«lto4''Ohto to po^ ,' 

,. 'a4» 4n lil ^ SHwet FhiM, toe' ttbU- 

' 'M"i00d. Mto to toe edtieiam befoio the 

toe etogfitoiiti .ae ,to toe 

: 4.lMito|W''to4A' ,fto.pMeehip«ii|ieiwd.M^^ of toe 

.. to tohke to itohtoWtoito eentoinn 

e 4'Ito,'b4M toh '' ft' toeludee 
I Ilil44;«to4i Um ndto 44 AoimmI 



Btoappeerenee ef Twe PaetBe lalaada.—Preaa r»- 
portc atate that Faloon and Hope lalanda of the Tonga 
or Vrleadly gronp, in the Booth Paciflo, have aunk in 
the aea, onrrying with them aevent hundred natives 
end a few white men. Both islands were voloanio. 
IVilaon Island waa first eeen as a breaking reef from 
H. U. B, "Faloon ” in 1866; in 1877 amoke wea seen 
iaeuing toom the aea at tola plaoe; • and finally, in 1885, 
a full-grown laland appeared, oonaiatisg 4 looee voloanie 
atoea. A ooneidenble pert 4 it wea subsequently 
watoed away by the aotom 4 the aea. We assume 
that the "Hope lalaod" 4 the newspaper report is Good 
Hope lalaod. or Nhutfoo, whito hra been the site 4 
nomerous voloeaia outbretoa, mteiling much loss of 
Ufa and property. The Tonga Islands oonstitute a 
nidVe kingdom under British protection. 

Naturals Beet-grafttag.—An artiole by A. Howard 
In toe Alfrarahwral Journal oj India deaotribes the 
attempte ntode at the Puaa Bicperfanental Station to 
protMt field oropa from injury by the roots of neighbor¬ 
ing trees, by digging a deep trench each year between 
the ireea and the adjacent eniltivatcd area. In the 
cose 4 some treea tiiia {dan proved auooeatful, but not 
in the ease 4 othoa, such aa the pipal, banyan, and 
teak. When the trenofaea were opened up it was found 
that the severed roota bad become connected again. 
New route had becai fohned at the out extremity,.they 
had grown aegMa the trench, which wm 24 to 30 inchee 
wide, and a4ted with the severed portion of the root 
by a proceea 4 natural gndting, followed by a rapid 
toiekening 4 the eonnectkmi, which attained a tfaiok- 
neea 4 0.8 to 1.1 inches in twdve montha 

Bv n peraeieii Dwiag toe MU Hew.—The henorforth 
historic "haee 4 1812" appeara to have registered 
itwlf unmistakably in the evapcuation reoordr of the 
great platoa and the intennouataia distriote of our 
Weatom Btataa. This subject hae been disousaed in 
a memeto by L. J. Briggs and J. O. Bela, 4 the U. 8. 
Bureau 4 Plant Induatiy, on toe baaia of measurements 
made pt a number 4 evaporating tanks during the 
past five years. Aa oompa^ with the "normal’’ for 
the wbcde period 4 obaervation, the average evapora- 
tion menatued at fifteen etations during the four months 
fallowtat toe’eraptien 4 Katmai wm gnteratty de- 
finlent. toe avecM* raduetion amounting to about 10 
par oent TUs OomifpeBda fairiy w41 with the reduo- 
tto) to a4er radtotoa obaerved by Abbot end Fowlc 
and by ICimbett during toe same montha. 

The CempealHen ef Cen4 BOto may be materially 
modified by the effects 4 oetoain dru^ which are in 
uae in medioel treatment, such h sodium sul¬ 
phate, nMgoeaium aul{diate, rhubarb, aloea, and araenio, 
IMM«diitg to recent dtecovariee 4 0. launoni, published 
to toi 10IMm Voter^oria. In the writer’s experimenta 
4l poitoMe precautions were taken to eUminate the 
-tofiiiauee 4 other factomi affeoting toe oomposition of 
toe mito* etoh 4 b»ad,;«|)e. dm* 4 milking, feeding, 
afr) putottogtod and phyiiointoanl conditions, etc. 
Twe mtofhe 4 eadik emre taken from each cow, one 
;4ll4;;4ter the administration 4 the 
fun att toeee drags produce 

tootoAltobto toe,«hemieat compoaition 

4 ftoklkl’eM «i44 Ito eld4'ii4ritiro eonatitaents. 

k toi''tos 4 all nutritive 
tor'ltoi* tomtoe to toe total soUda, 
too* e. g.. from 
^ UtoetostoeftoMtotoatoHw a toaguattoie. -’Bueh milk 
to 4t ;l 4g totot aetototo4l net be arid mmep* tor spetod 
>p«iiiagto«44''lWtor toe'ptoaie "medioiiMl mttk." 
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Aaetoar Paraehate far Aeroplaace.— The queatioo 
4 parachutes for aeroplanes so as to allow of a s4e 
descent continues to occupy the attention of inventors. 
Numeroua experimenta arc being carried on in Fninoo, 
and it is now stated that a Berlin police lieutenant 
hM invented a now parachute which differs from what 
hM been heretofore )treaented, for the parachute sur¬ 
face is operated in connection wiU> the wings of the 
aeroplane. On his scheme, a large surface of cloth 
is rolled up and attached to the wings, this being re¬ 
leased by a lever so m to spread out and allow the 
flyer to deecead slowly to the ground. 

The Carnegie Mnsemm to Have Rodgers’ Trana- 
eoatinental Aeroplane.— All that is left of the historic 
Wright biplane with which Calbraith P. Rtwlgors flew 
from the Atlantic to the Paciflo two years ago, is to 
be presented to tlie Carnegie Museum at Pittsburgh 
by the late aviator’s mother. Tho machine was badly 
damaged when Rodgers fell to his death in the Pacific 
Ocean a short time 4ter completing his wonderful 
flight. Subsequently it was used by Andrew Drew 
until that aviator also was killed with it. The machine 
hM been restored to its original condition and will 
no doubt be prized by the museum to which it has 
been presented. This Wright biplane is tho only machine 
that hM flown across the continent of North America. 
Both Rodgers’ and Fowler’s Wnght machines have 
motora of but 30 horao-powor, yet they flow across 
the continent in opposite directions at a time when 
the aeroplane had not been equipped with tlie 1(X) 
horse-power motor of to-day, which makes it much 
more stable, nor had it developed anywhere near tlie 
speed 4 which it hM since shown itself to lie capable. 
Robert W. Fowler, the second transcoutincntal flier, 
is at present engaged in making bi-weekly tnps betw(.en 
Oakland and Oroville, Cal., for the purpose of locating 
broken wires for an electric power company. An 
eleotrieilia aoeompaniea Fowler and makes repairs. 

Teoting the Gas-tightness of a Balloon.- The follow¬ 
ing method was used for testing the “gas-iightness” of 
the balloon fabric used in the balloon "Goodyear,’’ which 
won the 1013 Gordon Bennett Cup. A definite area 
of the fabric waa placed between the halves of a gas- 
tight dram and the drum-eeotions firmly elampisj to¬ 
gether, thus forming two ohambers with a wall of fabric 
between. The bottom chamber was eonneetod willi a 
source of highly purified hydrogen, the upper chamber 
with a compressed air pumping lino, and exhausting 
itself into a combustion train. The gas-light drum 
WM then immersed in a tank of water, maintained at a 
definite, unohanging temperature, and hydrogen was 
admitted to the lower chamber of the dnim at a con¬ 
stant preasure equal to two inches of water As the 
gM diffused upward through the fabric and into tho 
top aection of the drum, it was swept out by the air cur¬ 
rent and carried through a glass tube filled with platin¬ 
ized asbestos heated to rednees. This material caused 
the oxygen of the excess air present to combine with 
the diffused hydrogen to form water. The water thus 
formed was absorbed in a sulphurio Bictd bulb and weighed. 
By deteraiming the weight of water in a unit of time, 
and knowing ttoi area of fabric under examination, as 
well as the gas pressure and temperature within the 
drum, it was jmssible to calculate exactly the number 
of cubic feet of hydrogen diffuseri per square yard in 
24 hours at the temperature ami pressure of the test. 

A Novel Experiment In an Aeroplane.—Tho vertical 
descent of an aeroplane is a perrorraan<x) which caused 
some surprise to those who witnessed it at the Buo 
grounds near Paris. Vieomto d’ Autroobe is an experi¬ 
enced military pilot and was engaged in the recent 
army maneuvers with the aeroplane corps, in the 
course of tho maneuvers he took note of the fact that 
the aeroplane was called u|)on to B|x>t a oertatii point 
on the ground, then pass al^ve this plaoe and lot drop 
a bomb, but it became evident to him that it is very 
difficult to plaoe the bomb while in rapid flight, and the 
object could be much bettor attained should the aero¬ 
plane remain motionless overiiead, or elwi drop or 
wttle down in direct vertical movement so as to approach 
nearer ground. He evoreisod in order to produce tho 
settling down movement, and was soon able to do 
this; thereupon wishing to prove its isissibiiity he 
apinwoehed Maurice Farman who was at first incredu¬ 
lous, for such a vertical descent in flat position had 
never been seen. But he was able to prove this at the 
Buc grounds not long ago. When at 3,000 feet height 
and in a wind of 60 feet a soound, he appeared to stop 
completely in the air and the propeller turned very 
slowly. Then the aeroplane descended to the ground in 
the vertical line, but all the while keeping the usual 
flat position without overturning. This he repeated 
several times, and even with a passenger on board. 

The pilot b^ns at any height himself against 

the wind, stops his motor and allows tho aeroplane to 
desoond- When 200 feet from the ground he starts the 
motor and alights os usual. Ho us4 a Farman biplane. 




The Greet World Wirelem 
Circuit 

By J. F. Springer 

T he Marconi (loinpuny In now 
engaged In the conetructlou 
of Hcven or eight great long dU- 
tnnce vrireleoa etntlonfi. Theae 
will form links in a world tele¬ 
graphic circuit. One or two In¬ 
tervals where land Is to be tra- 
veraed will he covered by means 
of ordinary methods. The re¬ 
maining Interva la where enor¬ 
mous bodies of water Ho between 
stations will have long distance 
wireless transmission. The sta¬ 
tions now In eontemplutlon or un¬ 
der actual construction are locat¬ 
ed in New Jersey, Wales, Egypt, 

India, Japan, Hawaiian Islands, 
and CatltornlH. 

The system of trausmlsaiou la 
that known as the dirrcHottal. 

That is to say, the aerials are 
arranged to extend along the Hue 
of trauamlssloD. For example, at Helmar, N 3., two 
atralght-llue aerials of silicon brouae, each a mile long, 
will be aiTaiig<*d In parallel siralghi lines aittvtml 
loioard the transmission portion of the Welsh station 
with which commniilcallon Is to be establlslied. Mort‘ 
preclaely, these aerials will lie on a great circle of the 
earth passing through the two widely separated points. 
Wireless Impulses emanating from Wales will find along 
this circle the shortest patit to their destination. 
Further, It would seem as if the similarly arranged 
aerials In Wales would send their atrongeat Impulse 
along the line of fhelr direction, and that the aerials 
at Relmar would accordingly be finely 
altunted to catch the almost exhausted 
“waves” as they complete their great 
Journey 

Belmar will be the receiving portion of 
the New Jersey station. The transmission 
aerials will lie located thirty miles away 
at New Brunswick. However, the hand 
of the transmitting operator will be at 
Belmar. Ordinary lelegraphlc methods 
win iH! employed to carry the luesaage to 
Now Brunswick. Here, automatic wire¬ 
less keys win transform the Morse mes¬ 
sage Into a wireless one which will strike 
out across the Atlantic to the Welsh ciaist. 

The doaen of aerials at New Brunswick 
win lie dlrwtod also along the shortest 
path to their objective point The New 
Brunswick transmission apparatus Is 
located so far away from the receiving 
aerials at Belmar In order to reduce by 
distance their interference with the weak 
Impulses coming In from the Atlantic onto 
tliuse aerials Further, the Impulses going 
out from New Brunswick will presumably 
tie strongest along the line of their aerials 
and weakest along a line at right angles 
to It. Now Belmar actually lies on a 
pciriMuidlcular to the great circle passing 
through New Brunswick and the Welsh 
station. We may see then that these loca¬ 
tions were not selected at random, hut 
with a perfectly well-defined object In 
view. By taking a map of New Jersey 
and laying off u linn tnom New Bmuswlck 
In such a way as to amfe with the Buuddlan 


The maata at the great Belmar wtreieM atatlaa earnlat of ateel 


an angle of BO degrees east of north, and another run¬ 
ning from New Brunswick to Belmar, the two lines will 
be found to be pen>eudlcular to each other; the former 
lines extending In the direction of the Welsh station. 

While the aerials to be held In position are very slight 
In themselves, stHl the fact that they have to be main¬ 
tained under tension at a very oonaldenibte height Im¬ 
poses serlons construction problems. The elevation at 
Belmar will be about 400 feet above the ground. The 
six steel masts or towers wbldi will support the Uttle 
wires will consist of tubular sections, each ten feet high. 

(Ooneludtd on pops 



QoticeatAe ito naai^ all tHnandiaa 
of human activity^ a fmd* 
nal guiMnadlhg of the Ittdlfldaal 
hy eoUsettve labor o 
by 

Individual ■ 
valor, once the auM 
factor In warfare, has basn ha- 
duoad to a aaeond^ rdls, TWa , 
riiangb became «HpeetaBr -eaa- 
apicoans with the tntrofioetloii of 
gunpowder and Conthined apaoo 
during the nineteenth Mataty 
with the npid strides mida by 
engineering. 

Idke Industry, warfare la be¬ 
coming more and more meohaal- 
oal. Soldlera are nolv hardly 
more than tools la the baada of 
their captalna. The iasne of a 
battle dpi>ends almost entirely on aambetii and pool* 
tlona Personal bravery Is not of prime Imporiaaoa. 

In place of It we have something like oollsctive valor, 
a morale which may to some extent determine victory 
or delbat. 

One of the latest stages in this development Is the 
attempt lo eliminate the personal element, the aotdlw, 
entirely and to substitute for him a machine or auto¬ 
maton. Something of the sort has actually bam ht- 
tempted by a Norwegian engineer, Mr. N. W. Aaaen, 
whose “mine grenades”. work practically without the 
help of soldiers, spreading death and destruction evmy- 
where. His contrivance la illustrated to 
the accompanying diagrama, i^g. 1 Show¬ 
ing the grenade In position In the fMd, 
and Fig. 2 at the moment of eirplaialan. 
representing the spreading of tha pioteu- 
tlles. Fig. 3 shows a double shril barri¬ 
cade 14100 yards long and IQO yards wida, 
made up of ISO mine grenades Jotoetf up In 
two seta, aud which on exploding, awesp 
an area of 103,000 equam yarde. 

Bach grenade, incmslve of Its a n eussi a fr 
les, weighs about 0 pouads, hnd Oontatne 
400 proJeeUtoa and about 13 onposa «t 
an extremriy powerful explMfilru- IAm 
grenade eouMsta of an Iron eyltadeir w(t>k , 
a oonioal julbt wM* 'contain Ijh Bgi In- 
terior the plhdaetllas gad cbpilpe 

as wrii as tiie mecbattlMtt oaMnir r, 
grenade to rise fnun the griM^ld 4M|d ^ 
eventually to explode. TUg fmHhtaiudi 
can be set irorklng only by ^iotluii <ut 
an electric eommt supi^ to fiM |iy«lMida 


M the bottom ot tito tiylMw 3Mda to 
a anmll putder^ ehaego' Ig <1«hM ^ 
by the eitotvto current and 
the ghelMiody verttoi% 


l. Bow 


« la hCrisd. Doctod Uew mow the .sM>I<Mtfbf mtotlMa g. 1 
of bullets after eipkieloa. 8. A tottery of f 

How the Aaaen grenadea aiu naad la tn 































ft t^wfects in Invisible Light 

^tiit May Have a Wide Appbcation in Medicine 




W jQ. Micituid wd F. Tristan, Costs Rtca State College 




^ fttsmtomni iwnwiw power# of uOoul and plent tieeuee Such dlf home will do wisely to proscribe blue and violet wall 

feraaoea Mem to be the rule not merely for protetds but iwtiers and lamp shades and to favor whenever prar 

|v for oltrogenotH eomiKmnde in senerel If a nombor of ticablo illumination of a deep ruby c^Ior 

afferent alkalolda tfe ptaotograptied tbronsb Foucaults 

%j|iW iW ^ l^or mm. over one half of them appear as blaOk Rs^ium in Agriculture 

mm if* ‘mm M WW' mi of them may be enow white not only for A t lording to recent experiments in 1 

Ipit 4 nmm ^ «t4llBIMnr pUriM. tbs epe, hot alao on a photograph made in visible llsbt -^Itcars that radium Is Instrumtutol 1 


mmmamiiiim mtbMfa mi ot« 

«t4lssnr pmm. thg epe, hot aiM 

. 

oM mm M ttb nurimw of the 

mtrMdl# rnmnm two tarie Photo- 
graifu et thh ttohd <>f « auto life pMtn oM 
PwrpoaM s ttaflrd pbotor 
gi«{ph Sirhl «tta4e in rtnible Usht and an 
«th«fr m ihh Ihmstble infra red Ught of 
nm «htt nf the «P« 

^Blga. 1 to 4 ahow (he nwnlte of the «s 
pertaitint the acwompanplng diagram 
(Ftft d) pm, In dnsatrdm ontta, the 
haunt nfnve hmiith of light ueed for each 
phaOegmiph amS aleo ttm nature of the fll 
tor hOm to ameot mOb wave hmgtlu otu 
of dlnct aunltobt 

m toa toviattda Infra^ (Fig 4) akin 
dafaOto Ufa eo&eptoaou by thmr Sbaaphe. 
pmr #Nn«m of the jrkin ragaeta ui^t, 
soft redoota ghont aa mpeh of tt aa white 
teartea doas In teat, if it were not for 
the blsok muateoha and ayabrowa. the _ . 

pbotegntph blight ba mtetaken tor the ra- 

piodaMon el a atetoary marbla head. IW Asgatrfm mdta. 

On Iftg g, QMda In riidbta Ughl, wa find 
the uanal and well known dark patchee 
and wot effOeta, the Mte noire of the aaU | 
tear portraltiat who haa not mastered tha 
art of retovohlng 

Ilonbto might well be entertained as to 
the praoUcabUity of tatouohlng at all if 
photomrapbs ware always the ezchialre 
work of the wave lengths 8700 — 4,800 
(Fig 8) for tbese la hardly one sqnare 
inch of the face whlidi la not covered with 
a oorloua network of dark or bright dots 
or Hum forming dUferent flgurea In dUter- 
eot regions. The gmieral appearance of 
the photograph la that of an Intereetliig 
luMidtal case 

Conalderable dUBcalty was experienced 
in getting a fair degree of deflnltlon with 
the tmcorreoted quarta lens used In the 
BMklttg of Fig. 1 However owing to the 
very limited extant of the spectrum ad 
mltted through the silver dim and also 
to the small angle needed neither ana 

Chromatlam nor aadgmattam were as |i<ig y^ f|^ ^ 4 t bi visible 
tfuubleacHue aa spherical uberratloii. This 4740— SMO AngatrSm oi 
ww pbrttoUy overcome by k perisoopic 
apecteclft (Rtarta leue, the convexity of 

which fkced the ohiect Abaoeptloa et ultra violet Oelluloee (see tb 


Pig. S.^-M»ie in ultra-violet Ught 
87444840 AngatrSm ndta. 


Fig m—Made bi visible Ught. 
4744— S800 AugetrSm luita. 


Fig 4.—Made in infra red light 
7840 — 7800 Angstrom nnita. 


9 shirt. Fig 1) starch sugar 


UUfg-VioIri VioUr Blue ; 
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Radium in Agriculture 

A t LORDING to recent experiments In Hurope It ap 
Itears that radium Is Instrumental In preventing 
diseases of plants, whence is likely to arise 
a new application of this Interesting ele 
ment in agriculture For several years 
workers in agronomic eclcnce have Issn 
exi)erlmenttng uion the effect of radium 
ui)ou vegetation by mixing radii active 
Hulmtances with the usual fertlUzers The 
numerous results obtained In this wjrk 
she w that most t lauts either grain or 
fl wer are remarkably stimulated and give 
a better jicld both In sizi and <|uality this 
being (ften seen In the flue and healthy 
coh r f the green plants or legveN I nder 
these conditions It Is mt sui^irislng that 
the same plants are in better conditi n 
to resist attacks ftoni various sources of 
disease such ns cause so much damage to 
crops est»eclally diseases kuowju as ciypti 
gamlc which arise from spores or molA 
It seems thaf radium Is to act as a pre¬ 
ventive for such diseases as wheat mat 
rotting of potatoes grapevine uilldt w and 
many others which cause such detriment 
to agriculture Such a result Is >nlv to 
be exiiected from what we know as to 
I |. . vital phenomena In general and among 
* others as eont*erim the human b sly f ir 
‘ all Influences that tend to retiuee the 

vitality of the system are likely to leave 
It a prev to harmful outside Influeuces 
and Infei Hons Such results In the appll 
cation f radium In agriculture are likely 
to bo far renchlng 

A New Study of Anabiosis 

T llh stati in witch all vital ftiuLtlms 
f an organism are snsiiended with 
i ul actual death kn wi as in it I sis has 
iHHiii recignlztd f r twt certurles past at 
least us ( iticertm the lower rdirs f life 
and such siievlmtns can la diled ntul then 
recalled tc life even aftii a c nsidernble 
Him Iv the s le a HiH f m Isturt A 
Russlai scientist Bulnnell f takes up 
th( iiuesHili us reiuarls I Igh r animals 
Ho ol serves the r).atisin f Insetts at 
decreasing teuiia raturc s d vv ii t 10 deg 
liel w zero < ei I at whlih polt t d«ath eii 
Bias lie thou(,ht at first that death was 
dia to congoliitl n f thi liquids of the 
id light animal but afterward saw that these con 
unita. gealed at —5 degrees and all the vital 

functions then beeame liniwaslblo At 
teraiaratures li lermedlate between this 
and the diath i ridiiclng poll t then occurs a strange 
state f anabiosis whirc tht i rgaulsm appears between 
life and death In many cases he could trtng the siiecl 
mens lack t lift even after a long Him by giadually 
raising the timijerature He comiwres this state of let 
ent life t a cl ick whose pendulum Is stopiied but whose 
imshinlsm can be 
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duluin M Bach 
m e 11 e f extend 
ed bis researches 
11 small mamml 
fers such ns white 
mlet and bats and 
using artificial 
respiration these 
animals can be 
brought t > a state 
of lethargy at 
low temiM ratures 
such as zero f«nt 
or below He now 
Intends to expert 
ment upon r a b- 
blts monkeys and 













Fit 1— Horface rlutrleal reilattooe tbartr omet«r Tiiia coMiatod of a il«t ooU of •Ukoorerod tickti wtt« tocloaed Dotwoon o6pp»r obaeta and laaniatrd br tidn layaM «t «lca. 
The nelitance of the nickel coll wa» aboat 100 obnii (Loaned b; C 8 HydrofraFhlc Ofleo > Fit l~Tkia La«da * NortHnq*Keobder waa wad with the nalaUaoa t)Mi«h«BMitaM 
darlot the entire period of experluicBtatlon A change of 1 deg Coot correapoaded to a roovaanant of the pMt of 18 ndtHwetiera «b the record aheet The dlai>hiceiD«iit vt the IMpar 
avaa aliout (H tnllliiuetcra per hour (t.oane<l by D 8 Hydrographic Office.) Fig 8 —4>emp«ratiira raoord ahowlaff the great aM a«Mea cbaUgea to the noa water (antl^tliiat Wht« 
II ice ia In eight TbU llluatratee how futile It would I ( to rely up< n teiuperatun recorda to focetali the pt«>l«tltr of leabergn. Fig « -Chart ehawe how water tempemtlira MM when 
chip left vicinity of iceberg at 0 o clock A M and how tanporaturc fill on approaching the aane berg tgtla at ah«at 8 o eloch P X 


The Autograph of an Iceberg 

The Thermometer Not a Danger Signal That Warns the Mariner of Nearby Ice 


By L £ Browne 


T HK Bnremu of Htandarde haa completed initial ex 
perlnienla in Halving the hagardoua Icelierg elemaDt 
encountered in iiavlgutlng the North AtlaiitK Ocean 
during certain acHHonH of the year I'rafeeaora C W 
Waldiier H C Iticklniion and I J Crowe made otMer 
vatlona of sea water lenijierature near Icebergs and in 
the open aea with apiiaratUM Installed on the I nited 
Staten crulnere Cheater and Hlrmlngbam with a view 
to determining ttu iHMwlltlltv of detecting the proxlmltv 
of IccbergR from teraiiernture recorilH 
The aiiparatns cmHlaietl of nn electrical reaiatanoe 
thermometer wllli rgi-f t kadM and another with ino- 
foot leads of the CulUuder compensatetl type with four 
flexllile sllkK^overed e lls of i !< kel wire of 100 ohms 
resistance There was a surfiico electrical resistance 
thermometer made of a flat coll of silk-covered nickel 
wire Inclosed between sheets of co| per and Insnlated by 
thin sheets of mica Also there were several mercurial 
thermometers of the Nigrettl and Zambra tyjie loaned 
by the Bureau of Fisheries f r deep sen use 
A recorder waa ronintid In the tjrpedo room This 
waa so carefully Italanced that the records were not 
influenced by the rolling and i itching of the eblp Con 
Hnuoua records were obtaimd fr m June 4th to July 
lOtb The surface thermometer wa m unted with its 
flat aide against the inner surface of the shipH % inch 
plates about six feet below the water line and the whole 
covered with a thick layer of cotton to eliminate the 
effect of the warmth of the toriicdo room 
For the purpose of determining whether echoes could 
be detected from Icebergs under water tin sbli s bell 
was lowered into the water and struck Observers sta 
tlooed at the submarine algnaUug rocrlvers heard sev 
oral fhlnt echoes The ahlp was at a distance of from 
one to two mtlea during the testa. If there hud lieen 
time to Improve the tnatnimeatB a aoInUon mit,bt have 
been found, founded on the eebo theory The cimmls 
ston haa raeommended th^ It he gUU farther Investi 
gated, < ' 


It was found that the effect of cannon lire 
was small The use of searchlights In lecating bergs 
waa determined aa practically fuMte Iiookouts sta 
Honed on dedc invariably aaw the bergs before men 
with glasses or in the tops Water melted from large 
Chunks of ice taken aboard the Cheater from a berg 
showed that berg Ice has great quantities of Inclosed 
air which probably accounts for the bergs whitish ap¬ 
pearance The density of this water was the same as 
that of disUlled water Air temperature observations 
showed that Hie iceberg has very little Influence on 
the lemperaturc of the aurronndlDg air 
Temperature records showed ilmt the variation In 
the warmth of water many miles from a herg Is dttsn 
as great as that In the vicinity ot on Iceberg The 
commlasion reports that it wUl probably be bapooalMe 
to esUbllsh set rules for detecting icebergs hr meaae 
of temperature observatlona 
The Bureau of standards party formed th* cooeta* 
Sion that the charactertsUc iceberg* effect upon the 
surrounding water as described by Prof Barnes wgg 
not true Our records show an oppoette effect to that 
noted by Prof. Barnes stated the ofllCiia re0(»ds Of 
the trip Prof Barnes theory is that there Is unltena 
ity in the rise of temperature of water a* the berg to 
approached and then a sudden drop The party notett 
a gradual drop in temperature as the berg mm hp* 
proached from a distance of several mUa*. The oOitfgl 
rejwrt of the Bureau party which haa been eent tq 
navigators thronghimt the world Is la part given in thC 
conclusions below 

If Ibe iceberg Is constantly drtMng tiifo nCw »hi*erg 
its cooling effect on the ocean woahl bO ectremety 
from the consideration of the fact thnt It whaM tOghlMl 
the melting of about a mllBon tons off ide to (SoM 
square mile of ogean to a depth of 36 togt ^ t dig; 

The poealMUty of extenslTe cooling ecthm Would ngitre 
that the berg and surroundtog water together ^ 
considerable distaace and that the gaeffaii he 


This is probably true unffw seme eondltloiw, hbt tv no 
means always. OondlHone imeli aa thsee fWider It 
doubtful If any appraelehle cgtcet could be dlstltiguUliMig 
with any degree oC eertalntiy et e grehter dtstame 
than a mile To aeooniit fhc hie theory, FtoC, nenMg 
asBumea that In regtoae ef the eoeen ni aome fftMtiiMh 
from thd berg the ewfhce litjfer, beuted by totor iffdin- 
tton, la miked with toC ceid water heiew the Tmtoani 
vertical drculntleii.’ white tteoir the berg thgto to • 
current set up toward the mg due to the comhhM 
ofleots of the Dating and coehag nctfoto ttnrnee ae^ 
eoines that tbte current httmdffiras with the elmffiilatkm 
80 thet thh werm wnter remalni <m tqik It Ig iUBehIt 
to anderetaad how a snnciMitlf strong curiuat cosid he 
set UP h^lhe meitiag of tito berg to tmtm *tth the 
irarnHd eimmtatioii. That thilm le He vwr etreng ena* 
lent towtot the berg te pretM 
tog hjile and atoeu «f toe 4d|e awhy tm 
IhebeKgi * 

*The reeeiMbi of eta wahi* mm theshSlg 

variaticim In parte 
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Alt m itDm mwaitm «it, Ui tiu iMt ttit 

rm kMa, ^ mat «i|iKiMc«nt anm at «im» «tien* 
faat klMtl tiiawtag to s olaoe, vooM w« Wvo Hnid 
niAut to gtv* to tba fmioAlnc of tto Putonf JaMt- 
that pnmtaaat iilaoo ta iopr ntnwpect. whteb a 
KHieot ttraaOT'Avo rmta' faiatoiy ttaa ao brtUliB^ 
•Qai to ttt Vhta la tiio laat taago at the year lOli. 
MO ohB iwor look hack, not aMtoIy to tho foandinc 
a Xtiatltiita. but to a ateatoh of twenty-flva yean of 
at tmttfttl aeUvity. Anyoao who ahoold, io IMS, 
proohaated tha aaeoaaoaa wbleh hara aatoalljr tMon 
add, rnnld mobably haea baaa dacMad aa a 
aar. Vfa baaa liad oeoaaloa cn another pact of 
taane to quote figona that alogaantly proclaim 
jfitorlaa gaim& Bat It moat aot be a op p oaod ttmt 
let toeto dvoo ta comideto or raptaaento all that 
laaa done. Bfim arbaca no aotual ooiaa bare baea 
i, to todhy toaaa the ktttorladga gained throogh 
atwdlmi aa fhatoar Inlttotad^ ^haa enabled oa to 


Vhia appUaiK t»t atoHttpla to , that mma Ot hamaalty, 
iwMidafi^'tobatoaltoila. l!lto;dtoth toto (toto^thla haa 
at.marn^ ydtoW ^ cm to in aonw laeautlaa. 
'Atoltoito ;d#toto ante haa,a« m 

toMto'iMM'totoaaptof' itot the 
'.total ‘ 

«n m '.al»^ nit^totoato 

mtm »*• dWto «.<M0 to. 


iaad Ught, ha aoivad tha problem of tba dUferent toniM 
<rf tartacto.aeto- By tola work on tartaric acid, which 
la a grape add, ha waa led to bis dtocoveriea to the 
ktogdom of toa tocsiaats. Be ww at work tor more 
than a goarter at a Oeotnry on toe eublect of fermen- 
tatlea; and he totrodtkoed great Improvotnente into the 
methods of brewing, dldllling, rlnegar making, and 
wtoe maktog- It was wdl uld hy Huxley of thlM part 
of Paateur’a work, that be had ured France more 
than enough to pay the Indemnity of toe Franco-Oeiv 
man war. 

In IMS, without leaving off hia work on ferments, 
Paataur took up toe atudy of the silkworm disease, 
which was wretolng the silk trade of France. After 
five yeara ef laborious work on this sdb}ect, be dis¬ 
covered and proved the tofeettous character of the dis¬ 
ease, and was able to reetore prosperity to tho silk 
trade. 

Next be took to the study of the Intectlve dtoeases 
of anlnials higher than sHkwonaa; anthrax in sheep 
and eattl« fowl cholera, and swine erysipelas. His 
proto^ya treatment aptost anthrax baa. by tbis time 
aatoflikvded rallUuns of sheep and cattle against that 
d l aaaae. Btoorta Crmn Prance and from Hungary show 





a reduction of the death rate on many farms from 10 
per cent to l per cent among sbi><>|), and from 5 per 
cent to leas than 1 per cent among cuttle 
During these years (1S70-1880), and for Home years 
before 1870, Pasteur, Lister, Tyndall, and other men 
of Bclence In diverse countries, were founding and prov¬ 
ing the antiseptic and aseptic method of surgery. By 
this discovery, they enabled nil surgmiiis to save lives 
and limbs which, before the days of Pasteur and Lister, 
would have been lost. It Is Imiatssible to set a limit 
to the number of i)eojiIe who owe their lives to the 
work done by Pasteur and Lister. 

The preventive treatment against rabies was the last 
of Pasteur’s great discoveries But, long before he died, 
bis work was extended all over the world. Between 
1880 and 1800 men of scienco working on Pasteur'a 
lines bod discovered the germs of tubercle, cholera, 
diphtheria, typhoid fever, lockjaw, and Malta fever. 
In 1803 came the discovery of diphtheria antitoxin, and 
of the protective treatment against cholera: to 1804-6, 
the discovery of the germs of plague, and of the tsetse 
fly disease; In 1800-7, the protective treatments against 
typhoid fever and plague; in 1808-1000, the dual proofs 
that malaria and yellow fever are conveyed by special 
kinds of mosquitoes; in 1003-6, Bruce's 
work on sleeping sickness and Malta 
fever; in 1007-10, Flexner's work on tol- 
demic meningitis aitd on epidemic luCan- 
tlle paralysis, and Ehrlich’s work on the 
treatment Of a widespread contagious 
disease. These and other llfe-aaving dis¬ 
coveries bsve been given to the world, 
as It were, by the hands of Pasteur. 
Nor Is it only men, women, and children 
who owe their lives and their health to 
him. The diseases of animals, no less 
than the diseases of man, are novvadays 
better understood, belter recognized, bet¬ 
ter treated or preventiHl, thanks to Pas¬ 
teur. Anthrax, rluderitest, pleuro-pneii- 
monla In cattle, Texas cattle fever, swine 
erysipelas, glanders, dl8temi)or, mallg- 
uaut Jaundice to dogs, tubercle In cattle, 
lockjaw in homes—the very names of 
these great scourging diseases of the 
animal world recall to-day the influence 
of Pasteur’s work. 

He died in 1896. To-day, whether we 
look gt surgory, ur at medicine, or at 
pnbllo health and sanitation, or at vet¬ 
erinary surgery—over the whole face of 
the tofth, whichever way we look, his 










A rabbit which h^a been aeleeted for inocalatioiL 
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work lives, and hla methods are extended, for the aaw- 
itiK of liumou and animal life and health. 

As already atntod. the cure for rabies was Pasteur's 
last dittetwery. When we remember the horrible 
nature of the disease, may well imagine with what 
enthusiasm the announcement of the new 
cure was received. The French Acad¬ 
emy of Sciences made an international 
apraiHl, In reapoase to which two and a 
half million francs were obtained by imb- 
lie satHwrlptton, and In November, 1868, 

President (laniot dedicated the Institute 
tlmt tiears Pasteur's name. 

it is Interesting to recall some of the 
Incidents in Pasteur's researches on 
rabies. He was experimenting with rab¬ 
bits, and observed that the spinal cord^ 
of subjects d^d Of rublea became'dnoc- 
uous after 'drying for two weeks. Ho 
inoculated dugs first with this two-week 
old vaccine, then with virus 12, 10, etc., 
days old, and iinally with perfectly fresh ‘ 
virus, when It dcvelojied that dogs sub¬ 
mitted to this treatOffitit had become im¬ 
mune to Infection. After making his 
eommunlcatiou to the Academy of Medl- j 
cine Pasteur was stormed with requests 
to extend his treatment to man. His 
conservative attitude toward this matter 
is shown by ids reply to u letter from 
the Emperor of Bnisll. Pasteur says: 

"Even after numlwrless experiments on 
the action of autl-rables serum with 
dogs, it se«>ms to me that my hand wilt 
tremble when the time comes to exfierlment on man.” 
But circumstances forced him to make the trial sooner 
than be bad anticipated. A young Alsaclan boy was 
brought to him, with fourteen bites from a mad dog 
Only after having obtained the consent of tho dean of 
the Faculty of Medicine and of Prof. Graucher did 


paateur take the momentous step. On July the 6th, 
1886, tho first vaccination against rablM was perfomsd, 
and the boy’s life was saved. Shortly after tbeoMoond 
case was traeted, a young shepherd of the name of 
Jupille, who from that date ramatned In faithful ser- 



Inoculating a maa with aati-nblea serum. 

vice to Pasteur. Jupille has become a historical figure, 
as Is only fitting, for he received his wounds in protect¬ 
ing a group of children from a mad dog, whom he 
strangled. This episode furnished the subject for an 
appropriate etatue now in the grounds of the Paateur 
institute. The young shepherd is shown struggling 


wlti^ mad dd» 

pnblldMd in * ‘1 

•ipakrtldtt of hto ! ,• ''V, ‘"'X', 

man fortunate te' UtestW' j ; 

an InMltetlett «fa«t ^tMhit 'V 

AmwiM Orihfct* «o 

to rtante:' " 

endowed witit alpMOf ^ 

and giving opportuiilty to dC Itw 
raiy highest teleatte do tboli^ifaggd tea , 

great worif, 

It la miait tegi^ltle llul tUid WMo 
InstlMaa haa been ualigned bg fUfi^ 
utterly teoompotottt and ousohn^ ^ , 
Sana. Among thoee who know (ho tecta, 
such Ubola ban work no barm. But BOt 
every onb kBowg at the OpWsdld JivoMi 
aocompUahed* and «o cannpt.errte again 
praising the ^Orte; n^de .knd njAir auo> 
cess. The JloOkofeiiw VaHtete «*«• 
to the antl-menlogttte..aenim teal 
t^uced the mortality thio dread dla> 
ease from 80 per eerf to atf. ISm work 
on the transfusion of blood there carried 
out hae been the saving at acores of Uvea. 

At this Institute a method of crfasKcrose- 
Ing arteries and veins (which atemat 
always run alongside each otb^) has 
been discovered, by wbiCh Impending 
gangrene has been prevented. 

In one of the leaflets pohtlabed in op> 
position to the Institute, the writer ex* 
pressee horror at the prupoattlOn of the 
Institute "to build a hospital where experiments may ho 
conducted on human beings.'’ It may he of Intenot 
to this author and also to others to know that this 
hospital was opened in October, 1010, and teat tee imb- 
11c have thronged to it In sudi numt^era teat bundreda 
of disappointed applicants had to be refused admissiaiB. 
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;;1)|M|l;{tW||tf^ ttOdain aiaaU arma and amiminltton 
f«aaM, |t0d haae twad ammtniltUrD dating 
"®®B ® uteal-Jaoketad 

,'• l»ti^; :J|V»:''fUia'gtod'Ja«a^ ,would damage and noon 
. [|OoU taada at i;tie faavrel, owing to the liardneee of 
' t)be Maui, god thua mtn «be rtfltng. The material used 
^ ^ , M a Mnw»*»*cfeal alloy, oembtolng the ueceaeary tongh- 

^ * textare auttoientty auft to preeerve the 

lMr%iil'lmW Wlb^ vf ia, MOiitK. 

&. W/Koamx, ftirH Lieutenant Fifth Infantry. 
I*lattBbazc Banafifea, N. Y. 
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Maayad.and dm 

no^ad'away to 

Mtitl Id MUUadoe to the 
'dat' WN a^'aMht waa wry notiee- 

WiMdia^^ arahed the My. abowiug eQoal 
''■MtttMw 4h Ml 00^ Tiw ooton weW marked aa 
ol tim haaotlfttl iveetnUDi with which 
^ fimiiiliAf* 

i, ^ MUmI wlUi a nomher of people re- 

tl^ and haa not foand 

' V' a«dM' ‘«MK' kfUd awr .heforo aaea tto Uke 

OOT Nabb. 

-ot a iBnar wlnbow te 
lotomatliig Oh aeeonat of the dlatiuctoeae with 
. WiiMli Hm KMiMal eotor* wew men. Owing to’W' 
'! PMWtlVMy fteble Ulumltiatton ahOh bowa do not gener¬ 
ally ptedtwe any very aharp tanpreaalon of color upon 
the wtl^< Altb{Qiagh actually the aame dlapenlon of 
light ooanM aa in a daytime bow. 

Howawr. the impraaaton prevailing ..,even among 
mateomlogiata that lunar ratnbowa are nearly oiwiaya 
WMte or hot lAdtattactly oolorad la not borne out by 
\ an naamlBailoh of the lUea of auch jouroale aa the 
JMeorelogitoha MttehH/*, 6ttmont’$ MmeotvktgiMa 
MapaaMOk in which many deaeriptlonB of tfaeae noc- 
tamat phanomana haw been publMied. In fact, tt 
hhppemi aathttr amra often than not that a lunar rain¬ 
bow brOllaut add atriklng enough to be thought worth 
reporting to the adtmtUh: Journala la deaerlbed aa abow- 


ury to dtocuaa Mr. Naah’a obaerW* 
i aa we commented at Mngth op 
a atmilar obaerwtton a conide of yeara agi'- <ioe Scnar- 
•ano AMMlOAgi May dtb, 1811. p. 447.—Bonoh] 

The DmiU* Baptirt of PioMln 

To the Odltor of the Sooumrio AvcBicAn: 

1 waa aomewhat auipriaed at a note in your com- 
apondanee pptumn in the iairae fur the IStb Inet., which 
atated that then ia aome doubt ae to the cracking aound, 
or aound of a double wswrt, uotioettble when a hlgh- 
veloclty pircjectttc paaaea. Thia aound, which may aeem 
loudw than the report of the piece if the latter la fired 
from a dtatance, la only noted in projeetllea of a greater 
velocity than 1400 foot-eeoouda, which la about that 
tft aound Wavea, and la catlaed by the bullet paaalng 
fhtt>tt|th the atmoapbere. Aa ita velocity la equal to or 
gtmuler than that of aound. ita ansiwl at a p^nt oppo- 
otto the hearer preoedea that of the aound wavea it 
Mt op at an oarlior atage of ita flight, and the aharp 
Ciadk.the bullet mAkea la oanaed at that |Wrt of lie 
flight odPoMtn to or twareat (ho heater. Aa it Wcedee 
fiiem the heatM', tbie aound ymrea apparently follow it 
awby tWM the banaer, and ^ not Come atrongty back 
to him. and they are drowned out hy ^ relatively 
mow lateiiatt ttonod imde by the pwloetile at the tnataat 
it Paaaad him. if. hCwewf. flM paraon noting thia 
ghMcmmurn te at>iM dia^ fitete Uh« hf flight 
oC .the proJicWte. bf hiput #^'.no«na aiade 'by •(!» jjato. 
JMOte .over'A CenMflMl^ iMM.pf ite‘Co«te*>'h>«adteg 
in; teltetedwt IjAy, i||terp.*niiort it'atei^ «te 
'MMM liim«''Mid' tf hte' > ^Mgllclehtly' flutgat.' 

^ .lepoM ^bf,|ihni>Mie««te;wjWM^''w«^^ thte'Mtetofl 
dr' 'routing agliiiit <411 V tif !^mt in 44 14 'ihe 
. 4 iMij<(iM !'-4 'tei^ 414 teMnohi®* *»» 
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lUUbg* firmi the Poles 

T Hgl attainment of the terreatrlal polm hax, contrary 
to general expcctatluD. Inereaaed rather than dim- 
tetehed poiralar Intereat in the anbaequent activitlea of 
dteumpolar exploieca. One token of the growing popu¬ 
larity of the aubject la the large amount of apace now 
devoted to it in the daily preus. laitterly it haa become 
an eetabUahed cnatom for the leader of a i>o1ar exiaall- 
tlon to contract with a great newapaper or group of 
newapapera for a aerlea of detailed reporta of hia 
aehlevemente, to be rendered by cable aa often aa cdr- 
cumatencea permit Thun the Ktno York Time» ia the 
accredited mouthpiece of the Canadtan Arctic Expedi¬ 
tion, and the Vete York Tribune of the Crocker Land 
Expedition. Bo well in the taak of reporting theae polar 
undertaklnga now carried out in oompnrlaon with the 
methcda of a few yean ago, that one la encouraged to 
hope for atlll further Improvement In the near future. 

For example, it doea not aeem too much to expect of 
the gnat pieea aaaoclatlona that they ahould have all 
tiewa of polar exploradona and dlacoverlea edited by an 
expert geographer before aeodlug It broadeaat over the 
land. A coniplcnoaa Uluatrattou of what la likely to 
happen In the abaence of thia preehutlon waa afforded 
teat October when the dtaeevery of Nlcholaa U lAtnd 
waa heralded throughout the country aa the diocovery 
of an Arctic “continent," or “land aa large aa Oreen- 
land.” The first dlapatcb from St. UlcbaM, which 
stotafl the latitode and longitude in which tliila dlacov- 
ery; wan made, should have enabled the veriest tyro In 
Ar^c geography to recognise as impossible the exist¬ 
ence of a large land mass in the reported location; yet 
not only did the newspapers all over the United Rtates 
publish whole colunuis dilating upon the attainment, by 
the Itusslan expedition, of the identical ''eontinent’* 
which the expedtttons under Bteftasson and MacMillan 
are now aeMteg, but they cited in support of these 
vagaries some 'preeumably mucb-distorled interviews 
with polar authorities of the highest rank—-who can 
hardly yet have cessed t<i-i>lush over the fatnoua re- 
marka attributed to them on that occasion Another 
curiosity in polar news was the Associated Press dis¬ 
patch Of Augmlt'27th, 4818, announcing thai Dr. Dou¬ 
glas Mawson and five companions had been rescued In 
n starving ooudltteh^froni Maotuarie Island. It would 
be extremely InterwUng to aacertaln whether a single 
newspaper which published this “story” commented edi¬ 
torially upon Its manifest Inaccuracy, or has since taken 
the trouble to publish a correction. Mawson was, of 
course, utd at Macquarie Island, where he established 
a rafllotelegrapbic siation on bis w®y to the Antarctic, 
but In Adfille Land, on the Antarctio continent, and 
could'fiOt by any chance have -beeu-Teacbed by a reUot 
expedltlao at that aeaaoii the year. 

Again, may we not reasonably aak for a little more 
care in the apelling of personal names? Even If mis¬ 
takes in spelling are Inevitably made in telegraphing— 
and we belteve they might easily be reduced to a mini¬ 
mum If verbal accuracy were not so lightly regarded 
by the newspapers—surely a well-informed editor could 
rastore most of the bungled names to their correct ortho- 
flraphy before they appeared in print 
flnuire to a oertala Anatraloslan member of the Oanu- 
dta# AMtlq Expedition whose name haa, to our knowl¬ 
edge, uppegred In eight fliffgNmt forms in press dts- 
putMies of the past few months, and some of the 8t>ell- 
inga are ao erroneous as to dlagtilse effectually this 
indlvtoiial’a identity. One need not be a purist to 
demand something better: for there are doubtless some 
newspaper readers whd would like to look up the bts- 
tary usd adentlflc standing of SteMnssoa'a otbnologiat 
—44 todiapanaaMe praliminary to WMOh process is to 
aoeertoto the gestleman'e name! 


llflliWW flf ffltM 

f Mt fltaptnfe hiteam imported iuto the United 
HtelM 4ik. teUann 4E te ppodSced by a tree 
kitoVfl M llgftatetes fterMfoe Slotaseh. 

Tftli tmo te •mgttvp sf the AapaflUe ofl flan Salvador 
on tfle PMtM Xteitaj; AaMKhte known aa the 

'tenfl *hteb formerly be- 
"tefllMl'' to '40«M 'telta so named be- 

4Imim BkMflkaUy bntettt 4«4 tlm opiy nrtiete that was 
eeSnetWI nad atetteM nvmr from that region. The tree 


ia found groudng wild only along the west coast and 
In some loeallttea. it often ocenra In dense forests. The 
balsam was long erroneonaly auppoaed to bo a product 
of South America. In the period of Spanish rule, and 
by the commercial regulations then existing relative 
to the fruits of the coast, It waa usually sent by the 
merchants here to Callao, Peru, and from there sblpited 
to Spain, which accounts for the name of balsam of 
Peru, because It was considered Indigenous to that 
region. The real place of Its origin was known only to 
a few mercbanta 

At the present time balsam Is shipped direct from 
points along the Dalsam Coast which extends from 
Acajutlo to La Libertad. The chief wealth of this 
coast Is balsam and the trees yielding It are very 
numerous and apparently limited to one aiJecles. for 
In no other part of the coast, seemingly Identical in 
soli and climate, are natural grown trees met with. 
Latterly the tree was Introdueed into tropical Africa 
and Into the East Indies. The iKilsnm tree Is said to 
(hrlv'e very well In Kamerim In West Africa A num¬ 
ber of small exi«rlmental plantations hove been start¬ 
ed, and It Is believed that a very profitable balsam 
Industry will soon bo developed there. It was planted 
as early as 1801 In Ct*ylon, and with conuilete succesa 
A considerable quantity Is yearly collected from trees 
which were planted near Calcutta, India, and Central 
America balsam trade Is now receiving some competi¬ 
tion from these points. 

The manner employed by the Indians of the Balsam 
Coast In collecting the resin Is very crude. Incisions 
of from nine to ten Inches long and about two Inches 
wide are mode la the bark of the trunk. Th.* areas 
from which the bark has been removed are wrai.ped 
with rags, and the tree being previously healed by a 
brisk fire around It, or by means of torches, exudes a 
gummy sAstance which Is absorbed by the rags that 
are allowed to remain on the naked woikI for a few 
days, when they are removed and placed In a latt of 
boiling water, which separates the gum from the rags. 
They are taken out before the water cools, and the 
resin, which has a greater density than water sinks 
to the bottom and la collected after the water Is poured 
off. The rags are removed from the water while they 
are atlll hot and submitted at once to heavy pressure 
for the purpose of obtaining the balsam still attached 
to them. 

The balsam Is Imported in large earthen-ware pots 
of a pear-shaped form partly covered with basket 
work, or In tin canisters. The balsam Is a thick 
treacly-looking liquid, with a fragrant aromatic odor 
and taste. It is used In medicine as a stimulant, and 
also for making spills for lighting candles In churches 
and for torches. 

The amount and value of Imports of balsam of Peru 
from Central America during the post seven years 
have been as follows: 


Amount 

Tear. I'nnnd', Value 

1006 . 20.l«5 $17,114 

1900 . 1!5,747 10,848 

1007 . irvIlKl . .. 11,817 

1908 . 28,021 . 20,171 

1009 . 215,843 . 24,217 

1910 . 60„3(53 411,132 

1011 . .37,010 , , 47,840 

The tret', which yields the commercial balsam, Is 


about 45 feet In height, and from 12 to 18 iuehes In 
diameter at the base. The trunk often grows to the 
height of from 6 to 9 feet before It puts forth any 
branches The wood Is of a close grain, handsomely 
veined, nearly of a mahogany color, hut redder. It has 
a very agreeable *)dor, which It retains for a long time 
and takes an excellent. iK)llHh Balsam wood Is highly 
esteemed for cabinet work, but Is rarely to bo obtained, 
since the trees are seldom felled for the wood they 
yield. 

The Canadian Arctic Expedition 

T he Canadian Arctic Extiedltlon has met with a ser¬ 
ies of ml.sadventun<«, culminating In the unpremedi¬ 
tated separation of Its leader, Vllhjftlmiir Stefrtnsson, 
with six of his men, from the rest of the "northern” 
party on board the "Karluk.” It appears that this vessel 
swnt most of August ond September drifling helplessly 
In the Ice off the arctic coast of Alaska. On Beptem- 
ber noth, believing the shlii fast for the winter, Stefflns- 
Bon and a small jwrty went ashore on a slusitlng ex¬ 
pedition. While they were thus engaged the "Karluk” 
went adrift lu a violent northeasl gale, and has not 
since lieeu heard from. Rumors are now rife of dissen¬ 
sions aboard the “Karluk” prior to Ihis cKvurrence, but 
the h.vj*othe8l8 that the lender was intentionally aban¬ 
doned can hhrdly bo taken seriously. Btof&nuson r(>- 
porta that he will proctari eastward to llcrschol laland, 
after leaving an ethnologist and two Eshlmoe at Harri¬ 
son Bay to study the natives of tliat region. During 
the winter he Intends to make surveys In t|ie 

Mackenale delta, And sledge te?^®y® northward over 
the sea lee, possltdy as for AA'l^onks Land or Prince 
Patrick laland. 









K«miiierlliigh OiiMt--NolMl Me Wirnier 

F ur forty yMra p«Bt Kammorlingh Oodm haa been 
Upendlnic hie Wotfclnx lift In n laboratory epedally 
called Into beinx for the production of the loweat tern- 
peraturee attainable. For nearly twelve yeara there 
has been one goal before him: to liquefy the leaf gaa 
which atm reaiated the greateat cold aa yet experi¬ 
mentally produced. Thla gaa waa, aa our readera know, 
helium. 

A HucceHaloti of workers, from Callletet and Pictet 
(who were the Hrat to Ikinefy alleged "permanent’’ 
gnaea) down to Dewar, who llquefled hydrogen, had 
carrltKl off brilliant victorlea in tUa field of adence, but 
one gaseouH element of our planet atlll refuaed to yield 
to all endeuvora to evidence It In the liquid form: 
helium. 

In hia cryogenic laboratory at T^eyden Knmmerllngh 
Onnea flrat attacked the problem frtna the point of view 
ot theory. When bin mathematical tnveatlgatlona were 
complete, he atarted out on the dectalve experimental 
work. 

Ity an IngeniouH arrangement of aucceaalve tempera¬ 
ture drope or "caaendos,” he firat produced a tempera¬ 
ture of —90 deg. Oent. by raeaue of liquid methyl 
chloride, then — lOB deg. to —1(18 deg. Cent, by meana 
of ethylene. Liquid oxygen then gave htm temperaturea 
extending from —188 to —217 deg. Oent Hydrogen 
furalahed the next ate|t down to —258 to —268 deg. 
Oent Not until thia point waa reached did the 
actual ojieratlona with helium liegln. It waa 
compreeaed to over 75 atmoapherea and cooled 
in a bath of liquid hydrogen, and at —250 de- 
gnNw the helium condenaed to a bluiah liquid, 
whoae temperature, on boiling, fell to — 271 deg. 

Oent Thia la only two degreea above the aboo- 
lute 8a*ro which, according to theory, la the low¬ 
eat temperature attainable by any meana what- 
aoever. 

Calculatlona made by aatronoraera and phyal- 
data ahow that the temiwrature of Interplane¬ 
tary apace la about —200 deg. Cent., a degree 
of cold wblcha baa thua been exceeded In the 
laboratory. 

At theae extremely low temperatures matter 
no longer behaves aa at ordinary temi>eruture8. 

The electrical conductivity of metals npprunebea 
Infinity. 

To produce theae cxtreuiea of temperature It 
la neceaaary to work with minute quantities of 
gas and to use excessively fragile and delicate 
apparatus 

The eatliuullon of the temperature obtained by 
the liquefaction and evaiajratlon of helium la 
Homewlmt arbitrary, for h reliable gas ther¬ 
mometer oamiut of (‘ourae la- found for theae 
conditions. The only meana that remains for 
gaging the temperature la the use of approxi¬ 
mate formula- and exlratmlatlon 
There w<tuld therefore seem to be no gas left 
on the Ibjuefactlon of whlcli phyalclsta should 
have HiH-nt their efforta However, In the upper 
n1m«wpbere of the sun a new element has been 
dlscoven-d, coronlum. whoae aiicctral line ap- 
IK-nrs In the light of the solar corona. It is 
probable that this element exists, though It baa 
never l>eeii Isolated lii the atmosphere of the 
earth. Some day this may be accompllaliod, and 
th<- problem of liquefaction will arlta- anew. 

"Little Holland" haa every rettaon to be aatla- 
tled with tlie distribiitlou of tlie Nobel prises. 

Ill iwn, the first year they were awarded, a 
Dutchman, I’rof. van’t Hoff, received the chemistry 
prize. The next year Prof. Ixirentx and Prof. Zeemann 
shared the acieiice prize. The following year again the 
HCletice prize was awnrdetl a Dutchman, Prof. Vander 
Wauls. In IIKM I’rof. Asser received the peace prize, 
and this year we once more congratulate Holland on 
the trophy won for It by Kammerllngh Oniics. 


Boir Comp^ 

CmmOf wee to Midte a 

Fomdstteii 

R APlDlTt of bulldlag eoaatroetlon la ot prUaury 
laiportaMe in eveiy city ot metropolitan idxe. When 
real eeMte la aold at the rate at several hannrea oonara 
a eqnare foot it le aelf-erident that time la indeed 
money. The delay of a tew days in completing a atruc- 
tore may deprive the owner of the chance of earning 
thoueanda la reaui money. Beeauw of the exceaalve 
depth of au tRien catsaon, the oompietioD of a tonnda- 
tton may be delayed for montha. Hence the building 
may not be completed until the renting period haa 
paaaed and the owner must wait an entire year before 
he can expect any financial return on bis investment 
Beoanae rapidity la so cMcnttal in dty building con- 
struetlou the method of flrat ainklug au open pit to rock 
in providing a foundation boa been displaced to a large 
extmt by a ayatem in which heavy hollow ateet piles are 
employed In eluaters to aupport a building. The hollow 
Pllea are driven through quicksand to rock, cleaned 
out and ultimately filled with concrete. 

In thia method of constructing foundations, which 
ia illnatraled on the opposite page, hpilow ateel pllea 
are drlien. In the well known manner down to aoHd 
rock. The ateel idle Beetiona vary in length from 20 
feet to 22 teet, and In diameter from 12 inches to 24 
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The exeesatve MM of open pit worlt Um'-jMne- 
tlmea made it ImpoeWble to build twqtve qe.ftnae- 
teen-atory buildings In many aeotlidMi et dh# etiy 
of New York. Ttw ateel plto hao^ however, laild^ 
ateel building conatniotlon profltoble 
The carrying capacity ot a ateel Idle te -OMr- 
moua. On a alngle la-lneh ateel pile one him- 
dred tons can be Mfoly maintained. Place noa- 
talnlng sixteen pllea have been « 4 pl, end Mid- 
Inga up to 1,900 tona are not untHkhei 
Naturally the qaertlcui ariwst Do the gtotf 
pllea detorforate In time? The qeaebMB hee 
been anaweced over and over emtln hy ihetdiea 
themMlves, Aftef « oeeviee of filttod yei«a the 
ateel fonndatlon pllea weto toatoved teem the 
idto of a hnOdlng which now^Miade at dm aocHi- 

S ’ eoBiier of Wall -nod IMn etMetik 'Mhw 

dliy. (Chowed piiimtlch.fl]r he dhhhto- 

ntlcB. The oxldhtloa on the outalda tmthpihit 
negligible, 
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Kammerllngh OimeA winner of the Nobel prtee in phyeica tot mi. 


To Our Subscribers 

W E are at the close ot another year-the sixty- 
ninth of the SoiBUTiric Americak'b life. Since 
the antiacrlptlon of many a subscriber expires, it will 
not l>e amiss to cull attention to the fact that the 
ainidiiig of the paper will be discontinued If the aub- 
Hcriptioii be not renewed. In order to avoid any In¬ 
terruption In the receipt of the paper, subHcrlptioiis 
should be renewed before the publication of the first 
taaue of the new year. 

To those who are not familiar with the SciuxTirio 
Aubbican SpppiatMKNT a word may not lie out of place. 
The ficiKNTii'-ic Amkbican Hiippi,ii;uknt cuiitalus articles 
t(K) long for Insertion In the 8oibntipio Auebican, as 
well aa trauatatlona from foreign {leriodlcala, the In- 
foramtlon contained In which would otberwiae be In¬ 
accessible. By faking the UcucRTirK) Aueucam and 
KiippLEMEinr the aubacriber reedvea the benefit of a re- 
ducUon In the aubacrlj^on price. 


Inches. If the ground la to be penetrated to a dm<tb 
greater than 22 feet, the sections of piling are connected 
by means of a sleeve in such manner that a watertight 
Joint ia formed. T:nder a preaaure of 160 pouuda to the 
square Inch a Jet of compreaaed air is then employed 
to blow out the earth and water contained within the 
shell. A apoutlng geyser of mtid rising sometlmea to 
a height of 160 feet, and occasional large pieces of rock 
blown up from a depth of 40 feet below the ground, esttii«tieid"dtot the thfWtlfih 

bear testimony to the terrific force of the air blast. - ‘ “ ■ ^ 

When the ahell has been completely cleaned out by 
means of the blast of compressed air, the ezpoead foek 


h Leonard Day, chief of the fire jDftnd Tele¬ 
graph Bureau, and Mr. E. A. folegtuph 

expert of the Flrb llepartaient, hgto iltoviied a 
fire alarm box Which haa been AiAdhted to the 
nae of New York city without toy«%. *fid tt la 
expected that the cost under eondietltlTn htd- 
ding, will not exeeed »48, The pflo* of lira 
nlnrm boxes daring the pant MV(^ ^enm under 
competitive bidding has rim fr^ gtS tp fits 
^ each. The average price ban been gigg ed^ 
Thn mtlmnted raving, therefore, will, be |* 
box. The nra pefiartment egperis have gn- 
lahed their box Just In ttoe to meet the neodn of Hte 
dty, as only six per cent bf the hoxw are moderii,' the 
net being obsolete, and nihny being In an vnmifo and ' 
even dangerous condition. 

In view of the fket thaf the new mra Alarm,Tfgs- 
graph system. Including the isolatod central stattom, 
cables and cemMetltmg wilj reqalra the InatiJliMitcn of 
fifteen tboutmad W*i btjt^ to the next fiW feat*, It to 


wm tost * to migM 


can be examined by lowering an riectric light. 

Bounding rods are employed to test the bardneas of the 
rock and to <letect the difference between soft, and bard 
l)ed rock. After the piles In each pifst have been cleaned 
out, they must bo cut off at absolutely the same bright 
—aometimea a very dlfflcult task when there to little 
room. The oxy-acetylene torch la used for the puritose, 
the intonaely hot flame catting off the steel almost lUw 
batter at the exact elevation desired. 

The hollow ahell ia next filled with concmte ridu- 
forced by meana of long two-lncb ateel rods, anmerimw 
fifty feet in length. On clnstera of theto eWicrete^ltod 
plies, the weight of the bulldlug Is supported. __ —— - 

That thia method of-cOBstruetteg foundnMoiM to to- raijtofds to allcw ^ __ 

deed rapid, the story of the work at Idfi-Wt Wtod Itog *1* tog* 

Twenty-righih Street, New Ym* dty, proves. IWcd *M iWflig tttod the hate wtto 1 
located 88 foet below the curb, Ihe mnleifol aboyn It 
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Map of the North Atlantic Ocean, ahowing the pointa for way atationa and diatancea in an aerial relay Oight to Europe. 


Way Stations for a Relay Flight to Europe 

How the Atlantic Could Be Most Easily Crossed in an Aeroplane 


W HO nui doubt tlinl within ti oouipaniHu*ly short 
time one or more bnuiun Mugs will Imve traveled 
from America to Kurope, or the riwerse, througb the 
alrV Whether this Journey Is llrsf to t)e made in a 
machine which Is lighter or heavier than the iilr through 
which II moves, doi^ not yel apiHMir, and it aeema aa 
if this point deiHOids more u|Hm the man than upon 
the machine. The reran rka hie trip from Paris to War¬ 
saw and return, liy Krliidejouc des Moullnais, was 
made tn an iierotilane, while the latest 2ep|>elln model 
Is HtieeititMl to have the ability to remain In (be air for 
three days, and to have a sjieed of sixty miles an hour. 
Wither muehiiio should he rendered caiaiblc of mak¬ 
ing the sixteen hundred miles between Newfoundland 
and Ireland wllhhi a iwrlod estlmnti'd at from thirty 
to forty hours 

The elements of dlffleiilty In the uiidertaklug are 
eomparathely few tn number, and of a nature capable 
of critical iii\t>sttgu(ton and sulutluu tm land, with one 
or twt> exceptions, iihvoys assuming that sufficient 
funds are available. For the aeroplane the most Im- 
liortant thing Is the assurance of the reliability of the 
motive ixiwer; for the dirigible It la probably the malu- 
tenanee of the lightness of the euvcIoiH>, and the con-• 
settuent assurance of the aldilty of (he machine to re¬ 
main In the air for a long enough time. 

For both maehlnes, however, the human element 
forms one of the Indotermlmite features; the other one 
being the itoMslblllry of being curried far out of the 
way by reason of fog ^d by nlr ctirrenia 


By Henry Harrison Suplec 

Assuming that the prolileiii of motive imwer for (he 
aeroplane Is capable of solution either by imtirove- 
monts In the design of the engine and extreme i-are In 
Its construction, or by the duplleatlon of the motive 
power machinery In such u manner that the navigator 
ma.v shift Immediately from one engine to the otNer; 
and accepting wimt Is already believed to have been 
acconipllsbed with regard U» the length of time which 
a dirigible can lie maintained afloat, we come to the 
two Indeterminate features already mentioned. Thero 
Is no doubt that the necesaary crew could remain com¬ 
fortably enough In the car of a ZeppoUn of recent type 
for the time rc>quired for the Atlantic crossing, but It la 
also evident that It would bo a most severe strain upon 
human endurance to stay In the clumped quarters of 
an aeroplane for the period reqdired for the crossing, 
especially under the inevitable conditions of mental 
activity. 

If wo turn for a moment to other and far more highly 
developed machines for transportation, we find that no 
thought is given to the imposition of any such attain 
uixm the oiierotor, and that It Is assumed wtthont quiS' 
tlon that both machine and man have very definite Uml* 
tatlons. lllgh-K[ieed railway trains change both ea gf a* 
and driver every three or four hundred miles, while 
on ocean steamers, where the motive power oaimot be 
relieved, a sufflcleut number of men la provided to divide 
the labor Ipto watches giving ample opportnolty for 
rest and recuperation. 

With but few exceptions, tboee, who nave dlsouasell 


the problem of crossing the Atlantic through the air 
have felt themselves bound by the precedent of the 
steamship, and assumed that a coottnnous and unlater^ 
rupted voyage Is a necessity. It has already been 
pointed out, however, that it is entirely pniotldaUe eo 
to divide tbf trip as to bring its various portions well 
within limits of emtomncc already readily snatained 
both by the man and the macblno^ 

If we take the attempt as being made from Anwrioa 
to Europe, and examine the possiblUty of snbdlvldlag 
the trip, regardless of tbastanee foUbvied by the exiatlgg 
steamship Uaee, it Is evident that a start from MeW- 
fonndland, passing by way of Greanlaad, Iceland, lUraa 
Islands, and Norway, would give opportahlty fuT the 
dlvlston of the voyage into four mctlone, of gyenfht 
differing lengths. EoUoiirlng the preaedeut of vnflivny 
iwactice, and letting Mih Mietloa be ttaDt^wd by hiea 
and nmoblnee in relay, It would not seem to 

send a mall bog; for example, to Etifutle thn 

air, with the appanttiwi.wludh ts em oui' #»■ 
poanL Whan thla hM, been nuecaMifidly 
it w|U be time enough ||» tbiuk abouf e«i|9ktjMr eue 
or more of the way fltattqMk XWu w^ d^ » dm 
enna .hf .the nerotdhn*. .fbe'l^Ulon 
IndHlliig the one in utart VpA h. 

flm.niBltlaymnnt of a» 

a minthod would ^mt jtffM lo ton fitoriini nhuamto 
wigdeh rmnards to« nndhytoking to tod shwie ffieftt w i 
yadht toto or stullnr evnUt. bat Muto nnttMdwwd 
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pk 'jpm*^<'' W" 1*^ ittvwttoii ’ Ntoiw to 
m «lnM»i. muI fkMtlealurlr to 
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V» Mtan^ awOuialMn la aln- 
iP«M M MtaUy no^OK tiHi balMd* or I 
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WtMwMttf, ft. T. Tb» parpoM 
hm It tt itmotvn triilth »Ul Mp* 

*tc^ «M pMAtMi Into a vinrautir of uradw, 

•)»ittttd aiMi wtjDt dlKbant at diAmat poUiu 


WUKTttlC! RmODIAlXlB IMCTJBA- 

C ealnca, Boata B, Chapta. IH. Thta 
' a pR>«4diia a metatpr arraaced to 
i a. imMora taiapoaature wltUa tbo 
"■ " l with a hoatiaa 



ura, «MI iRatHwetlro Pf th« tomparatura ot 


WUitr $QVAUZaB.—tL % Box 

90, Walla W«Ma, Waah. Tha iavantor provldoa 
aa tnaalUwr by iiMaaa et which five dratt anl- 
laala liar „h«* /loaplad together tor pottlna a 
plow aad mrhVtahgad that the draft will bo 
egaaUr dMUbVfM, aad the awinale-treea will 
be ao balaaoed that the draft antmala will pal’f 
la pro p er poattiea aloagalde oarb other aad 
with but one anitnal la tho fnirow. 


satnTABt HOLincB roB unADB qcidbo. 
—O. ];* Oaiaa and V. t. Qaiia, care of the L. 
n Camk Oo., Milford. Del. The object of 
thta lavoitloa la to provide a device for 
lad aaatplaa of coneat that are to be need ae 
ahadf dttldei ao that the latter mar he In 
Mcdateaed atata aad taataattp read; for um la 
doteraitaiad phe abado of oemeot to be need la 
AtHaffa paPfjh, 

OSM mntiAlIB AMD BAKPLEiil.-^W. U 
MoaasocaB,'. mi Wiromtat Rt„ Bl Paao, Tea. 
The iBVphtlolt Mlttea to ore ~ 
plara, and the object la to provide oae with a 
tube having opealnga, aad ooter eptrel con- 
varor tnouhora oa the tube, for nonveylag the 
material fo the opeajlagi, ao that whea the tabe 
la roehad ooma of the uatartaJ wlU fall Into 
the tube every tlaie the tabe 1« diepoaed with 
Iti epenlaga upward, there being epiral 
veyor membora la aad eecored to tho Inner 
aldaa of the tiil>e for convoying the material 
through the tube oe tbo tube is ronkisl 

HAND HAD AND THK UKE.—A. H. F. 
BcBunoKCa, Vlnlla. OWa. The Inventloo re 
lateo to ImprovemenU la hand baga pnreee, 
■atebala, etc., and more particularly to the 
combtaatlon of a frame, aad a body of fabric, 
leather or other material associated with the 
frame add having a tlilohened edge portion, 
the frame having a part clamped upon the thick 
ened edge portion. 

CHANOBABLB LlSTTHB H1«N.—Cai.iA M. 
KlKKar, care of C. H. Kinney A Cn., S W 8«th 
Ht, New York, N. Y. Among the special ob¬ 
jects of thin invention la to provide meane 
Whereby the namea of words which make np 
a bulletin board or Otraetory for an otfiee build- 
lag or the like, nuy be reddlly changed or 
Unea Interpolated between two othtra In plane 
and close together wlthont dltarranglaf the 
lettera of the conttguoua llnee. 

COHBIKATION ICB BA«. WATBB BOT- 
ItJB. and JODNYAIN BYBINDH.—0. J. Bam- 
aaaypBlu, RCB Taylor Rt., Wt New Brighton, 
8. 1., M. Y. The Invontlon relatea to rubber 
gooda aad has psrtlcimr i*sf«rs»c« to eerthin 
detaUs of oonstmetibn of wat«r Haca or botthw 
Whereby a alatpls devloe la better adapted for 
variouB pvrpaesn than ether devtose new eoat- 
uwniy in me. It prodnees a cont^ner of flex¬ 
ible wntaeproef material, ehCk ad rubber^ ec 
rUMiw eompoBltloa,' the same BAvlilfl A eott- 
paratlvsily MnN taontb adapted to he closed 
by a maioi^ls«nd ypverripla eltMuys. 

AYKIUBTABIiS HOLDBB tfm LiUCtMATRID I 
90BMft<-4^ B* CaiWoiA. Chaylona. IL C. The' 
purpose hare la to pioride e -— 


pr meto Metos of wood to any |a^ daidiWI. 
4Md Wheteto laeaM Is pteeldad tor boMihg 

a etripa lp thVptoPer ahape, the saM Imhf- 
kfiMto jtolM hitftMhshle to the tor- 

toflthto ,ef iii^ are of ««y 


VAM^Ma-r^A.'icpgini,, dafl'fiaivmhw Avs^: 
ndflaNpi; DMe. M oMMt (wre, la to idem a 



M. DKAtoP MM M- O- MaaniAii. 
1W iaMMB O. «tbriiij|t, AtWv Oornlm, K, Y.' 
wvciKMn mlatoa to aawa and partieu- 
to hntalwr** aatto tlw aim being to 
, a gaN with means whersby s remo . 
blade may bp rsadUy and guleUy sttsebed and 
toe object belbg torthsr to provide 
mna as wilt obviate the aeceaslty for 
<a extra tools, 

OftKlh—C. A. Bcmkm, fiSl flouth latb 8t., 
The Invention rsletca 
deelgned for lubrleet- 
Infl povpoees, and the object la to provide an 
eilto toasletiog of few parts which ant readily 
astomhled and tahen apart, and one In which 
used to connect the sev- 


IMPLHMBINT FOB DBflTROYINO BBVB- 
NVB flTAHPS ON BBBB CA8KI*.—C Wns- 
MXa, tihertdsa, Wyu., genorsi delivery. Bays- 
mie,stamps are commonly applied to beer easki 
liy pasting them on tho metsl bushings Into 
vtolch faucets or spigots are driven tor draw¬ 
ing off the contents. This Implement In adapt¬ 
ed tor cutting out the central portion of suohj 
stamps ao that it may not be forced Into the 
caaha whan tbo spigots aro being driven Into I 


HPRIND KATsawnanoaB, carej 

of Lawson Iffg. Co., 215 Huron Bt, Chicago, 
111. The object boro la to provide a strurtorej 
in which one of tho heads Is connected with 
the ipring so as to wind the same, and I 
rangod with means for pormlttlBg a free rota¬ 
tion of the head while positively prevei 
any removal thereof. 


0A8 CDT-OFF.—B. T. Thams. Ja.. 1507 
Wilson 8t, Chsrleston, W Va. This Invention 
Is an Ifaiprovemeot wblrb provides n cot-off | 
which will autoiustlcally close when the pres- 
curo falls below a prMatermlncd point, and 
which will bo bold closed by tbe presaore nntll 
It Is again opened. 

mi8T CATCMBU FOR AIB PIPES.-J. W 
YnoNO, care of Turley A Turley, Goodbar Itklg.. 
198 N. Court Ave, Mcmpbls, Tenn. This In- 
ventlan relates more imrtlentsrly to a dust 
catcher to bo fitted In an air pipe leading to 
or from a hot air furnace The device la con 
coaled In the pipe, ae for tnsta 



DCTBT CATOHEB roa AIR Fin». 


hot air realater t'otlon or like fibrous dust 
cBtehlng material Is bold In tbc catcher In 
tnsvncr permitting Ite being removisJ or i 
newed The engraving represents a vertical 
section, showing the same arranged In 
nectlou with a hot sir pipe and register. 

UINEB'H I,AM1> HOLDER.— N. Khiuband. 
91fi W Ooal 8t.. Hhvnandoab. Fa This In¬ 
vention has reference to miners' equipment 
hss particular reterenoo to a form of ho 
or bracket designed as a permanent attachment 
to a miner's cap tor the purpose of detachably 
huldlug a well known type of oil lamp. 

filachlnes and meobanlcal ttovleoa. 

CI,OCK.—U. K. NuanLlHO, 4218 8th Ave, 
Hrooklyn, N, Y. This clot'k has a hollow terres¬ 
trial gkibe as a casing for the‘works, tbe last 
Including the usual mcchanlsni with an arbor, 
In whi<A Is mounted another arbor, which 
rotates In twenty-tour houra by geariug 
noefing the arbors. Around tbe giobo la a band 
with day and night houw thereon. Any place 
tbe terraatiial globe may be ascertataed by 
markings on tbe bahd at any time. Ueana 
plov|d« tor determining the time along any 
given JongltUde 

MHAT 8LICBR.—L. Linniawtca, Box 40. 
909 Bfontroee Ave., Brooklyi^ N. Y. flilc In 



taua sahataaU*^, In a nonaal ptoltton 
fittrinfl toe sHctoff wratioa wltbwt axporing 


the rides of tho bUcm to tbs air, and so_ 

the finishad piece of meat will remain snbitan- 
tlally In its original ahapo thougb In slices 

SBUr-DUMPlNG BUCKBT__ W. Catcu- 

IKO, Palrvlcw, Hoot., care of U. B. A i 
Co., Memphis, Tenn. The bucket and the 
dumping doors are both connected with 
hoisting cable, so that wbile the bucket and 
Its contents are suspended during transporta¬ 
tion or hoisting, the weight of bucket and roo- 



BEUr PUlfPINO BUOKTT. 


Crete In tbe bucket will bold tbe damping doors 
cloeed, these doors being at such time directly 
connected with tbe hotsting mechanlem. 
wherein moans la provided for clamping the 
Imcket to the hoisting mechanism, after It 1 
reached the place of disposal and has b( 
lowered to It, to enuac tbe bneket to move n 
tivciy with respect to the doors, whereby 
dump tbo load. 

Bailavayn nsA Tlioir Aecoeaerlon. 

IX)G STAKB.--B. T. HASaor, WInnfleld, r,a 
This Inventor provtdsc a stake tor holding 
In plied or superposed condition on a ci 
other support, so arranged that tbe stake 
fall by gravity below the surface of the 
commonly used on railroad ears for t 
is>rtlug logs, wherein tbe stake Is to arranged 
that It will operate from the aide opposite that 
from wblcb tbc car Is being unloaded, end 
wherein tho meclianlsu li Inclosed within 
steel walls of tbe bunk, thereby preventing In¬ 
jury from the logs during loading or unloading. 

OIAMFINO mOVtCB.—J. W. Rbbrx, S 
Tth Houth, Halt Lake nty, Utah. Tbe purpose 
of this Inventor Is to provide a mecbi 
esp«-rlatly adapted for use with ties other than 
wooden ties, and wherein moans Is provided 
tor holding the rail firmly to Its seat oi 
tie. capable of being released wben desired, and 
without tho use of aplket and the like. 

PertalnlBg to Recroallon. 

KlUtNDABOlIT -N J. HilAMkOT, cat 
i-ewis Naheinow, 302 itrosdway, New York, 
N. V The objei-t here Is to provide an amuse¬ 
ment apparatus. In which eacb car has s plane¬ 
tary movement, and tbe several seats on tbe 
travel In different epicycloldal or In bypo- 
cycloldal paths, thus giving the occupants 
highly cnjoyahle and sensational rides 

PertalBlag *» Vobiclea. 

HOHB CLAMI* K. Bi>waiu>b, Rockville 
Center, N. Y. This iDventlon relates more 
tlcularly to a structure particularly adapted 
ISO on automohlles for Insuring tight 
nection of a base with tbc radiator Tbe 
cipal abject Is to provide a simplified structure 
ted to exert pressure uniformly on 
whereby wrinkling or crocking of 
Is prevented when the parts are In pr 
relation 

'DMBINATIDN BLKIGU AND WIIICELED 
VBUICLK - WE. WiB*. 431 Rural Avc, Will 
Ismsport, Pa This Inventor provides s wheeli-d 
veliiele with rnnnors mounted so as to lir 
swung to a iMisItlon to cause the wheels to 
work onto the runners He also pro>ldus s 
novel oieauH of mounting the wheels to better 
adapt the vehicle to the arrangement of sleigh 

inuers 

WIND HUiBLD for All’lXlMDllII-K RADI 
ATOR8.— A. Huilanu, Nome, N. I) The pur- 
• In this ibstsme Is to provide s devhe 
i-h may bo operated either by hand or auto 
matlcally tor sblcldlng tbe radiator from the 



WIND amiSl.D FOR AtrrOUOBILB kADIAVOBS. 


aary to bring tho engine to the beat working 
temperatnra. The maanal means provldod tor 
opavatlnfl toe wind sttlsid la aapeclaily dsslr- 
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I able In tbe case of a leaky radiator where tbe 
I automatic means cannot be used Tbo engrav¬ 
ing shows a front view of a radiator provided 
with tbe Invention. 

DUST CAP FOB TIHE VALVES.—J. Lykm, 
Alice, Tex. In carrying out this Invention, 
the object Is to provide n dust cap which will 
not only eScIrutly serve to protect a valve 




DUST 


TillK lAt.VEH. 


and Its casing as well as exclude sll dust 
therefrom, hut which will obviate the dtand 
lantagp of caps which niusl In- threuded In 
place, by provlillug a separable cap wlilch will 
require hul very few turns to remove or lock 
It In Imsltlon by providing menus lo permit 
separation of tbc aectloiis of the cap against 
means nnrmallj tending to ilainp tbe cap In 
position. 

SPRING WHEEL-.T M CobbigK, Hc«lr,v, 
Cill This Invention refiTs to Improvements In 
vehicle wheels, nml has rctiTence more par¬ 
ticularly to that class of spring ... which 

comprises s pbiralltv of shoes snd resilient 
spokes so associated with I he huh as to form 
a vehicle spring wheel Men ns provide for 
preventing an.t latc-ral displacement of tho felly 
relatively to tho huh 

FOLDING CHAIR FOR ArTOMOIIILKH- 
W. H, Doi'obAH, eare of Henly A Co, 1«113 
Broadway, New York, N 1 Tin. object of this 
invention Is tbo provision of n new and Im 
proved folding chair for use In automobiles, 
arranged to be completely out of the way when 
folded and to allow of quirk and convenient 
setting up for use whenever desired 

Designs. 

DKHION FOR CAHl'ET OR RFO —J (1. 
PgaKb, rare of U H Squire, 3.''> Madison Ave, 
New York, N Y Mr I'cgel has made four 
designs for a carpet or rug hearing tbc num 
bers aa.bU.t. 44.AU4, 44,H»r>, and 44.8»{), of 
whlcb the first three are based on the plan of 
s broad border around the lenterploce, while 
the last hss an extremely narrow square cor¬ 
nered border between which and the o-nter- 
piece Is s large mass of blended aerolls snd 
fiowors. 

DESIGN FOR rAHI'lJT OK lU'G W E 
SATCks, care of G S Squire-, 31, Madison Ave, 
New York, N Y This designer has made tour 
destgna tor carpel or rug numbered 44,»01, 
44,902, 44,0(«. and 4l,|tbl All of these de 
signs are distinguished by broad borders and 
eompset missing of detnlls In tbe field instead 
of a prominent centerpli ei eieept the first, 
which has wllbln Us borders a large center 
piece 

PEHIGN FOR A RFnitElt MAT- E Hl'Ti H 
XNb, Milwaukee, Wls This design shows s 
plan and side elevalbin The pliiu Is made up 
of a scries of trlNngb-s In rows, tbe series being 
comimMcd of black and white stripes that reprs- 
sent gradually dlininishtiig triangles within the 
outside one. The arrangeuient Is very effective 
and forms a novel and uttraellve mat 

1)K,SJGN FOR A GRAVE INCI.OHHHE —H. 
ri Ar.THorr, mre of .loseph Bermwl, Middle 
Village, 1. 1 , New York In this ornamental 
design the grave- Inelosure Is of oblong form, 
square cornered and the bsse somewhat broad 
er than the top Rough stone effei-t predom 
Inates on the exterior iiud thi- end la marked 
hy the word "Mother" 


NoTX —Copies of an,v of these putnnta will 
be furnished hy tbc Hcihntific Aubsicam for 

patentee, title of tbc Inrcntlon, and date of 


Wb wish to call attention to the fact that 
wn are In a pipsltlon to render competent ser 
vices In every branch of patent or trude-mark 
work Our staff Is oonposed of inecbanlcal, 
electrical nnd chemical experts, thoroughly 
trained to preparu nnd prosecute all patent 
applications. Irrespective of I he complex nature 
of the subject matter Involved, or of the ape 
clntlsed, technieni, or Hclentlfic knowledge re 
quired therefor. 

Wc also have aasoclstes throughout the 
world, who assist In the prosecution of patent 
and trade-mark applications filed In all coua- 
tries toralgn to tbo tlnlted Htstes 
Miinn a Co.. 

Patent Hotiottur*. 

861 Broadway, 

New York. N. Y. 


Braneh OBcs; 

695 F Htreet, N. W., 

WashlagtOD, D. a 
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LEGAL NOTICES fttt a FUrirt tUM irtU deiiate finmi a 

til HiiMunti WmIUt. the inrmito fa tiy Jli, 

fiSTENTS rr^snx'ssss 

MiMM MSH V X A9 « • «oi»e™uv. <gili»riw pnuw Ito ^ 11 

rtntioB to ^ ** »"«*»«« Bpoa tto be flrwl OH with rt6e batta at 

. fuUy .na to Muw. IMrttB. 


WooeloM iM I tt«» IW0t*ct«l hlhiwit AW PW- 

' / 4M«| mfltuM flzploBioi) dutimf traniipMiitloiio 

» A AOi^vaUveangtaeMiiw problem, toe ^ hAadleKndSSI. It 

to may well be examtoed apoa Ita ^ be fired oa with rtfie balls at 


obtumni* protoetion PUu< aod .keteliw Or • i-- „ir **“»**• ">««<»» "UMOW* »• 

modol ol yo»r i«*„tio« ood . doKriptioa o< ^ » <««tanee Of nine ii„eTUa at any moment 

th. doviM. ixpUiiiinii it. op«nti0B. hundred and forty miles, this being the grenades are tosertad Into UtM* 

All aommunioattoa. ir« atrietly eoafidoatisl ‘<^***^ *®* the trip, and One Which ^ ^ ground wttU the f« peA «t or filto!' 

Oa, V«t practi... „t«d»A or., . nriod of might bo very materially shortened if a ^ 

morr thin .I»ty y.,r..«»,M« «.« many O.M. satisfactory starting place could be as- „ * 

to sdviH in nfird to Mtcntobility without osy -ured „„ the emtitt nt tjihmiliir “”*• arranged AWnif' 

»PWM to Ih. oli«i.t. Our Huul Booh 0«P«t0Dt« . ^ wayslde, 20 to 25 yards nnAtt' 

1. free on r«)uMt. Thi. ntplsin. our Farewell to Relkjovlk, Iceland, Is ©f connecting up all grenades of 

m«tlio^, term., etc, in ro^.rd to PATENTS, somewhat shorter, being eight hundred « lu i -u 

TRADE MARKS. FORBICN PATENTR.tl nnil twentv mti™ 'Thou! tw„ *“ •®'*®* •"<* «pl«Mng them 


cnpwM to Ih. oli«nt. Our Huul Booh o« P.tost* „„ J. “ n .. . .. . "ttle the wayslde, 20 to 25 yards nnkfa 

1. free on r«)uMt. Thi. ntplnin. our ^^t*® I^®ri*well to Relkjovlk, Iceland, Is i©otmid of connecting uP all grenades of 
m«tlio^, term., etc, in ro^.rd to PATENTS, somewhat shorter, being eight hundred « lu i -u .• 

TRADE MARKS. FORBICN PATENTs!.?.: and twenty mlleH Thes^ two porUonTS “‘T . Tn ®* them 

All p.tcnt. Kcund throttph u. on dMarittod the voyage, the first traversing Davis ^*‘®y ““F he Arrotlged tu 

MUNN 6t COMPANY "'s ri* ss « S 

a„^'5:5r.-;,-jtsv;'r B 

i£^;a^“SS£« rsr ■*“»s rs 

^ - TU. .«,te . Jo.r„., „ iww^. i„. .... b. tor M aa.1- 

^ **“*®“' I»ermltUng the dlffl- 

8rt!S'iro'roo“T»S?o,S?rA‘??.“gki^^^ ondurauee. both of man and 

PATCWra FOB SALE machine, to be reduced In far greater pro- The Oiegt World WiielCM Circuit 

yon SAI.K. I’unni fur n uon-niBiinbio bottia. ntao tiortlon, aud bringlus the auestliiu of ftiet 
pMont ^iKtonfymr Witt ontoitiln . .' “ nuesiion or niei (CosoluSoS /row p«oo ♦**.) 

I- MS Want Br^- supply Into altogether manageable shape. .T .. . u 

w*y, New York City nultablo flanges permit the sections to be 

^#l5iss SHH-SS s 

.. - thUiif however orewnt i. aJ. _ «®<her, vertical flanges being provided for ||I5^ 

strata toe lawalblllty of making the crom^^ The bolting up is done when 

Perfect Your Tallcins *“• 0“®® accomplished, it S,. T ®“*' Tth 

M k; c___ V..*. h" probable that important modlflcatlons *’®"*^*®“* **• ***® towers are erected _ 

AMchine — Save Your fojiow, ***" p**®®- ^®“® sections used Fm 

RecordA-Use a ^e remembered that ‘“-n ten feet 

- ‘t Is trade routes which create S own ® 1^’’ “““ «“»e »t 2w 

m0stotf9hono Mcslrawilty. When all commerce with the «««niet«r «re 

Orient was conducted from V«,lce «„d “P of four quadrant 

Genoa eastward, toe commercuT Im^i 



Ktfamct Am* 



I Perfect Your Talking 
Machine —Save Your 
' Recordfi—Use a 

HHastetphone I 




Whelm Ti 


Ex p vfi fi^ 


will lir.ir H wonderful improve- 
I in the rrproiluttion. F.very word 
note will be dear and true 
mediunical effect will entirely di«. 
lar and your record* will remain per- 
beraiiae of the iiiiiierreptible wear ul 
line needle used with the Masterphm*. 
uur dealei doc* not keep the Maitw 
«, *cik1 u*$t.00 tor one by return 
State if for “Victor ICxhihiiion'’ 
'Concert" Sound-box or Colunibia 
6 or »inaller number. Money back 
It entirely aatisfied. 


THE MASTERPHONE CORPORATIOM 

1S7 Broadway Now Torfi City 


ance of Hngland was Uttle greater than f®**’ O'® W«« b.^ 

that of Iceland, and It was the suddS ^ to ahape, each 

Change In the face of Europe. after^tS P*^® “«««• «^ »U being absolutely wlto- 
new routes to India and AmeiS werJ T "T ^ ““ 

opened, which placed the British Islands ***““ *" 

in th** front of the oomrat^rce of the world r.«- • 

Facilities cnaitG trallle In nil parts of the , * 

globe, end when the rot.tes are wtabUsh^ dlametar than toe upper, a Upered 

they can be depended upon to bring many [H n , “" I? 
chauiteN in thoir troin ^**® tvo halves. At toe very top, a wooden 



changes In their train. 


in the meantime It may desirable to 


tious for aerial navigatUm 


TKN PtHPLAY MANAGBB8 TBLl. 


INSURE YOUR PATENT 
AJJ to ifaCommerciAl Value 


1 .10//.- patent an insuranre polity, giuran- 
leeing its validity, and a iwihcy insuring 
the inventor against any possible expense 
through infringements. 

We issue policies covering practicully 
every risk tisiMlIy assiinicd by iiiveston 
in financing new inventions. We furnish 
expert reports on the commercial (Kissi- 
I'ilities of patents and iioveltie* We ,ir- 
ningc for their purchase fir cath or their 
manufacture on loyalty txui*. 

ben kaovn wkmisi. oi ihc worlA***** "™* '** 

Wrlu In Uie firti in.uiMe fnr tutinitn t*i 

J. M WlLSCm, ItoMf Aasnatr 
*7 Ubwtr liNM MEW TOKK CtTY 


hesitate liefore demandlug from the nero- i**® ««PPortl«g arms, which CweM.a< 

piano and Its ojierator fonts of endurance 1“ E^w/? 

which have never yet bt^en asked of the “ *“1, *** " **®'P construe- M T liii»«a iadkp 

locomotive engine or Its driver, and I 

well satisfied that the North Atlantic la !*m**'‘ thirty feet. From 

capable of division Uito praellcablo sec- *" hoisted up steji by step wff w s w t ty3 

tious for aerial navigatUm ^^n-tructlon advances; It Is always StAU 

to be seen jirojcctlng alsive the top of the 

irivlitifiw B.i«k r* •*. . steelwork The mu inter of hoisting It up ^w&aJ 

f IflrntlllY with Dynamite and from time to time is very Intcrestifif A 

Electricity (steel roi»e Is teroi>orarlly attached tO tlie ■ -- 

(Gonoluded from page 4Ss.) 0PI»ermost liorlzoutal flange of the uufln- VV 

the enemy. When the grenade is to be ”*■ *■““* ‘®“*- l«€ iXi 

fired, on electric current Is sent tbroiigh «t this point. In the latter JS L._l_ „ ^ 

the cable, whereupon the grenade is i.ro- ™*®' •®®« «®“' VJvlwf 

Jeoted upward to a predetermined height r »®®“®®<*- *’«>« the top EAmii, ai 


ThtSaatS^Aautktm 
tbauBncii tf Ttmd 


Fiarhtiiv with Dynamite and 
Electricity 

(ConaluM from pagt ^ss.) 
the enemy. When the grenade is to be 
fired, on electric current Is seiil through 
the cable, whereupon the grenade Is pro ! 
jeoted upward to a predetermined height 


Tie Si&utiSe AaieijcMi 
Cydof^Sa tf ftnuin 


! (generally three feel), where tt expMos *»'"*>*• the ropa paases down tosMe 

and simultaneously discharges the four the Wooden maiit Where 

luindred projectiles in n horhoutal dlrec- *1 ‘*"*T *“’* “•* ***® ®*'**®' 

lion, radially from the center, and parallel *" **“ 

to tile surface of the ground so as to sweep I»«»»es over A afaeave and down 

this In Its entirety over an area of at least «»«««<• 

IMK) square yards "■'‘®®® •"other sheave penultg its dlrecttoh 

At a distance of 40 feet the projectiles *" ^ *" the borlKmtal. A holst- 

wlll pierce a timber wall at least 4 inches h®rtiaiitol SCCtlOu 

thick, exerting mortal effects up to 90 thus effects a rataing of the w-oodeu 



I .yards. Ilemv this grenade partake of ‘ ^•‘®" t**® “*** !»■»>*«> Ufted fae 
I ,l» ,,„ .„dc.„„S OtaSr 

explosive shell and shrapnel shell ’ *“ through both eteel apd woofl. 

At the SHinc lime however It offers „ ®^®''y ®“® *t» poelUon^ thejuae* I»w- 

number of consplenons advantages. NfeeJ TT'* 

both the grenade and the cable are burH ^ toweria*;^ B 

hidden so complelely a.s to make detZ Jn ^ It. 

".y th... misllblf Mo^ the blpetond-taokle agratlgo- 

oicr. the grenade, thanksriTs s^ r WtoABA bal- 

will always expire exact,^ tl» Writ- 

‘r“'-r“A SL''iXfSC 


Ctarnk AeUny BMf 


with Us longitudinal axis iterpendlcular to 


[the ground, Its four hundred proiiiato 

tothVg^iZrso^^a^llayrS trtlJw 5 * 2 ! 

|.«« wxry.str.ss: "i •ns&SL^jr^' r 

























Th*; W Indloataa that th« Artlala is Illustrated with Enaravlnga 


1 

—nSNsSaitiioto 




. 

^ tUrlclblMh 

‘nuiiiiuirm,'!^$il 

> _ ..ir.MiM ’wlili' 

wiKdHo^oh^i^ttU 

ftmilt and 

•"■ iii”* 


-... 

Artttlo HuMlan.. 7'‘ 

iviniltnc aiAchtno, ftuto>^ 

><IS 


•nd Movol.-^lflltary Art Uut 
BeiMcw. 

ArtUl*ry. Am 

-Ball, Blf Robort. doath.4I«, 

-Hoavano In Aucuat ..*90 

Jj<iptjmb«r .n« I 

nVvmbtr “' ! I ‘! ‘It. 

_ DwMmtMir .*414 

-^Ukr Way, Itara In.*47( 

~iioen aliatoSraoliod by lnvlal«l« ' 

ItSkt.* 

IHuiimatrr for itaflar photOK- 

»of-ih;-Vun::::;;:;;;;;;:ill 

- obaorvatlon of Mtotllte. •* 



r bUiliy,'' dVtVrininInd!! 
-Ibl* tourtni car tractor.'4«o 

—Drtvc tot ootticnorolal vcblctoo. *l|4 
—teOHMiUca of motor traffic. ..‘ifr 
—nautroiyuo rofltlflor for ■nirafo*14l 
—f^lchl eonoMttoa rollafad by. 

M«. ft* 

~^aar aklftor and onciao 'atiirtor, ^ 

-^M!ra''aSSRod by elcoiHcltr.'.'. >14* 

—dpooramoat auto roatfo.4X9 

—Biphway conatructloa. cffocj 

>-4Ca«Mwiio; ;!'!!!!!'. .4iS 

-HTTnXZTtrhin ild iir;;:;;hJS 

—lAiooiaoH»a toirod by......*14, 141 

—Uaaoure, autotttatlc ahot-off.. .*X4T 
Motor-anvon comiaoreial vobtcic. 

•It, *191, *941. *814. 419 

—ICotoT road builder .*999 

I—Motor traotora In rrmch ma- 

—Hotor truck'' e'baulfVur'a' '^int 

of rlow . 

,—ITotor truok aatonalon of rail- 

reada ..999. 949 

:—Motor truck, mcctaanleal loader. *y| 
^ - uuoriaa... ,..1«». .ii! 



..".iSS 

—it anta wero aa bic aa mot 

—Lanthanlum and bacteria. — 

—Ufa without mlcrOboa.199 

—Phyatcal srowth. maehaalam.. 
—Synthetic Idaaa about life...91. 

—Vltallam and mechanlam. 

—See aloo Madlclna and Suracry. - 
Bl.planca Bee Acroslanca. 

Bird houao built by blind man...* 
BlnU. Sea Natural Mlatary 

Blrth'Dioiitha of aenlua.. 

Wood, effect of benalne upon. 

fes.**"'”' .»**' 

—Oanoa driven to air propallar... 

—Olldina boat, riunoh . ..*197. * 


-Taoht arltk aaa analne ..* 

■^^la“an“d"«"-«?^• 

BookMndIns device . 

Ooofcblndlna. formlna irona.*: 

gocta rippM by llabinliu . *: 


0 at Puadena, Cal _*499 

a arectad without acatfold. .*199 
u problaoi. New Tork City.. 189 
0 , vertical lift. Taeoma.*99T 

—Brldite erected wttbout acaffold*! 

—Bulldlttd and tradoB aapoaltlon.*l 
—BulldlnB auapended over an- 

—ConvaPin'f ‘dovioM ’! ’.•4( 

—rire. load and water teata.*t: 

..-atairwaya C-' 

.Japaheoe foundatlona" 

■Matkoda reviewed . 

—nyl%ta* Mn^l^' 

—Wfndowe protMted from bla 

shock! . 

-Bullets, daatruotivs «dfect..is 
Butcher's cleaver, pneumatic.. 


l^lculailnar machine . 1> 

Cake-maklnn machine, alsotric. .*199 
Camaraa Bee Photoicraphy 

PanaU Cape Cod..194 

Conal. utraooasul ..... ...119. *199 
Canal. Panama. Baa Panama Canal. 

Canoe In rou«h eea.47 li 

Cane cutter, pneumalto,.,.*9| 

Cancer, mesctnorlum treatment.. .197 
^anoe ,^v^ by^ atr propeller , .*91 

Car for subway,I._*999 

Carbon ooplai, abuse.,.,199 

Carbon plato, oxtdlnod....*949 

Carrier plpeone In Army..*91 

- ly In lueeete. ‘ 49 - 

I raye from lnoaadescen|^ ^ 

tivof,' Beo'i’aaama'canal 

lor.•«- 

enplne . *140 

eleotrlcalty treated... .*9*7 

^ninaoe telecrama .*997 

Chum, hotel.*4l9 

ClhcmatOd^lUjpii. Bee Motion Plctur 


_ —« of .* 

Cloudu Roe Ifoteorolacy. 

Coal oobaumptloa And supply In^ 

®^%>"from’ ■rise.;:’r.:.99;'i|ii 

d otea^e tuventlona. 

k w^tore. 


Doerlns, William, d>a 


Baolroyera Bee V 
Plaael, Rudolph . 
Dleuel locomotive 
Dlrlslblaa Bee Ba 
ahlpe 

ptoaaeea Bes Med I 
Doush mUturo 


iMii. 

•■Dual 


Barth, tompemture ., 
Barthouakaa Bee Bel 
EDUCATION 
—Child's Mint of Viet 
—Daniel Boone Idea.. 
-Btflelency la leamlai 


— Maumann's theory .. 

—PadaKojrlcal laboratories *141 * 16 ; 

—fclentinc.3 III 

—iclontiric American In sihoole 4(1 
—Sea aloo Technical Tralnlna 
Bfflotency EncIneerlOB Bee Hci- 
ontifir Manapoment 
Pknt bollert. automatic . . '41 

Em Id Olant'a Causeway.. *4(1 

Eiffel lime alpnals . . *33 

ELECTRIC APPARATUS AND 
APPLIANCES 

—Armature wlndlna marhlnn, au¬ 
tomatic ... **: 

—Automobile sear shifter.. *141 

—Baseball Indicator.'Iiil 

—Bookblndlnir. formlnp irons. 'lUi 

—Butter churn and worker.. *4111 

—Caka^maklnp roaobinn ‘lol 


-Fnrnacas for atee 


In Indua- 


— Incubator thermomalcr. lightid'U 
■"ircury Interruptor . 

Idlaad carbon plate . '2' 

ill erimpin# machine *11 

-srpnal for* firing boilers ' '8' 

”—I'uear rear a*l« control *1 

_TRIG LIOHT AND I'OWEU 

—Open-air substations *8: 

ELECTRIC RAILROAD 

—Contact system. *11 

—Now York subwav system. *.'*2, 3: 
— Pamela post tunnel railway |2( 

—Train for Khedive of Kgypt 'S' 
ELECTRICITY 

—Alkali cell, elertrolylR , *li 

—Cathode rays from Incanduc'nt 
lamps .... . *11 

—Chickens treated with.. .. -i 
—Deafness treated by .3< 

—Elsciric hotel, Psrls . . ;si 

•New York Electrical Show ,91 
-Notes 97. 9S, 89 HIT. ir.S 2117, 231 
tan. 2»9. 399, 95*. 407, 42 
•Steel refined by *81. 92. *84, *8 
—Oxygen, elecliolytie predurtlon 3ti 

Ap^llancm 

iS! “ 


— Electric l.lght 
—Electric Railroads 


Blew 


rk Ordnance 


Bmploymen 
Encyclopedia 
'lopedia 

BNdlNEKRlNO. 

—Automatic nlanl . 

—Bridge erected without aeaffolt 
—Bridge sawed -with wire, 

—Tompetltlana In U B Navy 
—Conduit across Pont Neuf, . 
—Cooper. Hugh Uncoln .. 

—Central station farm power 
—ctrcua lighting plant., 

—Dam, ornamenting .. 
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) Weatlnghonse.499 
Yll'ed"'.’' . ^911 

lnIuHo,''oOi«lb'l"ltlm of'! ••.•i; 

irodnei over railroad .... *114 

_>.'&5r'auci; "•««. -sSJ 

I'fJ'' III 

*'^9nf*9*99.*97's.*99'l, Vo*7 
—PsoBlbllltlss of B R englncarlngfei 
—Bt. lAwrance channel Improve- 

i**oSr'e^l"*i' ”f0v' o’c’iian 






















































































































































































































t|>rintt—coittfibute 
mow to yoor laototinf comfort than 
yoh htiow thohfht T^'w th« foun- 
idatiao OM amoOtn glkUnf movemeiit of 
yoiir car. Deep upm^ry and Killicnt 
tbOf help. Bnt tha Inirden of reapon- 
itWhy it OK t<M apringa. 

<»lwl>ctK^t Sl^np that Wapooaibiltty. 
Tliay ptodpW ntnordiitary oaac of riding 
'for yop aod for th« car tneohanifm. And 
they're u^. You can trait them in any 
imwBttOy. ' 

f VoM want to kttpw arhat carburetor your 
. ear hat’—what tiw»-<he power of the en- 
gine. Demand, too, the ipringi you want 
>—Detroit Sprlngi. 

Specify dw^Mriqfs 

iAoA are 

**iukunMBif made” 

There are factory rt*itms 
iot every sood quality 
you notice m Detroit 
Spriqn, ^il^ien you apedfy 
Dewut eprioga you're iped* 
fylog the wofkmanibip of the 

C raeitcri hf the trade. 

men don't hurry the 
work. We won't let them 
ruah a ringte one of the forty- 
eight procemti. 

ia IMrwt Spriafs 
YmiSpec^AlM 
SadagiThtt 
WM*tS«ttcak 

1 - spring* that lubrieat* 

You aperify •pring* that have 
Mood up under three decieive 
I tne " Initial Te*t," 

„ “HardNe** Teat,” 
the •* Capacity Te»t.’ 

The«c teat* prove in advance 
uWat you ahould know, that 
Detroit Spriiu 


Free—“From Ore t 
Motor-Car," our epring 
booh, which five* the 
reaaoM why you ihould 
not be Htitfiea with ha* ' 
thin Detroit Springs. 
Write (oritftoie. 



apWiM ot okbofhto iNwa of Mwi guy 

«Rpi«« UMontl to the tOWOffl OB four aldM 
BfMl Kt yttlbtM hetfbta. fC their outer 
tttW hM KttKOlIw! to heftHF concrete 
MeellHi bhtloA to t^ furth. It waa thought 
that 'long «M) iuF topee might vibrate 
elOeelF eoeugh In unleou wUh the wireleae 
“enivw’’ to Bet up ah InterCermice. Oonae- 
OlMuitly. the guy ropee have been broken 
up into harmleee lengths. Where two 
leugttu have to be Joined, thia la accom- 
pUahed in aueb a way aa to eliminate aetnal 
oontact of rope with rope. Loope on ^tber 
end paw through each other, but have in¬ 
terposed between them heavy pleoea of 
porcelain. The bloeke of porc^iu are 
thus put under oompreaeive atreea which 
they are well able to eudure, but 
permitted to undergo tenaion. 

Both at Belmar and at New Bronswick, 
the colonnadee of towera are one mile 
long; there ia, however, a double colon¬ 
nade at the latter imlnt because of the 
number of aeriala requiring support. 

At Belmar ore to be housed 
able company of operators and the like. 
The company la patting up its own Imlldr 
Inga for this purpose aa well aa for the 
more immediate neceealtlea of the recep¬ 
tion and trenamtsalon of meaaaKes. The I 
two inatallBtlona in Now Jersey constitute 
a one-way atatlon operating by lung dia- 
tenoe wireless with Wales only. At Hono- 
imn, a tlfb-way station la being ctmstnict- 
ed which will connect with Ban Fran- 
daco on the one hand and with Yokohama 
(or poosibly Hong Kong) on the other. 

Makina: Colored ZHiotoffrapliie Re- 
prodnetims With the Aid of 
Blue Prints 

J OHN LBWISOHN of New York baa 
invented a method of making colored 
photographic rciiroductloiM, In which the 
blue coloration In a blue-print la utltlaed 
as one of the primary colors. 

A negative of a colorod object Is made! 
on an ordinary ortbochrumatlc photo¬ 
graphic plate, uotDg a yellow colored 
acreen, In ordey to obtain the best color 
values. From such a negative, an ordi¬ 
nary blue-prlnt la made, which Wue- 
print will, of course, allow up the differ¬ 
ent shade values In their proper praiair- 
tiona. This blue-prlnt la then colored 
either wholly or In part, by applying red j 
eoain and anrautla, or a mixture of tlic: 

to modify the bine to form any of the 
aiHK'trum colors, the bine coluratlmi show- { 
ing through the applied washes with more 
I Intensity dettendlng npt>n the «*-j 
tent of the coating wash. Bbonid it bej 
desired to make all or any material por¬ 
tion of the print either rod or yellow, or 
any otlier color, In which blue Is not used, I 
the blue of the blue-prlnt la either wholly 
or (tartlally dissolved by a weak solution 
of nitrate of silver, whirit will fix the col¬ 
ors, and, at the same time, will gradually 
bleach ant the bloc. Further, the blue¬ 
print may be woahed With this solution, if 
it is desired merely to weaken the blue 
color of the object, after the eosln or 
aurantla has been applied, or a mixture of 
the two, to form any of the apectrum col- 
involved In these two primary colors 
Should it be deairad to restore the blue 
locally or entirely, or to darken the blue 
color, the blue-prlnt la respeotlveiy touched 
up or bathed with a solution of fOrric 
chloride, and this ferric chloride may be 
applied in stronger solution or in succes- 
lUton until (hat part of the object Is prac- 
^tlcaUy black. Instead of painting or bath¬ 
ing the entire print in any one of these 
BOMb, oMrtnlo spaces may be touched up 
tocBUy in erder either to darken or lighten 
th^ partlCntar parta. In adthtkm to this 
;^ti]aeat, the entire print may be 
in either of theae primary col- 
" oise, (Hr any coaUnatloa of the Bame.-J!o 
iKett lb* gUCMWBt eulor hackgremud and a j 
dtOwm to the entire picture. 

'Dnec-^Antaiafr D.- 

he* ««a»i 

'• Mg' ada^ 

the ear 

4f^.4«$niwii MIM the Dmclti ami'; 


era strain sod UsblMly to socldent, 

of aotton The supervisor i 
task tat aim greatly bcllltatad. The author pro¬ 
ceeds from modem lamp types, Instsilmeut. and 
swlftch oontzm to a consideration of the spedOr 
needs Of the otDoe. the drafting room, the fadory, 
'thomlU There le a epectal 


MEW BOOKS, SfC. 

OtnciAL AjtsaiCAN Tkxtilk Dirkctort. 
1913. CompiM by the Textile Wo^ 
Reoord. BosUm:Loira&Fagle Company. 
3vo.; 624 pn. Price, ofBce edition, S3; 
travelere’ edition, S2. 

The Directory contalne reports of 
mantUaetorlng estabUshroents In the United 
States and Canada, and Includes an Index of the 
yam trade with lIsM of ooncerns selling 
buying from taxtUo roUls. 

Ah Imtbouuction to ZooLoefr. With 
Direotions for Frantioal Work. By 
Roi^e Lulbam, B.So. New York; The 
Macmillan Company, 1013. 8vo.; 457 
pp.; illustrated. Price, 11,60 net. 

A text book dealing with the common Urltlsh 
invertebrates, with the needs of the blgher 
classes of secondary schools bold parilrularly In 
mind. 

Maxiho THU Farm Pat. By C C 
Bowifleld. Chicago: Forbes & Co., 
1913. 8vo.; WO pp. Pnoe, fl. 

The author endeavors to convey such dlvensned 
yet practical inforiMtlon as shall cnahic 


Factobt Liohtinu. By Clarmioe K. 
Clewoll. Now York. Moaraw-Hill Book 
^mpa^, Ino. 8vo ; 161 pp., illustrated, 

The subject of arttflolal lighting <if factories 1« 
Justly receiving In cre as e d attention as It 
portonea la realised. At night sad on dark days. 
I artlOdal illumination ta nocessary. much 
ads upon the nature of the light, lu ; 

.. and ita candle-power. Prom the r 
rer's point of view, volume of work and 
quality of workmamBlp ate directly Involved, 


The work abounds In valuable dlagraina. tablee. 


tloally helpful guide that 
preciated by tboee who m 
any (g the pobil* wiUi which It deals 

Tuu Gas Enuink Handuook. A Manual 
of Useful Information for the Designer 
and the Engineer. By E. W. KoWts, 
M.£. Cinmnnati, Ohio; Qas Engine 
Publishing Company, 1013. lUmo ; 
323 pp.; illustrations. Price, $2. 

The seventh ediilie> of Roberta's well-known 
anual comes to us rewritten and enlarged 
The progreas In Internal cumbusUoD engines has 
■ B neeeasary In an condensed a gu 
the entwt Important oOMlderatlon 
of Its compiler B what ui omit Thb 
has iHwn met quKb as sm-CMsfulIy 
could be expected in surb a rase 
and Uie reader may be toterably 
here all the primary and essential Informal ion 
enabling bim to understand bis motor sad Ita 
vagartw There to a ratbw 
apace given to the subject of testing. Invliidtiig 
an expianathm of the cokwlmtery of gases 

CuaoNiqTTK IbLimTRkr. pu CoNi onns 

TURNATIONAL DB TiLfORAVHIB i' 

Tiguu. Turin: Ferdinando Oeronimi. 
1911. Donins par Telomaoo Ob«. 
illustrated. 

The dtotingutobed bead of the postal and 
iegrapb systems of Italy sends us this souvenir 
o( a notable convention. It records and dewtiliea 
an the Intcreatlng featurm of the Cmrourt 
IstorsortOfMd, which waa graeod by the presence 
foreign dignltarhw and repnwnn- 
by exciting competitlmw 
of the various systems The 
des e riptloos breathe au enthusiasm that evidences 
the talarnatlonaJ goodfellowshlp onwaidered, and 
the salutary and Inspiring elfects of an Intercbauge 
Interplay of Intelllgenoes 
under such singulariy auspicious circumstanoce 
The volume to for tbo moat part in Kreueb, and 
to lavishly Ulustraled 

MbChanicai. and RnrRiQBRATiNa En- 
oiNBBBs' Handt Book. By Otto Luhr. 
With Colh^ration of K. T Henius. 
Chicago: Wobl-Honius Institute, 1913 
8vo.;^mpp.: 312 illustrations. Pnoe, 3.5 
Sxperta of the Wahl-Henlua and other Institutes 
have Jolnsd ftwees in making Ibis work of reference 
Si cempiata and m up-to-date aa passible The 
needs o* the refrigerating enalneer have roedvod 
particular attention Under mechanical engineer¬ 
ing, pbysloB, rieoOlcIty and magnetism, cliemlstry, 


properties of Uw 
xysteiito and machines, and Insulation Electrical 
togbicering to also touched opon, with heating and 



Do You Remember 
When This Event 
Occurred ? 

It was a lorift, lonjij time 
ago. 

So long afro tliat most 
people who were alive then 
have forgotten it. And yet 
it was great news then. 

Sitting liu/I had sunen- 
dered! 

Such a scene can never 
occur again. Mr. Indian of 
teday, instead of wearing a 
blanket and hunting for 
scalps, clothes himself in 
fasliionable attire and goes 
in for athletic honors. 

That is only one of the 
great changes that have 
taken place in our country 
.since Richmond Straight 
CutC’igaretteshr.st won their 
immense popularity — 42 
years ago. During this time, 
Automobiles, Electric 
Lights, Telephones, and 
many other improvements 
have become a necessary 
part of our everyday life. 

But through all this pe¬ 
riod of cliangc Richmond 
Straight Cuts have stood su¬ 
preme, the best of all Vir¬ 
ginia C'igarettcs. They can¬ 
not be improved upon, 

20 for ISc 



FROM NOTHING TO NINE MIUIONS 


Mif ajttl 

WW iMia* liJi I'rtDciMite. UtHt anil Umb/ bv h 

Ate- BhuIImi rii inwadMilng iruaaub * 

eM§ Jaoi. TliR(Mokwmb*miil«<Ht»9«<\utelvtTs*wiiA 
3 ygM** wtMrrtplHHi (tw« ifotMn) t'> Thv Mov.io 

MaanRiiR 









Pay No Tribute I 
I Reduce Cost ot Living 





•olve Mime of your perplexing office prob 
lem« and save you coniiderabic money. 

If there is no Globe-Wemicke dealer 
in your locality, we will send you special 
literature that places the whole GlobC' 
Wernicke line on paper. 

H'rfI* Far Filhtt Cahaal Catalan Na. 104 

The SloboP^toieke Cn. 


(12884) H. V. Mks: Would you Idndly 
tell me It aluminium can be eloctro-nlokel plated 
the name aa Iron, braaa and oopper, and la It done 
the aamo wayt A. The method for ooatinc 
aluminium with other metals, aa given In Watt's 
"Electro-PlaUng" (which we send for 44 60) Is 
flnt to remove the film of oxide of aluminium 
with which all aluminium Is covered sa aoon aa it la 
expoaed to the air. by flnit Immersing it In a aolm 
tion ot sodium carhonalu—washing aoda—'Ull 
gaa cornea off freely, and then linae In hot dilute 
hydrochloric acid, one part add In 20 parts water, 
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JUST PUBUSHED 


THE MODERN 

GAS TRACTOR 

By VICTOR W. PAGE, M. B. 


throe aoundlnga ot C.O’J'i. 6.U7 and 6,166 tatboma 
were made by the British ship "Penguin" In 1806 
This la uxcoedod In depth only by the Challenger 

Dj»p. which Ilea bWw^ Guam wd the Poltew ^ ^ gTAMw'x oo.. A,a,l. Uam.. 0. g. A. I 

lalaoda. whore In 1800 the Unluxl States ship I 

"Nero" auundod to a depth of 6.869 fatltoms-- 

Thia la the greatest'depth reached by the sounding f^Rfl RIT T S\^ISS F1L£S 
wire 2 Are there any parts ot the ocean ao a kiSWT a aijnior 

deep that, up to the present time, toundlngs have ^ Hmd*^arebewi S?*SJ5r*«w 

not twtalillsbnd the correct depth? If so. where? ymn.^We aewl peatpald aa w In- 

A Tlmre are no placre known whose di^th ,gSS3 fo<»i!gr 

baa not been determined by sounding. The ^ptorgs.oo This la a chance to get a nff of 
popular notion that there are placet whoao depth »“> “ appreciate and wa'U get future erdere. . 
cannot be sounded la entirely without foundation. MONTGOMERY ft CO. 

The writer was shown a smaU bsaln a few hundred IM Pahra Sliwat New Ywrii Ckir 

feet scruea In'Ponobacot Bay hut eummer, and was . ... — ' — ■ 


A COMPLETE TREATISE DESCRIBING ALL TYPES AND SIZES OF 
GASOLINE, KEROSENE AND OIL TRACTORS. CONSIDERS DESIGN 
AND CONSTRUCTION EXHAUSTIVELY; GIVES COMPLETE IN¬ 
STRUCTIONS FOR CARE, OPERATION AND REPAIR; OUTLINES 
ALL PRACTICAL APPLICATIONS ON THE ROAD AND IN THE 
FIELD. THE BEST AND LATEST WORK ON FARM TRACTORS AND 
TRACTOR POWER PLANTS. 

5Xx7,', Inches. Cloth. 475 Paces. 204 niastimtions. 3 FoMUif PUles. 

PRICE $2.00, POSTPAID 

A modern exposition in the lancuace of the field nhowing: and describing 
every recent improvement in tractors and auxiliary appliances. All money¬ 
making farms use power. Learn how to apply it now. 

'I'lil'. work 1 h wrirti-n lir ii rc-ccigDlied nutliorltv on uelf-proprllcd vehtrlcn and 
IntiTiinl niiiihiikihiii rnutora Kvorvlbhig In rxplaliiHd to simply that anyone of average 
liilolllKi mr mm olilslii ii mmorehenslve knowlodnii of gas trartor operation, malnten- 
IIUK Hiid r<|iJilr 'Ii-IIh linw tlii'V iiro construrted and explains fully the riNtsons for 
vsriliig deslgoH i'liiiiiiliiK spi'clul (hapters on driving the tractor on deld and road, 
wbiit til cxin-it from triiotors In various kinds of work, cost of operation and money 
making hints on rcimlrs It ilcHirllics nil Ignition systems all tvpcs of gasolliie and 
keiosine vnimriri rs and carhuretnrs, latest forms of power plants and Installation, 


arts and their functlona 
■qulvalent power how to 
1 other parta, l>esrrtl>ea 


II Im^riant jwrta 
at In eorreet pro- 


all FARMERS, STUDENTS. BLACKSMITHS, MECHANICS, SALES¬ 
MEN, IMPLEMENT DEALERS, DESIGNERS AND 
ENGINEERS NEED THIS WORK 

Written in lancuage understood by all. No technical terms. 

COVERS EVERT PHASE OF 1914 TRACTOR ENGINEERING PRACTICE 
AND IS SUPOHOR TO ANY TREATISE HERETOFORE PUBLISHED 

MUNN A COtf Inct JWl Broadway, Naw York, N. Y. 



(12887) L. O. B. uka: If two bodies 
(any like planets) approach one another within 
the range of appreciable gravltaUon, what 
determlnue whetbir they wUI become penaaneotty 
lodied In orbital revolutloD, or whothar they will 
be only somewhat deSeoted, and than paw on 
out of tho range of gravltetlon? A The problem 
whkib you propoae la one ot oeteatlal maetwnieB. 
It la treated In a simple way In Young’s “Manual 


for 82 60 by mail. It may be that this wlU 
sulBoe tor your purpose. The general 4n|(««r 
to Ml your queatlons Is tbat tho veloelty and 
masses of the bodies are the factor* In datomiulnc 
their anal orbits. The proMam Is dallad Urn 
Problem of Two Bodisa In omastlai MoehattUa. 
A body falling Into the aolar system wfil revciva 
around the sun permanently It Ito vakiollgr at 
tbo distaooa of tho earth frwh the adh Is tans UUm 
36.1 mitoa par second. Tift it oaKsd tlw Mn{4Ml|a 
vehxdty. 11 tlw vohftty of anMoaak^hi ftft ft t 
than M.I mBai par aaoond tbs baiRsa fttl Ml 
molva aroMd 6«* ctiMr. Ml «« f» vm 

















































































































































“With the Men 
who do Things” 

By A. RUSSEIX BOND 

Author of "Scientific Amencin Boy." "Scienufic American Boy at 
School," anJ "Handy Man’* Workihop and Laboratory " 

6xflk4~275 page*—101 llluHrahoni, including 59 page plate*—one in color 

A book of engineering for boyi, leDing in a boy * own way what every boy 
wants to know. It recounts the experience of two young lads who spend a 
summer vacation seeing the engineering wonders of New York. The boy with 
red blood in his veins will be thrilled by the numerous adventures, all based on 
fact, showing courage, presence of mmd, loyalty to comrades and devotion to duty, at 
the same time he will learn how the big things of engineering are being done. A 
dozen enggneers, experts in their several lines, have read and revised the manuscript. 

HERE. IS THE TABLE OF CONTENTS: 


riiftpuir XI 
riNu * Leak Wna 
K Hcuan Boot 


Chttpu-r XXI 
rhiuiler XXII 

(’AtlUHl IN THE JaWK OI 

A BiH'Err Dkeuoe 
OhapKT XXIIl 
TnonnANiiK Taluno ai 

OHAfllTH XXIV 

An Uni)i,«<iiii)Uni> .Swi* 


Price $1.50 net. Postpaid, $1.65 

MUNN & CO., Inc,, PUBUSHERS 36I BROADWAY. NF.W YORK OTY 



FOR CHRISTMAS 

SCIENTinC AMERICAN 
REFERENCE BOOK 

EDITION OF 1914 

It contftliiM OdH piigpM und lOOD iUuflCrattoiiK In aulxitantlall) 
bound In tlolh um! (tit* povpi rarrlt^M a aimuMbI 
dralgn prlnUnJ In thn»o colors 


of ForiiiulMs llfindlMtok HitiMlvmnris WorkHhup iiiid Lnliuis 

AiiiiTlcati StatlHtlcni AxKDi'lutliiii 

T he Scientific Amencin Relercncr Booh tor 1914 hi* been completely revned ind much new 
miller ha* been added Ovci W% ot the page* have been conected or new page* *ub»titulcd 
iberefoi In ibia wofh ol revmon the editor* have again had the co-operation ot the higbe»t 
Government oftirial* The Scientific Amencan Reference Book for 19f 3 wa. eiithuaiaalically wel¬ 
comed by the pre.* and it u iafe to tty that no other Reference Book in the Engli»h language ha* 
proved of tuch genuine merit and which hai rtood ihc teat of time *o well Every one who pur- 
chaaed a Reference Booh for 1913 will want the 1914 edition The New York Sun taya. 
■‘Tho»c who know the Reference Bonk will want the new ediUon at once Thoar who do no 
will *avr time and money by getting it and learning how to u*e il " The large circular u well 
worth «mdlng for. for the map ol the time zone* ol the United Slate* alone 


liiE lANVMi .ANAI- S( IKNTII'lC INI'OKMA 

i'hapici IJ TION 

TBI.F.IlllArHH AM) 1 AIII.ES 

WtKRI.RHH TKLKOKArUl * lllhMlMUl 

Vhapt^a AI ('h»p1rt // 

TELKWIONie HTATISTH'H OP ANTKONOMl AM) TIMk 


r/iaptcr XIif 
('haptrr MV 


Net Price $ 1.50 Postpaid 

StnJ for Imrgo orotpoelat and tpoeimon pawot 

MUNN & CO., Inc., PUBLISHERS 361 BROADWAY, NEW YORK OTY 


Soldering and Brazing 

for nearly all metals, including such difficult ones as cast 
iron and aluminium, have been the subjects of hundreds of 
paragraphs m the Scientific American Supplement We 
quote a few of the more important articles, as follows: 


Saeatific AoMncao Sapplcmcot No 1673-- 

hull ImtmcUotu jor Mending or Welding Cast 
Iron, give* both brazing loldcr* and fluze* 

Scientific Amencan Sopplamcnt No 1713 - 

Brazing Cast Iran and Other Metals, give* 
detailed intiruepon* fm the whole opeialiun, and 
iorroulai 

Scianlific American Snpplem^ No 10411— 
Alaminlum Solders, give* levrral formulaa in u*e 
when aluminium wa* almost a new thing in the arts 

Scientific Ammcan Supplement No 1644 

Soldering and Soldering Prut esses, give* broad 
general inlormation, and contain* m parlKulai a 
method for pulverizing aoldcra and alloys ot great 

Sciontific Amencu Snpplemcnt No 1667 - 

Some Soldeeing Appliances, deacribe* the blow- 
pipe and the furnace in their vanous form* 

Scientific American Snnplcmenl No. 1461— 

Soldering of Metals and f^eparallnn nf Sniders 
l^vei many formulaa lor aoft and hard solder* and 

Scientific American Snpplemcnt No* 1610, 
1622, 1028 contain a senes of three article* on 
Solders, coTcnng the entire range ol solders lor 
all metals No. 1628 contains formulas and 
insliuctionf for soldering aluminium 


MUNN & CO., Inc., 361 Broadway, New York City 









































C M O C O L A T B S 






A WHITE TRUCK 

Is Your Best Advertisement 

Y our ownership of a White guarantees to your custom¬ 
ers the most prompt and efficient deliv^ery system money 
can buy. A White Truck will cost you a little more to begin 
with, because it is built a little better, but it will cost so much 
less to operate and maintain that it is by far the best invest¬ 
ment in the end. Always ready to run, good twenty-four 
hours of the day in all seasons, in a White Truck the depend¬ 
ability of your service to your customers is always assured. 

•/(W Jiliiic Trucks /// Service I'oday 


The White 


Company 


CLEVELAND 

Manufacturers of Gasoline Motor Cars, Trucks and Taxicabs 
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IKFERIAL AQM CDLTURAL RESEARCH 
INSTtTDTB UBRARy 
• NEW DELHI. 




